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IN THE UNITED STATES DISTRICT COURT
MICHAEL W. DOBRIN THE, NORTHERN DISTRICT OF ILLINOITS

CLERK, U.8. DIST!
DISTRICT ¢ EASTERN DIVISION
SEA-WATCH TECHNOLOGIES, INC. ) u 5 C 3523
| oy &
Plaintiff, )
) Civil Action No.
v )
' D
) g
BRUNSWICK CORPORATION, ) Jury Trial Demanded E By CKLO
MAPTECH, INC., and SEA RAY BOATS, INC., )
M "‘g _—
Defendants. M SRR Nt NI
COMPLAINT AN

Plaintiff Sea-Watch Technologiés: Ine. (“Sea-Watch™) complains against the defendants,
Brunswick Corporation, Maptech, Inc., and Sea Ray Boats, Inc.:

1. This is a claim for patent infringement arising under the patent laws of the United
States, Title 35, Uniled States Code. This Court has exclusive jurisdiction over the subject matter

under 28 U.S.C. § 1338(a).

2. Plaintiff Sea-Watch Technologies, Inc. i3 a corporation existing under the laws of

Florida. It has its place of buginess at 2003 Appaloosa Lane, Melboumne, Florida.
3. Defendant Brunswick Corporation ("Brunswick™) is a corporation existing under the

laws of Delaware, and has its hcadquarters at 1 Northfield Court, Lake Forest, 1ilinois.

4. Defendant Maptech, Inc. ("Maptech”) is a corporation existing under the laws ol

Delaware, and has its headquarters at 10 Industrial Way, Amesbury, Massachusetts. Maptech
maintains an Internet web sitc at http://www.maptech.com where 1l prominently features, promotes,
and sells its products. Maptech also sells its Navigator products through Sea Ray dealers in lllinois,

particularly at Chicago Sca Ray, Inc., 31535 N. Hwy 12, Round Lake, Illinois.
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5. Defendant Sea Ray Boats, Inc. ("Sca Ray") is a corporation existing under the laws
of Tennessee, and its headguariers at 2600 Sea Ray Blvd., Knoxville, Tennessee. Sea Ray 15 a
subsidiary of the Brunswick Corporation, and maintains an Internet website at
http://www searay.com where it prominently features and promotes its products. Through the Sea
Ray weh site, customers may build and price a Sea Ray vessel, requesta quote, ordera brochure, and
contact a dealer. Sea Ray sells its Navigator products through Sea Ray dealers in Tllinois,
particularly at Chicago Sea Ray, Inc., 31535 N. Hwy 12, Round Lake, Hlinois.

6. Sea-Watch has standing to sue for infringement of United States Patent No. 6,904,341
B2, “Integrated Vessel Monitoring and Control System.” The *341 patent 1s Exhibit A to this
Complaint.

7. Venue is proper m this Court under 28 U.S.C. §§ 1391 and 1400(b).

8. Brunswick, Maptech, and Sea Ray have infringed the ‘341 patent by making, using,
selling and offering for sale integrated marine monitoring systems such as the Sea Ray Navigalor,
Sca Ray Navigator 1L, and i3.

9. The infringement has injured Sea-Watch, and it is entitled to recover damagces
adequate to compensate it for such infringement, but in no event less than a rcasonable royalty.

10). On information and belicf, the infringement has been willful and deliberate and has
injured and will continue to injure Sea-Waich unless and until this Court enters an injunction
prohibiting further infringement of the *341 patent.

WHEREFORL, Sca-Watch respectfully demands judgment against Brunswick , Maptech and
Sea Ray, against their subsidiaries, affiliates, agents, servants, cmployees and all persons in active

concert or participation with them, granting the following rehel:
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A An award of damages adequate to compensate Sea-Watch for the infringement that
has occurred, together with prejudgment interest from the date infringement of the patent in suit
began;

B. Increased damages as permitied under 35 U1.S.C. § 284;

C. A finding that this case 15 exceptional and an award to Sea-Watch of 11s altorneys”
fees and costs as provided by 35 U.S.C. § 285,

. A pcrmanent injunction prohibiting further infringement, inducement and
contributory infringement of the *341 patent; and,

E. Such other and further rclicf as this Court or a jury may deem proper and just.

JURY DEMAND

Sea-Watch demands a trial by jury on all issues so triable.

Respectfully submitted,

Jos ph/l(l. Hosteny

Arpthur A. Gasey

ara L. Szpondowski

Niro, Scavone, Haller & Niro

181 W. Madison Street, Suite 4600
Chicago, Illinois 60602

Attorneys for Plaintiff
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EXHIBIT A
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(37 ABSTRACT

A wessel monitoring and control system. Data indicative of
opaeraljonal conditions for vesscl systoms is transmitted from
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the vessel systorms, Multiple transmifting and receiving
components are available oo the vessel for communicaling
with a variety of different communicalions sysiems al the
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INTEGRATED VESSEL MONITORING AND
CONTROL. SYSTEM

In accordance with 35 US.C. 119(e), the present appli-
cation claims the beacfit of the carlier Dled provisional
palent application entitled, “loteprated Vessel Moniloring
and Control System”, filed on Jun, 12, 2002, and assigned
application Ser. No. 60/388,572,

FIELD OF TIIE INVENTION

The present invenlion relates pencrally to monitoeing and
contral systems, and more specifically to moniledng and
control systems for a marine vessel.

BACKGROUND OF THE INVENTION

Aside from the simplest wapowered walererafts, most
maring vessels comprise a pluralily of syslems far operating
and propelling the vessel, as well as additional systems for
providing & comfortable eoviromment Tor the passengers.
The confral and monitorng of 1he various syslems is critical
Ly Lhe safe, eficicnt and comtortable operation of the vessel.
Additionally, while docked and unatiended, the vessel must
be secured agalost unwanted intruders and prolected from
systerm failures that cau lead W expensive losses, especially
since most marine vessels are docked and (efl unattended for
substantial perinds. Accordingly, it 1s critical 1o monitor the
various system condilions during operation and while the
vessel v docked.

All powered marine vessels include a plurality of devices

far monitoring (sensing) and controlling varions vessel

systems. Pxemplary sensing devices providiog operatioual
paramelric informution to the vessel operator mclude the
speedometer, lachomeler, depth finder, and various pressire
and lemperature sensors, Ontpnt control signals are required
Lo vperale the vesse] propulsion and navigation systems, [or
example, An cngine contiol unit provides sigrals [or ¢on-
trolling fhe vessel cngine and the propulsion syslem, in
response to commands supplied by the vessel oporator of
provided by automatic control mechanisms.

A systern failure whilc the vessel is unatiended will likely
nat he detected for an extended period, i.e., until the opera-
lor's next wvisit, Failure of the bilge pump system, for
example, can resull in substantial damape when the vessel is
unatlended. The bilge pump system mainfainy the boal level
within a body of water, sod includes a pump, power source,
and sensor for determining the water level. In the event af
a power source, sensor of pump failuce, the resaltant high
waler level in the bilge can causc subslantial vessel damage.

Tt i known that the moniteriog and contralling of vesse|
syslems is epnventionally vodertaken by independent moni-
Loring and control systems aboard the vessel. That is, opera-
tional eonditions detcoted by a sensor associated with one
syslem may not be considered in conjunclion with the

operation of apother system, Disadvantapeously, consider-

ation ol the aperational information for both svstems could
result in irmproved vessel operation or could point to an
actual or incipient failure of either sysiem,

Tn addition 1o the lack of coordinated consideration of
system eonditions, these independenl systems roquire a
substantial number of wircs and intercommection points to
conneet the scnsors, transducers, and operative deovices to
their associated components. The inlegration of these sys-
toms into the vessel as it is being manulemred is considornod
a telatively complex underlaking, especially given the larpe
number of intereonncets and the multiple lengthy conduetor
runs, Maintenance of these syslems and their intereonoccts

4U
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«an also be unduly complex. After the vassel s in servigs,
integration of one or more additional systems lo the existing
vessel systems can also bé a cotiplex process, wilh respect
1o making the physical connections between Lhe various
companents of the new system and mechanically and elec-
tricylly inlegrating the new system into the existing vessel
Syslems.

BRILEF SUMMARY (OF THE INVENTION

A vesse] moniloring system [or monitering a plurality of
vegsel operaling syslems apd for communicating with a
plirality of remote sites crnploying various commiunicalions
echniques, "Lhe vessol monitoring system comprising 2
processar and a plorality of sensars [or monitoning the
plurality of vessel operaling sysiems. A plurality of com-
munizations camponcnts sclectively communicale with at
least ane of the plurality of remote siles. The selected
communications component fiom the plurality of cormmu-
nicalinns components cmploys o communications technique
compatible with the communications techoique of the ane of
the plurality of remote sites, The invention further comprises
a method for monitoring operating systems of a marine
vessel, comprising producing signals indicative ol the stalus
of the operating systems and determining a remole sile [or
receiving the sipnals. Also the method delerminegs a trans-
mitting device fur lransmiwting the signals to the remote site,
wherein & communications system employed by the deter-
mined transmilting device is compatible with a communi-
cations system operslive al the remote site,

BRIEI DESCRIFTION OF THE DRAWINGS

The foregoing and other features of the nvention will be
apparcnt from the following more particular deseription of
the invention, as illustrated in the accompanying drawings,
in which like reference characlers refer o the same parts
throughoul the different figures, The drawings arc not nec-
essarily 1o scsle, cmphasis instead being placed upon iflus-
trating the principles of the Invention.

FIG. 1 15 a block diagram of an inlegrated vessel moni-
toring and ceateel system according o Lhe feachings of the
present inventicn,

[IG. 2 is u block diagram of 8 senser concentrator of the
inteprated monitoring and control system of FIG, 1.

DETATLED DESCRIFTION OF THE
TNVENTION

Before describing in delail the particular monitering and
control syslem in aceordance with the present invention, it
should be ubserved that the present invention resides pri-
marily in a novel and non-obvious combination of elements
and process steps. Accordingly, ihe elements and steps have
been represented by conventional elements and steps in the
drawings, showing only Lthose specific details that are per-
tinent 10 the prosent inmvention so as nol o obscure the
disclosure with structural delails thal will be readily appar-
ent to those skilled in the art having the beaefil of lhe
description herein.

The iotegrated momioring and contrn) system of the
prescnt invention comprises an expandable microprocsssor-
controlled or compuler-contzolled system that [ntcprates a
plurality of the marine vessel systems to improve the moni.
toring, and control functions necessary for safe and officient
vissel operation. The monitoring and control system oper-
ates as a hub for bi-directional communications with vesscl
Hyslems over one or more communications buses.
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Additionally, the moniloring and control syslem conirols
Olf-vessel wire-hased (for use while the vessel is docked)
and wircless communicalions enmponents, employing
diverse communications methodalog ies and protocols (e.g.,
cellular, {requency modulation, local area oetworks,
satellite), ‘Ihe systew of the present invention also offers
entertainment Munclions and includes a vessel “hlack box™
tor storing operational data collected by a plumality of
sensors. Although deseribed hersin with refercace 1o a single
vessel, the teachings of the present invention are advanta-
geously applicable to a fleet of vessels, offering simulta-
neows of independent munioring and control functionality
for the entire Mest.

Flts, 1 is a block diggram of an inteprated vessel moni-
toriny and conirol system 10 construcled according to the
eachings of the prosent imvenlion. A main proccssor 12
provides data processing and software execution functions
for the monitordng and cooteal system 10, In eerrain
embodiments, olher components of the systerm 10 slo
provide dala processing and soflware execution
[unctionality, as will be described below, In a prefeceed
emboxdiment, the main processor 12 compriscs any of the
known microprocessor devices (for example, an X&4,
Pentium, or Celeron processar manufuelured by latel Cor-
poration of Santa Clars, Calif). Another RUCTOPTOCESKOT
device, cantroller or microcontroller capable of processing
the daia and soflware roulines associatcd with the present
Wvention can alsa serve as the main processer 12, In one
embadiment the main processar 12 provides Windows-
hased funetionality (Windows is a irademark of Microsolt
Comporation of Redmand, Wash.) althovgh a plurality of
other operating systems could also be vsed such as TINUX.
Additionally, although notl illustraled in FIG, 1, the main
processor 12 includes the necessary associated devices, [or
example, non-volatile and wolalile memory, 2 praphics
processor, an audio processor, deviee drivers, and bus pro-
tacol inler(aces.

In addition to uperating in conjunction with the monitor-
ing and conrol system 10, the main processar 12 ean
function as a peneral pupose computer for execuling sofi-
ware programs unrelated to its control and monitorng
functions, such as navigation and weathor analysis programs
and software pames.

The main processor 12 communicates with a plirality of
vessel Sysiems over one of Mo communications busss to
b deseribed [urther herein below, receiving operational data
from the plurality of vessol systems (as will be deseribed
further berein below) for processing, including fillering,
manipulation and analysis (¢, for delermining various
statistical measures). In response to the results of the data

processing wperation, the main processor 12 produces con- 5

trol sipnals provided ss control inputs o the vessel systems
over the one or more communications buses. Additionally,
the main proesssor 12 communicales operational informa-
tion 1o various Temote sites cmploying one or more of a

plurality of communications devices via an appropriaie s

communications chaonel and receives informalion and com-
mands from the remote sites,

In communicaling wilh the remole siles, 1he main pro-
cessor determines which of the available communication
devices cun close 2 communications link with the reeciving
site and thus provide a reliable communications channel.
Available communications system oplions, depend on, for
cxanple, the locstion of the vessel, e.g., docked, near the
shore line or several miles from land in the neean, the natre
of the information {0 be communicaled, c.g,, routine opera-
tional data or an emergency notification and 1he cost of 1he
available communications channels.
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The data processing functions and resuliant conlrol sig-
nals genetared as a resull thereof by the main processor 12
arc conirollable by uwser-modifiable zoftware roulines
execuled by the main pracessor 12, This the vessel operator/
owner, manufaclurer or systems Loteprator (cullestively
teterred to herein ss the vossel vser) programs the main
procesgor 12 10 perform Lhe desired functions. For example,
the vser can program the main processor 12 to statitically
analyze the operational data collecied over a presceibed time
interval to identily trends that may indicate an incipient
system faull. When a user suspects a possible [aull in a
vossel system, the user cap program the main processor 12
to collect and analyze additional operativnal date from that
gystem or collect Lthe data more frequently.

A data store 14 (including, for example, volatile random
access mermory, Mush memory and non-volalile mass
storage} provides additions] stotage and memory capacity
for the main processor 12, A bus 15, comprsing, lor
example a Cirewire (TEEE (Tostinte of Lilectrical and Clec-
tronivs Eopineers) standard 1394), an 1DE (loteprated Drive
Blectronics), 4 serial ATA and/or a FibreChanoe] pratocal
bus connects the main processor 12 and the data store 14, In
another cmbodiment, a RAID (redundant acray of indepen-
dent disks), csseatially a redundant hard disk, offers tedun-
daut storage capacity for software routines and the collecled
aperational data.

Under conrrol of the main processar 12, a display or
manitor 16, which comprises ane clement of 2 human
maching interface for the integrated vessel monitoring and
coatrol system 10, allews the vser to vicw informalivn
regarding Lhe inlegrated vessel monitoring and control sys-
lem 10 and the monitored aned contrlled systems, Other
componcits of the hurman machine interfage, to be described
helow, provide the uscr the ability to control operation of the
main processor 12, including eontrolling the information o
be displayed. Buth raw dara and data analysis results are
displayable, In vne embodiment, a digital dashbouard is
displayable to indicale the statis of vessel systerns and
COMPORCRLS.

Additional displays or monitors, identified in FLG, 1 as
distributed displays 18, are posilivned at various locations
on the vessel, allowing the user lo view operalional infar-
mation al sites awsy from the location of the display 16,

The main processor 12 interfaces with the display 16 and
the distributed displays 1§ over a videa bus 19, comprising,
for example, buses operating under one or more of the
following bus prolncals, DVI, VGA, USR, Firewire, and
wired and wireless Ethernel. The main processor 12 includes
both hardware and software components, as known in the
att, for contralling the display 16 and the distributed displays
18. In an embodiment comprsing aaltiple disteibuled dis-
plays 18, in heu of providiog a bus connection tu each
display, the vider signals are provided via an on-vesse|
wircless nelwork, to be described below. Each display
receives and converls the video sipnal fodo the display
format. Additionally, # is contemplated according 1o one
embadiment of the present invention, to outfit a vessel with
an Hthernet bus ta which the variovs vessel components,
including the compuonents of the integrated monitoring and
control system 10, can be connected, [n such an embodiment
the distributed displays 18 are connceted to and receive the
video signals form the Fihemet bus, As in the wircless
cmbodiment, each display eonverts the Lthernet-based viden
signal to the appropriale display format,

The displays operate primarily as ouiput deviecs,
however, in one cmbodiment the display 16 and the distrib-
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uted displays 18 further comprise Laclile touch screen input
elements, allowing the user o provide instruclions to the
main processor 12 o conteal the displayed inlormarion and
eperation ol the main processor 12,

Tnput devices 20 comprise another element of the human
machine interface, and include ane or more of the following
cofmponents: tactile input devices (such as a keyboard,
keypad, or mavse), and » micraphone Tor use in conjunclion
willi a voice recognition system aperative wilh the main
processor 12, The dnpul devices 200 are advantagcously
situated sl various localions oo the vessel for user convie
nienge in controlling, the vessel sysiems through commands
issned 10 the main processar 12,

In yet another embodinent, 1 second main processor (ot
shown) provides redundant capabilities io the even the main
processir 12 fils, Sioce the monitoring and control system
10 determines the occurrence of various emergency condi-
tions abward the vessel, redundam components significantly
increase Lhe probability that conergencies will be delected
and appropriate alarms and ootificalions provided.
Advantageously, in anvther embodiment the integrated
monitariay amd conirol system 10 includes @ redundant or
hack-up display and data store.

Aug enlerlainment system 22 i3 responsive 10 a pluralily af
program source devices lor providing enlertainment pro-
rams Lo the vessel oceupants, 'Ihe cnlertsinment system 22
comprises a video subsysiem 23 and an audio subsystem 24.
he videa subsystem 2¥ accepts video input sipuals from the
following exemplary program entertainment devices: a digi-
tal video disc player, a video cassette player, an sntenna
responsive o lerresirial broadeast ielevision and radio pro-
gram signals, a salellite antenna and recoiver CESPONSIVE 10
satellite telovision signals, a stll camera, and 2 camearder,
A cunnection to a cable television signal is available when

Lhe vense| is docked. The video signals ape carvied aver 4 bus |

26 for input to the main processar 12 and output therefm
to lhe display 16 or the distributed displays 18. In one
embaodiment the displays 16 and the distributed displays 18
are capable of displaying standard and hiph-deinition els-
vision signals. Generally the bus 26 compriscs a high-speed
bus far carrying the data-inlensive video signals. Although
only one bus 26 iz illustrated, those skilled in the art
recognize thal multiple busses cun also be emplayed in other
embodiments.

The main processor 12 controls the video subaysiem 23
via the bus 26 in response W wser commands supplied from
the input deviees 20 or in response o pre-programmed
control functionality, Tor example, if the user desimes Lo
display a received 1elevision program on two of the distrib-
uted displays 18, under contro] of vscr-inpul commands, the
main processor 12 performs the required signal splitting
(takiag one input and sending it to muluiple outputs) lune-
lion, o anuther embodiment, the video subsystem 23 can be
made o vperate independenily of the main processor 12 1n
teccive videa inpwt signals and display video output signals
on dedicated manitors or displays, without requiring signal
Processing by the main processor 12,

The audio subsystem 24 roccives radio signals from
terrestrial and satellite broadeasts (¢.g., satellite radio) via
appropriate receiving antennas and audin inputs frem audio
playback devices. 'Ihe received audio signals arc input Lo the
main processar 13 via the bus 26, The main processor 12
provides sudio signals to audio wransducers (e.g.,
loudspeakers) 28 situated at multiple locations throughout
the vessel.

In one embodiment the audio subsystem s sell-comained
in that intervention of the main processor 12 is not Tequired,

%

40

45

5

A5

60

LN

6

as Ihe audio subsysiem 24 includes 1he NECESSAry COImpo-
nents for receiving and processing the audio signals, pro-
viding audio output signals to dedicated speakers s indi-
cated.

The audio subsysiem may furtber include an inerepm
with microphones and associated speakers located throughs
aul the vessel. For convenicace, the audia transducers 2§
and the microphones operative as input devices 20 can also
provide the intercom Pingtion,

In various embodiment of the intoprated monitoring, aod
contro] sysiem 14, the bus 26 comprises a bus operating
according Lo onge of the fullowing known bus protocols and
physical embadiments: 15A, PCI, PCIX, PUMCIA,
Hypertransport, and VME. Although the cxemplary buses
are parallel data buses, 85 is koown in the art certain serial
bus technologies can also be employed to provide the
communications link of the bus 26,

In a prefecred embodiment the main processor 12 3s easily
customnized and upgraded o modify the operation thereal
and thus modify operation of the intepraled monitoring and
comntrol system 10, For example, the main processor 12 cun
include one or more of the muny koown bus technologies
that are casily extendable to aceormmadate wdditional pra-
cessors and devices operaling in conjunction with the main
processor 12, Such bus lechnologics include: VME, CBCI,
stackable lechnolopies (such as PC104), bthernei,
PCMUTA, PCL, BCTX, Hypertransport or any of the many
known back plane configurations. The main processor 12
lurther comprises a plurality of interface modules for inter-
facing with the varivus systems of the monitoring and
conlral system 10, The nature of such interfaces, which are
known in the art, depends o the [uneijonality and charag-
teristios of the interfaced system.

Ihe main processor 12 bi-directionally communicates
over the buy 26 with one or more serial communication parts
30 (only vne shown in FIG. 1) for providing a sigaal path
over a bus 31 (although only one bus 31 is shown, multiple
such husses can also be ulilized) ta muliiple components, 15
described belaw, of the ntegrated monitoring and comtrol
system 10, Exemplary technolopies for the bus 31 comprise:
Ciherpet, Finewire, CAN (Controller Area Network), RS
232, 422 and 485. Also, in cerlain cmbodiments of the
present iovention the bus 31 comprises several dilferent
serial bus technologies supported by the serial communica-
tion porls 30. 1n yet anuther embadiment, devices ilnstrated
s cunnected to oo ol the buses 26 ur 31 can be connectsd
10 the ather s with the use of suitable interfacing hardware
and sofiware. Thus the configuration shawn in FI1G. 1 s
merely one confipuration for the various devices of the
intcprated monitoring and control system 10 and the vessel
components with whichk it communicates, Qther
configurations, for example, can employ multiple diverse
serial eommunications huses, depending on the hardware
(and software) communications components available for
connestion to the buses, and further considering the cost, the
case of inlegration, the required data rale, and the anticipated
quantity ol dala to be carried by the communications com-
poneats.

Via the buses 26 and 31 and the serial communication
ports 30, the main processor 12 communicatcs
bi-dircctionally with a securily and acccss control system 32
TESPALSIVE to inlresion scasors 34 distributed throughout the
vessel for delectng the presence of unwanted individuals on
the vessel or in the vicinity of the vessel. The intrusion
sensars 3 comprise, for example, video cameras, still
cameras, molion scasors and infrared sensors for providing
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the inlrusion detection capability. The user can remotely
conteo| the varous intrusion sensors 34 hy providing sppro-
priute enmmantds o the main processor 12, via the comm-
nications components described below,

The sceurity und acoess control system 32 also UOMpTises
aceess contr | components. An individus] pains access to the
vessel only after providing unigue identifying information o
one of a pluzalily of access conirel scosors 3%, The seCuTity
and access control system 32 or the main processar 12
receive the supplied identifying information fram one of the
sccess sensors 38 for determining whether the individual is
permittcd aboard, The idenlifying information is processcd
by comparison with a dathase of authorized-user identifi-
valing infurmation, which cag b provided in the form of a

password, maymetic strip swipe card, fingerprints, or retinal

seans. Once an individual is identified as un apthorixed
vessel user, the security and acecss control systern 32
permits vesscl eniry by unlucking access paths ontu ihe
vessel and inte ils variows compartments. Thus the inle-
grated monitoring and conwol system 10 imploments
keyless cniry provess for the vessel.

A black box 4, s separate hardened stors £ environment,
stores histarical operational information, including data col-
lected from the various sensors of the inlegrated monitoring

and control system 10, including the intrusion seasors 34, ..

the accoss sensors 33 and ihe aperational dats sensors
described below. Typically, the information s stored Tor g
limited period then over-writlen at a time when the hisloncal
information i no longer decmed relevant, Analysis of the

information stored in the black box 40 can be helpful to ;

determine the cause of a vessel accident or incident, The
main processr 12 inpuls information (o the Dlack box 40
aver 4 bus 41 (for example, a Licewire, Ethernel, USE, or
uther bus) under control ol & software routine and/or com-
mands input by the vessel user, Also, the main processor 12
i programmable to control the information slorage duralion
in the black bux 40,

Lhe integrated monitoring and control system 10 provides
multiple bi-direetional communications paths for on-vessel
and ofl-vessel communications during operation of the ves-
sel and while the vessel is docked. A remiote site 46 is
representative of various femote sites that reegive signuls
from and send signals 10 the communications componenis of
the itteyrated monitoring and control system 10, 1he remute
site 46 includes, for example, wired sites and wircloss siles,
further including Tnternet sites. Given the mulliple available
communiculions schemes, and the cost differential associ-
ated with sending and receiving data over the various
communivations paths, the main processor 12 selects an

aperative communications svatem hased on the nslure of the :

dals 1o be communicated, the ¢ost effectvensss of cach of
the available systems, and the location of the vessel relative
to the location of the romote site. The vesse] communica-
tioas devices carried by the vessel ean be determined by the
typical boating practices of the user, ‘Thal is, if the vesse] is
used unly on inland waleTways neat inhalyited regions, then
cellular communications should be sufficient For providing a
coniituous communications link from the vessel to the
shore,

Certain communications deviees are connegted 1o the hus
26 for interfacing with the main processor 12, Others are
connected 10 the bus 31 and intorface throuph the serial
commupication parts M, Tn the embodiment where the bys
26 is a parallel duta bus and the bus 31 is 3 serial dala bus,
it 1 preferable for the high-speed communications dovices
to interface with the main processor 12 over the hus 26,
However, those skilled in the art recopnize lhat serial

A

di}

45

&0

15
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communications devices can be adapted 1o inlerconnect with
& parsllel port, and vice versa. Thus the Musirated conligu-
tation and the sepregation of communications devices into
scrial and parallel classes is merely excalplary.

A eellulat/POTS modem 47 (plain old telophone syslem)}
pravides acuess to o wired landline telephone syslem, a
paging system, the lateenet and a ecllular telephoae network,
The cellulae/POTS modemn 47 further comprises a TISL
(digital subscriber line) or a conveational lelephone modem
for providing Internet acecss by the main processar 12 to call
up web pages and provide e-mail services for the vessel
users. When the vessel is docked and connected to a
telephone laodline, the POTS modem is operative to provide
the communications path 1o the rcinote site 46. A cable
lelevision sysiemn moden: can alse provide Intemet aceess on
Ihe vessel vin the cable sysiem conmection of the video
subgystern 23,

While the vesse] is at sea but within cellular telephone
range, the cellular modem is operative 1o conpcet with a
cellular hase stalion to provide 1 communications Link to the
remole site 46, again providing Interaet and cmail AU,
for example. Tn addition i providing vessel users with
Internct gecess, the communicalions camponents can supply
operational data snd notifications to the remote site 46 aver
the Tnternet or vis the mosl cost cffective channel, as
described below. Availalle communicativs systoms for the
integraled moniloring and contr] system T when the vessel
i out of cellular telephone ranpe are described below.

A wircless notwork interlace 52 prowvides wireless coni-
munications aboard the vessel, for example, by forming a
wircless local area network operated according tu any of the
know wireless standards. Comnmunications devices aboard
lhe vessel, such 18 laptup eompuiters incorporating wircless
network aceess devices, can communicate with esch ather
and with the main processor 12 via the wircless loca! arca
network interface 52, Thus the vessel user can contral the
main processor 12 from her laptop computer and Tequest
information, sueh as operstional data, for display on the
laptop computer screen. Additionally, by eslublishing a
commumcations link w shore (via the celnlat/POTS modem
a8 described above), or a satellite modem as described below
the user van surf the Internet and acoess email accounts fram
her laplop computer.

Witeless persoinal digilal assistanis onboard the vossel
commuaicate with the main processor 12 via g personzl sreg
nelwork interfuce 54, or a wireless LAN. The known “B lug.
tooth” standard is onc example of such a petsonal areg
nelwork, Thus the vser can comnminicae off-board from his
personal digital assistanl by accessing 1he personal arcy
nelwork interface 54 for sending and recejving siynals
off-vesscl through the cell phone/POTS modem 47 or the
sulellitc modem, for example,

Although wireless communications devices are described
in conjunclion with the inteprated monitoring and control
system 10 due to the mobility conveniencs they provide to
users on the vessel, il is recognized thal wire bused schemes
can alsa be employed aboard the vessel. Thus the user’s
laplap compuler can be vommected through a suitable wirg
inlerfaee to one of the buses of the inteprated monitering and
contral systern 10,

Acsatellite modem 56 (e.g., a satellile phone), connected
to the main progessor 12 vig the serial communication ports
30 and the bus 31, provides 3 link to vardovs remaole sitcs 46,
including orbiting satellites for recoiving eoterluinment pro-
grams and weather infomation, telephooe service, and
Internel connectivity and for serving as a data porl. Through
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the salellite modem %6 the user can sceess the Intemnct and
other land-based communications syslems while onboard
the vessel and out of cellular elephone range. 'The main
proccssor 12 can also communicate via the satellile modem
56 to receive commands and sead vessel operational infor-
mration and nolifications fo the vser as described below.

An RE (radio frequency) modem 38 transmits and
receives torrestrial signals mcluding radio and television
broadeasts. Like the satellile madem 56, the RE modem also
provides aceess to the Internet and other land-based com-
munications systems.

The audio transducers 28, as described ahove, ste con-
neeted o the main processor 12 via the buses 26 and 31 and
the serial communication ports 30, Alarm and audio alert
sipnals penerated by the main processor 12 are input bo audia
transducers 28, including audio speakers and other audio
deviees such as buzzers or horns simated at multiple loca-
tons on the vessel. The audio transducers 28 are also
Tesponsive 1o audic eniertainment signals (as desceibed
further above) for reproducing audio programs throughout
Lhe vesse],

As will b discussed further below, he main processor 12
monilors vessel nperational paramerers and can be instructed
to detect oul of range parameters, perlorm statistical analysis
o the collected parameters, store the data for laler analysis,
provide alarm signals, ¢te, For example, when one or more
paramelers Ml outside ol their permilied rangg, the main
processor 12 provides an alarm signal o the remate site, 'The
ularm specific natuee of the alarm signal and the remote site
lor receiving the alarm signal depend on the operational
status of the vessel and instructions provided by the vessel
user o the main processor 12.

T the vessel is in operation, then onboard alarms provided
by the audio transducers 28, and/or the display 12 and/or the
distributed displays 18 arc sotticient to alerl the vesso] users,
Qfl-board data ootification, as described below, will also be
available, notwithstanding that the vessel is in aperation, For
example, when the owner permils anather to vse the vessel,
the awner can track the vessel's course. However, the user
may slso request, by programming, the main processor 12,
that certain vossel condilions generate an alurm signal Lo o
Temoic site 46, such as a Couasl Guard station, for dispatching
reseue assistanoe Lo the vessel, Other vessel alarm condi-
tions can generale a signal 10 9 vessel wadch cenler, anather
example of g remote site 46, lor amanging assistance when
the vessel next aeeives al its home dock, The signals can be
provided as email messapes 1o lhe remote sites 46 or
generate audible alarms al the remale sites 46, dopoading on
the mature of the alarm condilion.

I the vessel is docked and wnatiended when the alacm
condilion arises, different alerts and notifications are pro-
vided. For ¢xample, the vessel user ean be alerted by an
email message to ber home email address, a page  her
beeper or a call W her cellular telophone or PDA (personul
digital assistant). The vessel watch conter is alorted by an
emajl messape or an FTP Tile mansfern, o the latter case,
detailed operational data is transmilted to the watch center
for analysis of the condilivn.

The severity of the condition also affects the type of alarm
that is generated, Serious conditions, such as a vesscl fice,
demand immediate attention and the alarm is thus senl o a
fire station from which immediale assistanec can be ren-
dered. I£ the condition invulves a hilge water level sliphtly
in cxecss of a predetermined [mit, then a aotification of the
condition, rather than an alarm, should be sufficient w allow
lnvestipation of the condition before the vessel sullers any
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damage. Such notifications can be sent as an email message
1o the user und/or the vessel watch center, for example.

‘Ihus it can be seen that there are numerous possible alarm
types and numerous recipicots of these alarms, depending on
lhe vessel condition that trippered the alarm and the opera-
lional status of the vessel Less severs condilions generate
natifications 1o those remole siles 446 that can render appro-
priate assistance or further analysis. The main processor 12
analyzes the vesscl conditions, hased on sensor inputs as
described below, and detcrnuines the rmost appropriale com-
mumicalions systemn for sending the alarm, noilication or
messaye.

As can be seen from the shove discussion and FIG. 1,
there are muliiple communications devices available o the
main processor 12 Tor sending (and rocelvinp) the
notilications, alarms s messages to the appropriale remole
sile 46. For cxample, the main processar 12 provides the
signal Lo Lthe serial communication porls 30 [or transmission
v the remote site 46 via one or more of the illustrated
communications componeits connected Lo Lhe bus 31, e.g.,
the salellile madem 56 and the RT musdem 58, Allemnaiely or
additionally, the main processor 12 provides the signal to
vk or more of the comaunications deviees connueted Lo the
hus 26, e.g., the ¢oll phone/POTS modem 47, the wireless
nelwork interface §2 and the personal area network interface
54 (the lalter two for providiag onboard alarms).

[n addihion 1o alarm sipgnals received at a remale sile 36,
operatiomal dals can be iransmitted to a rermale sile, an g
predetermined schedule, for further analysis and identifica-
tion of vessel operational conditions and predictive apalysis
al failure conditions.

In another embodimen focusing on vessel security, real-
lime images of the vessel and i surroundings are captyred
by the camerss of the video sulsystern 22 and (ransmitted
off-vessel, for exsmple to the owners hame compuler us an
email atlachment or uploaded to a web-site Tor downloading
by the owner, Such imapes can be sent on 1 predetermined
schedule, whenever ao intruder is detected, or in response to
an alarm condition. '§he cameras can be conirn]led remotely
hy the vessel user by Issuing a cammand thmugh ane of the
available communicativons syslems W the main processor 12.

In yet another embodiment the RF modem 50 communi-
cates bi-dircetionally with land-hased services to provide
information oa the vessel's condition and to the alert the
buoal user to an cmerpency condition. The RF madem 50
transmits a high-frequency (1IF) radio signal [om ihe vessel
e one of more land based anlenmas. As s known, such
signals can propagate substantial distances due 10 signal
skipping (i.c., reflecting) from the jonosphets and the sur-
lace of the earth, Thus the system can be employed while the
bowd s 4t sea and out of range of temestrial line-nf-sight
receiving siles, One or more antennas inoa nelwork of
terrestrial antennas receive the HF signal and forward the
signal w a network control center. Although this embodi-
ment is described with reference 1o an HF communications
nelwark, those skilled in the arl recognive that other com-
municaiinns schemes can be used in lieu of the HE systom,

Several alternative embediments are conlemplated for
selecting the Information iransmilled from the vessel, for
processing the information upon receipt al the remote site 46
and for conveying the information 1o the vessel user. For
exampls, in ooe cmbodioment the information represcats
operstional parameters for vadous vessel systems. Under
control of the main processar 12, (he information can be seat
from the vessel over the TIF link on 8 predetermined time
schodule, when an emergency condition arisces, or as the dala
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changes durinp o reporting interval. In another embodiment
the main processor 12 can analyve the data and determine
the frequency with which the data Is transmitied o the
tomote site 46,

If analysis of the information (performed by the main
processor 12 or by the network control center al the receiv-
ing end) identifies or suggests an emengency condilion
aboard the vessel, an emerpency message s transmitted to
the vessel user, This message can be sent to the owncr/
operalor’s cellular telephone, beeper or pager, or sent via
laudline-based systems, such as the wlephune system ar the
Imternet in the Torm of a high-priority email. Tess urgent
notifications can be conveyed, for example, by posting the
information to 3 weh sitc accessible to the user or also hy
sending an email.

In one embodiment, the vessel ownerfrperatar subseribes
to & vessel walch service offered by o vessel service cenler,
WVessel information iransmitted from the vesse] and reccived
il 1he network control center is then transmilted ta the vessel

service cenfer via an email or FTP message, or through 2

anolher communications syslem. Also, to limit the data
transmissions and the required bandwidih, in lieu of sending
all received operational data, the network contral center
transmits only the data that has changed sinec the last
update.

Notifications are sent bv the service cenler to the vessel
user as delermined by the tenms of a service contract and the
nature of the requircd noiificalion. Emergency vesscl con-
ditions invoke an inumediate message o the vessel nser, such
as hy puger or cellular telephone as sel forlh above,

In addition e providing alerls based an vessel operational
conditions, unwanted intrusions onto the vessel can be
detected by the one or more intrusion sensors 34 assoclited
wilh the security and access control system 32, The Intrusion

3

infurmation is transmittcd from the vessel aver the HE link

W the petwork control center, and passed to the service
cenler Mor generaling an cmergency notilicalion 1o the opera-
lor. Recurity ar police officials can be alerted by the service
center and Immediately dispatched to the vessel.

Sinee periodic vesscl condivion updates are cxpected at
the vessel service cenler, the lack of a periodic update can
also trigger an alert nolification to the usct, as this condition
suggests the failure ol vne or more vessel systems.

"The service venler can alsa mainiain a web sile, accessible
only to the vser, for displaying all aperational information
collected from the vesscl and updating Lhe information on a
predetermined time schedule. In yet another embodiment
operational information is scat to ihe operator's cmail
address vnee per day, Mose frequent updaies (hourly for
cxample) transmil omly data chanpes trom Lhe lasi update,

Singe the comnmnications link from the vessel to land
reporis vesscl conditivne, the Tink should be highly reliable
andl eontinvously available. However, the link {n the oppo-

sile direction s generally not intended to carry high-privrity -

information and thus a less expensive communications chan-
nel can be employed for the land-ta-vessel communicalions,
For exarmple, information transtissivos o the vessel are
cartied over the sub-carrier autharization (SCA) channel of
a frequency modulated (FM) radio signal. The SCA
frequency, within the TM signal channel bandwidih, is
madulated by the information to be transmitted and received
by an onboard receiver designed to demodulale the SCA
frequency. Since FM signals typically have a range of about
100 miles, the SCA 1echnique is uscable only when the
vessel is within thal range of an I'M stalion lransmitting
antenna. For example, the user can remolely control an
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intrusion sensor 34, e, a camers, by transmittal of a
comimand sipnal to the main processor 12 via an SCAsignal,
In on¢ cmbodiment the SCA signal is periodically transmit -
ted from a plurality of FM transmitters in the area of the
veggel’s home dock. Tn apother cmbodiment, the vessel
course i6 tracked and the FM transmirters aloag that course
transmit the SCA signal to the vessel,

A pavipation system 60 (including any oone or more of the
convedtivnal navigalion componenats, .., tadar, global
position systom receiver, TORAN) communicates with and
is controlled by the main processor 12 via the serial com-
mumcation ports 30, In one embodimen), the navigation
system 860 comprises a collision avoidance system that
deteets a potential collision and provides alarms, via the
main processar 12, to the audio ransducers 19, the primary
display 16, the distributed displays 18, and the varivus
Tllustrated communications of FIG. 1.

In one embodiment the navigation system 60 creates a
virtual geofence surrcunding the present position of the
vessel, and provides an alarm when the main processor 12
determines that the vessel's posilion s outside the geofence,
This feature is useful for detecting doft of a docked ar
anchored vessel Additionally, the main processor 12 in
conjunction with the navigalion sysiem 81 creates a moving
geofenes surovnding a projecied vessel course, penerating
an dlarm when the vessel moves owside the geofonce.

A voice command syslem 62 accepts voice commands
ancl in response, initistes main processor execution to imple-
ment the received voice command. The voice command
system 62 is a convenient inpul device for all vsers, but is
espocially nselul by handicapped users. The voice command
system 62 and the main processor 12 can be programmed to
recognize a plurality of voice commands providing an
alternative 1o the syslem inpul deviees 20,

Voice nutput notitications and emergency slerts are sup-
plied to the audio transducers 28 for visually-impaincd vscrs.
Hearing, impaired users can rely on notification liphts and
displayed text nolificalions on the display 12 and the dis-
tributed displays 18. Physically handicapped individuals
who cannot conveniently gain secess (o the input devices 20
use a personal digital wssistant for comnnicating with the
main processor 12, via the personal area network interface
54, for issuing vessel commands.

In response Lo commands reccived by the main processor
from a remote site 46, (such as an emajl sent from the nser's
email program, received by the vessel via the cellular/POTS
madem 47 and interpreted by the main processor 12) the
vessel can be prepared in advance for the safety and comfort
af the amiviog the passengers. Tor example, a received
cammand is processed by the main processor 12 1o activaie
vessel lights and a heating, ventilating snd air eonditioning
system (HVAC) 64, On a fishing excussion, a remols com-
mand activates a rciviperaled joe maker to cosure that
sufficicat ice will be availahle for storing the day’s catch,
Adternatively, the main processor 12 can be programmed in
advance W aulomatically prepame the HVAC and lighting
systems 64 tor deparlure or artival an s user-determined
schedule. As desoribed above, the lighting system can also
serve a8 a visible alarm indicator to those proximate or on
the vesacl, For example, under control of the main processer
12, the lighls can he loggled o signal an alarm coodition.
Hearing-impaired individuals can also be warned of alert
conditions via Lhe blinking lights,

The integrated moniloring and control system 10 com-
priscs monitoring and contral functions for a plurality of
vessel syslems. In particular, monitoring and conlrl s
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provided for the multiple esseniial vessel systems inclnding
the propulsion systom, steering mechanisms, theottle contral
wystems and cotirse controller. These systems are illustrated
collectively as vessel systems 70 in FIG. 1, lhe main

processor 12 accepts analog ar digital signals lrom sensos

associated with the vessel systerns 70, analyves the reccived
dats, and controls associated vessel syslems jn Iesponse
thereto by lrunsmilting a sipnal to the vessel system 1o

actuate obe or more conirol components.

In one embodiment, a plurality of scosors associated with 16
the vessel systems 70 are imput. to one of a plurality of sensar
concenirators 72 (anly two illustrated in VIG. 1) that in mrm
interfuce with the main processor 12 via the seris] commu-
nicilion ports 30 and the buses 26 and 31, This embodiment
of the present invention reduces vessel wiring, as several 15

sensar signals ace sent serially from the data concenirator 72
tar the main processor 12, thus avoiding a wire link for cach

one of the multiple sensors distributed about the vesscl.

In addition to rcceiving multiple scosor imputs and pro-
M

trator 72 can time tuy and normalive the received sensor data
und perform additional minimal pre-processing prdor to

14

transmission (0 the main processor 12, Far example, in one
embodiment the data concentralor caleulaics the sensed
value in engineering voils and Irapsmits that value 1o the
main processor 12. In anather embodiment the data concen-
trator 72 transmits only changed paramotor values Lo the
muin processor 12 and/or caleulates sratistical measuros
hased on the sensed data. However, to minimize dala con-
centrator cosl, il is expected cach would include minimal
pre-processing and memory storape, relying instead on the
main processor 12 o carry out the bulk of the data analysis
processes and yeneraic the necessary comirol signals in

response thereto.

In another cmbodiment, in lisu of the sensor codeentralors
72, the vessel sensors are connected to the main processor 12
Via a bwo wire systear that bulh delivers power to the sensor
and serves a8 a communications path for the sensor. Such 3
two wire system, which ceduces the required witing com-
pared with the tangle of conductors present on most prior art
vessels, is avallable from ED&D of Ovicde, Fla.

Following is an excoplary list of the systems included
within the vissel systems 70 for monitering and contral in
wecordance with the teachings of the present invention.

Fngine Svsteins:

Walar:
Tranamiggion:

Fuel:

Enging: REM

{iereonor Hysloms:

Water;

JUTEH

Bowrer Quapul:

Iuel Tanks:
Waste Wirar
Tank:

Hilpe Coglilions:

e Bystony:
Water Maker:
Running Grour:
Cabid Sysiums:

AC Shore Power:

Raw Waler Temperaume
Clased Cooling Temperature
Closed Coolant Tavel

Tluid Tbmpernmfc.

Eluid Pressine

Fluid T.evel

Fue] Flow/Cuusumplion

Iour Meter

HRaw Water Temp
Closcd Cooliag Temp
Closed Coalant Level
Fuel FlawiConsumptinn

oltnge
Aulips
Hertz
Fiequoney

Fuel Level

Water T.eva]

Tanipaatiug

Fuel [umas

Carbon Menoxide
Camers

Bﬂ:mr_v Vh'\mgq‘.
Bttty lempomiore
Unil Status (onfoff)
Ruddar Position
‘Ivim Tab TParition
Running Angls

Voltage

Alrps

Here

Froquuncy
Roveme Polarily

[sh]

Alternator:

Fxhousn

Cl:

Exhauvst:

Cienaratos;

Waler Tanks:

Rilge Pumps;

ASCTIC:

Syslem

Thrusters/
Huabilizers
Bonding, System:

Al Cond:

Tbmperaturc
Pressure

Wolts und Amps

'lemperature
Tnck Pressuce

“Lenp
[ressure

Tenmeratire
Linck Frossure
Ri'M

Tlour Metur

Water Lavel

Hour meler

Sump water leve]
Rilpe walar lovel
Converler Quiput

(Volts and Amps)
Houry anfoll

Linit St (onfoff)
il Tevel
Stetugsetfoclivencus

nit Statos (on/of)
Cahin Tampen e
Oulaut Air Temp
Roturn Ajr Temp
Whter Prassig
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~continued
Rulrigeralor: Unit Staluy {on'od) Becurily: Cmeiay
Refilgerator lemperaiure Biatey Duaar/[Tatches
Lreeser Temparabare Cockpit/Decks

les muker {unfolt)

Swim Platform

abin Syslums:

Whates Systuu: Uzil Status (on/off)

Whater Prossure

Whsle System:

Wiler Thinge
Cabin Temperatuse ACIDC
Cendition: Carbon Monoxide Campangntal

Gmcke Datectap
tlelm systems:

Bwiteh etatve {fonsoff)
Time ugfull

NnviEEti.un Syulems:

Water Depth
Witer Tempualuie
Bual Speed

GPS/T otan

Ralur

Auio-Flot

Lgpitivns:

Unit Statas (on/ntf)
‘lank Level

Statva (onfotl)

Vollage outpul
Current putput

Radar Collirion Whninp/Sight Yisian

Under control of the majn processor 12 e measured
operatinnal parameters can be analyzed 10 determine whea
the vessel sysiems are due lor maintcnance. Lor example,
engine maintensnee ¢an be scheduled aller » predetermined
numher of operatiog hours or aller raveling a predetermined

tarnber of nautical miles since the last scheduled maintg-

nance. The main processor 12 tracks Lhe elapsed time (and
milcape) and provides an indication (typically a display
indication) when engine maibtcnance 15 required. Other
time, duration or mileage riggers can be programmed into
the main processor 12 for providing a uscr indication when
the trigger condition is satisfied. Additlonally, the main
processor 12 provides an odomeler function, aceumulating
the clapsed operational ime and/or number of nautical miles
traveled. A global positioning system (GPS) receiver, a
component of the navigabion sysiem 60, can be used 1o
determine the mileage logged by the vessel. Aliernatively,
the vessel waich service cenler can dofemmine preventive
maintenanee scheduling based on aperational data received
Irom the main processor 12 via voe of the enmmunications
eompaneats of the itegraled monitoring and contrel system
10,

Operating power is supplied Lo the integrated monitoring
and control system 10 via 3 power conversion subsystemn 88,
tesponsive o dock/shore power or to vessel-gencraied
power. The power conversion subsyitem 8% is also one of
the many vessel systems monitored and eontrolled by the
system 10 When Lhe supplied shore power or vessel power
falls below a predetermined value an alarm or natifieation is
generated and scol to the vessel usar

The integrated eontral and monitoeing, syslem 10 as

illustrated in FIG, 1 is merely oXemplary, as in various ss

as-butll embodiments the system 10 can include more or
lewer companeits, Alss, the system 10 is customizable to o
parbicular vessel, class of vessels or in aceordance with the
user's requirements. As can be inferred rom the varous
emhadiments and cxamples sel forth herain, the main pro-
cessor 12, and thus the Iategraled mondioring and control
systern 10, can be programmed and controlled to provide
various vessel functions, can communicate with rematc sites
through one or more cominunicalions eamponents, and can
communicate scveral different messapge types with the
remole sites, All such embodiments and exemplary opera-
tional states arc considered within the scope of the claims.

2y

35
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65

A sensoc concentrator 99 illustrated in FIG, 2 comprises
a processing unit and communicarions interface 1600 that
communicates with the main processor 12 over the bus 31 10
the serial communication ports 3, An internal bus 104
inlereonneats the processing unit and communicslions inler-
face 100 wilh a signal ennchitioning and cutput interlace 108
and a sipnal conditioning and input interface 110, The signal
conditioning and vutpul interface 108 provides a plurality of
analog or digital output control signals, Raving the proper
waveform, period, and amplilude, w eMect contral aver
various components and syslems abosrd the vesscl, for
example, to gantrol the capine propulsion system. The use of
such eontrol signals to conmrol vessel syslems is known in
lhe art. The signal conditioning and input interface 110
receives a plurality of analog or digital sensor inpuls from
the vesse| systems and compunients, [or analysis by elements
of the nlegrated vessel monitoring and control syslem 10,
aned for generating control, notification, alarm, cte, signals
based thereon,

Within the processing unit und communications interface
LOW, the sensor inpuls sre pre-processed, time tapped and
serialized for inpul o the main processor 12 over the
conumunications interface 102, Similarly, serialized received
control signals are segregated in the processing umil and
comaications inderface 100, forwarded to the signal con-
ditioning and output inlerface 102 via the interface bus 104
and sent ditectly to the appropriate controlled device. In ane
embodiment, the serislized sipoals are senl over the serial
bus in 1 lime division multiple access scheme. Although not
shown In FIGH, 1 and 2, power s supplied (o each sensor
eoneenitator trom the available vessel power (¢.g., 12 volts
or 24 volts) or via a second bus, ool shown.

It is recognived that vessel systems and components are
supplicd by many different manu{acturers, It may, theretore,
be necessary o cuslomize one of mofc of the sensor con-
cenlralors 99 to interface with a particular system ar
cufupunent, in particulst, customization of the signal con-
diticning and output interface 108 and the sigoal condilion-
ing and inpul inwerface 110 may be required to provide Lhe
proper interface.

As ean be scon from FIG. 1, the main processor 12
communi¢ates with cach of the FIG. 1 elemenis over a
limited number of interfacing buses. This architecture lmits
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the number of conductor mos required from the distributed
veszel components and systems back fo the main Procossar
12, Among the possible interface protocols are: IDE,
Firewire, universal serial bus, Ethemer (including its various
gpeed embodiments), PCT, POTX, I'CMCTA, VML, DV,
VGrA, RE232, R8422, and RE4E5, Rapid 10, Fiber channel,
serial ATA, and various known optical protocols. Those
skilled in the art recognize that cerlain of the available
nterface prolocols are better suited for commurmicgting
specific Lypes of information botween certain device typos.
The economical impact and availshle device types also
influcnee the chaieo of buses snd devices far the integrated
monitoring snd coatrol system 10, For cxample, 1 VOA
interface likely would be emploved belween the main pro-
cessor 12 and the primary display 16. A Firewire or [DE
profocol faterface is more suitable for communicaling
between the main processor 12 and the duta store 14, Thus,
although the presenr invention teaches the advantageous use
of serial type communication intertaces, the specific serial
intetfave 1o be cmployed depends upon the interconnecred
devices and the types of sipnals 0 be carried aver the
interface.

An architecture and process have been deseribed s useful
for providing eommunications ameong components and sys-

lems on @ vessel, While specific applications and embodi-

ments of the invention have becn illustrated, the principtes
disclosed herein provide a basts for praciicing the invenlion
in a variety of ways and in a variety of cmbodiments.
Numerows variations are possible within the scope of the
invention. The invention is limited only by the olaims that
follaw.

Whal % elaimed is:

L A vessel monitoring system lor monitoring 3 plurality
of vessel operating systems and for communicating with u
plurality of remate sites cmpluying various commuaications
techuiques, the vessel monitoring system comprising:

A4 [Cess0r,

a plurality of sensons for monitoring the plurality of vessel

uperating syslems;

a plurality of communications compuonents for selectively
coaununicating with b least one of the plurality of
remote sites; and

wheredn a selecled communications componcnt seleeted
from the plurality of commubications camponents
conutunicates with the at least a vne of the plurality of
remote sites, and wherein the sclecled conununication
componen! comprises one of the plurality of commus
nications componeats that is capable of establishing s

camumunication link with the at loast one of the plural- :

iy of remotes sites,
2. The vessel monitoring systemn of claim 1 wherein the
plurality ol remole siles eomprise one of More of 50 lnternet
site, a saiellite, a terrestris] aatenna, compuler server, a

landline welephone systern, a cellular telephone system and s

i papger syslem,

3. The vesscl monitoring system of claim | whercin a
vessel UST accesses 1l least vne of the plurality of remole
sites [or recciving an information sipnal sent from the
sclecled communieations component,

4 The vessel monilordop system of claim 3 whercin the
information signal comprises operational data from one or
tare of the plurality of seasors.

5. The vessel momitaring sysiem of elaim 3 wherein at
least one of the plurality ol scnsars COMPrises i camery, and
wherein the information signal comprises images of the
vessel and areas proximate Lheroto,

i}
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6. The vissel moninring sysiem of claim 1 whercin a
vesse] user supplies s command o Ihe processor identitying
ane of the plurality of remate sites, and whoerein the pro-
Cessor selects communications cumponent compatible there-
with,

7. The vessel monitoring system of claim 1 wherein the
plurality of sensors produce information signals represent-
ing operation of the plurality of vessel operating systems,

B, The wessel monitoring system of elaim 1 turther
comprising 4 wircless communications network for commu-
nivaling with wireless communications devices shoard the
i |,

9. 'The vesscl moniloring system of claim 8 wherein the
wireless communicalions network comprises 2 loeal arca
nelwarl,

10 '[he vessel monituring system of claim & wherein the
wireless eommunicalions notwork 15 respoosive (o wircless
commuiications devices aboard the vessel.

11. The vessel munitaring system of elaim 10 wherein the
Wireless communications devices provide commands to the
processor via the wireless comomicalions network.

12 The wesscl moniloring system of claim 1 lurther
comprising an cntertainment system for providing enlsrtain-
MEI programing to vessel occupants.

13. The vessel monilaring system of elaim 12 wherein the
cfiterlainment sysiem 5 responsive to a video PIOgram
signal selected from wmnong 5 video playback sigual, a cable
tclevision signal, a cameral sipoal, o elevision lerrestrial
broadeast signal and a satelliic broadesst sipnal.

14. The veasel monjtoring sysiem of claim 12 whercin the
enterlainment system s responsive la an andio program
signial selected frum among an awdio playback signal, a raclio
terresirial broadeast signal and & satellite broudeast signal.

15. The wvessel monitoring system of claim 1 forther
comprisiag an enlertainment system for providing enterrain-

' Mlent programming to vesscl occupants, and @ signal bus in

siygnal comumunications with the processor and Lhe entcrtain-
menl system, wherein the processor contrals the entertain-
ment system with command signals sent to the enlertainment
syslem over the signal bus,

16. The vessel monilorng systern of claim 15 wherein the
signal bus {5 selected from between a parallel data bus and
a serial data bus.

17. The vassel monitoring system of claim 1 wherein the
processor execules commands for controlling operation of
the plurality of vessel operating systems, further comprising
a vaiee interface system for receiving spoken voice signals
and in Tespouse thercto pioviding a command to the pro-
cessnr for contmlling the plurality of vessel operating Y-
tern.

18. The vessel monitoring system aof claim 1 further
COUPrisIng a steurily system tor delecting wawanted intrug-
ers aboard or In the vicinity of the vessel, and a signal bus
in signal ecommunicalions with the processor and ihe secy.
Tty system, wherein the processor comirols the sECuTItY
systein wilh eommand signals to the sccurity system over
the signal bus.

19. The wvessel monitoring system of claim 1 further
cumprising & pluraiily of contrallers for controlling opera-
tion of the plurality of vessel operating systems and a bus in
signal commmunications with the processor and the plurality
af cunlrllers, wherein the plurality of vessel Operating
systems are conlrolled in response to provessor supplied
control signals supplied to the plurality of contrullers via the
bus.

20. The vessel monitoring system of elaim 1 wherein ome
af the plurality of remote sites comprises a vessel scrvice
cenler,




Case: 1:05-cv-03523 Document #: 1 Filed: 06/16/05 Page 17 of 17 PagelD #:17

US 6,904,341 B2

19

21. The vessel monitoring sysiem of elaim 20 wherein ane
af the plurality of communieatioss components comprises
an UEF transmilling commuications compenent for trans-
mitting an HF signal to the vesse! servige genter,

22, The vessel monitoring system of claim 21 wherein a
land-ased receiving antenna receives the L' signal

23 The vessel monitoring system of claim 21 wherein the
HT signal comprises vesse] operational data provided by the
plurality of scnsors for analysis at the vessel service center,

24, The vessel system of claim 20 wherein one of the

plurality of eommunications componants comprises an FM
recciving communications component for receiving, an M
signzl from the vessel service cenler.

25. The vessel monitoring system ol claim 24 wheorcin the
FM zignal comprises & command for exeqution by the
PTORCSS,

26, 'The vessel monitoring system ol claim 25 whersin
execution of the command by the processor contmls one ar
more of the plurality of vessel systems Lo prepare the vessel
for arrival of vessel passengems.

27. The vessel moaitoring syslem of claim 1 lurther
CLMPriSing a scnsor concentralor connected heiween the
processar and one of the pluralily of sensors.

28. The vessel moniloring system of claim 27 further
comprising a scrial signal bus and a parallel signal buses,
wherein the pracessor is in signal communications with the
siphal concentrator via the serin] signal bus, and wherein the
signal concentretor is in communications with the one of the
pluralily of sensors via one of the parallel signal buses.

2Y. The vessel monitoring system of claim 1 whersin the
provessor determines the selecled communications compo-
nent.

3. The vessel monitoring system of claim 1 wherein ong
of the plurality of remote sites comprises » vessel scrvice
center for transmilling 1 command received by ane of the
plurality of cemmunications components for effecting
aperation of the vesssl monitoring system.

31. The vessel moniloring systom of claim 1 wherein one
of the plurality of remole sites comprises a logation of a
vessel user, and wherein from the location the vessel user
sends a command e the vessel meniloring system, and
wherein the comumand is received by ooe of the plurality of
commurications components for ctfecting operation of the
vessel monitoring sysiem,

32, 'The vessel monidtoring system of claim 31 wherein the
Processor i responsive 10 the command.

33. A vessel mondtoring and control system for munilor-
ing and controlling a pluralily of vessel operating syslems
and for seleclively commuaicating with a plarality of remole
sites cruploying various communication methodalogies, the
monitorigy and control system cormprising:

& Processar;

3
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o clata bus;

8 plurality of sensors for manitoring the plurality of vesscl
systems and for producing operating data in response
thereto, the pluralily of sensots in signal communica-
tion with the processor via the data bus;

4 plurality of communication componenls «ach employ-
ing a different communication methodologics for selec-
Lively communicating with at least ane of the plurality
of remote sites employing an associated cormmunica-
ton methodology, and in signal communicalion with
the processor via the data bus;

wherein the processor supplics the operating dals to a
selected one of the plurality of remote siles via a
selected one of lhe communication womponents
employing a communication methodology compatible
with the communication methodalogy of a selected nng
of the plurality of remate sites.

34. The vesscl monitoring and eontrol system of claim 33
wherein cne of the plurality of communication components
receives a command [rom nne of the plurality of remale sites
for execution by the procossor.

35. The vessel monitoring and control system of claim 34
wherein a vessel user pencrates and suppliss the commarnd
sipnal Lo the ane of the plurality uf remote sites for effecting
optation of the monitoring and veoirol system.

34, '[he vessel monitoring and control systemn of claim 33
further comprising a navigation system for creating a wirtual
boundary circumseribing a present position of the vessel and
for providing an alarm when the vessel moves utside the
boundary.

37. The vesse] monitoring and control system of claim 36
wherein the virtual boundary is continuously updates as the
vessel follows a course,

38. A method for moniloring operating systems of a
marine vessel, comprising:

producing signals indicative of the status of the operating
sysle ms;

determining a remote site from among a plurality of
TEMote sites [or receiving the signals;

determining a transmiing device frorn among of trans-
mitting devices capable of wansmitling 1o the remote
site; and

sending the signals to the determined remote site from Lhe
determined transmiiling device.

39, 'Fhe method of clajim 36 further comprising:

scnding a signal to the marine vessel Tom a remote site:

delermining a reeciving device from amoag a pluralily af
receiving devices vapable of recoiviag the sipnal; and
recetving the signal at the delermined receiving device.

* 4 L] L I




