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"A meteorological and hydrographical forecast
system and method"

This invention relates to a meteorological and hydrographical
forecast system and method and in particular to a short-term
meteorological and hydrographical forecast system and method.

The progress and safety of vessels at sea is heavily dependant
upon meteorological and hydrographical conditions that can be
subject to rapid deterioration placing the vessel 1in dénger. Even
if dangerous immediate meteorological and hydrographical hazards
do not exist, a vessel must follow an optimum course to be
effectively navigated. In either event, a crew requires
information in relation to imminent or short-term future
meteorological and hydrographical conditions in the immediate or
planned future location of the vessel when at sea. Similar
information is also required by shore based ship management
personnel. The necessary information is in general not available
by observation from a ship and is only available from weather
forecasting services which exploit observation platforms to
collate meteorological and hydrographical data. Observation
platforms include weather reporting ships, weather sensors and
satellites. |

The data collected from the observation platforms is usually
issued by voice or telefacsimile transmission over radio at fixed
times. Moreover, the data is usually issued for large sea areas
for any and all vessels within those sea areas. Accordingly, the
meteorological and hydrographical data is not issued specifically
to individual vessels in accordance with their positions.

Systems for providing meteorological and hydrographical data to
ships are known. U.S. Patent Specification

No. 4,611,209 describes a navigation warning system for ocean
going vessels but the information is restricted to that derivable
from electro-optical scanners mounted on satellites and is further
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restricted to information concerning storms and possible collision
courses between two or more vessels. British Patent Specification
No. 2,132,442 describes a coastal water marine hazard warning
system in which an alarm is activated when a vessel enters a
region previously defined by a shore station as a hazard area.
German Patent Specification No. 4,140,170 describes a system in
which data is gathered from various sensors and is processed and
displayed by an on board computer.

Commercial systems are also known in which long term forecasts are
transmitted by radio and the Tike which comprise wind and
atmospheric pressure data for future time block intervals which
are typically multiples of periods of twelve hours.

However, none of the systems of the prior art are capable of
providing highly Tocalised meteorological and hydrographical
forecasts specific to a vessel or of providing short-term
forecasts (hereinafter referred to as "nowcasts") which can be
specific to a vessel and made available to the vessel upon demand
as opposed to predetermined time intervals determined by the
forecast provider. Moreover, none of the systems of the prior art
are adapted to issue specific warnings to vessels on impending
dangerous meteorological or hydrographical conditions.

An object of the invention is to overcome the problems of the
prior art.

A further object of the invention is to provide an improved
meteorological and hydrographical forecast system and method.

Yet a further object of the invention is to provide a
meteorological and hydrographical nowcast system and method.

According to the invention there is provided a meteorological and
hydrographical forecast system comprising a data receiver
Tocatable on a vessel and a data transmitter for transmitting data

PCT/IE99/00085
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selected by the data receiver to the data receiver characterised
in that the data is transmissible to the data receiver on demand
from the receiver.

Preferably, the transmissible data is viewable on a display means
at the receiver.

Advantageously, the data transmitter further comprises a data
processing means for generating a forecast on the display means.
Suitably, the forecast comprises a vessel coordinates.

Advantageously, the system further comprises means for compressing
the data prior to transmission by the transmitter. More
preferably, the system further comprises means for decompressing
the data prior to display at the receiver.

Suitably, the data processing means comprises a server.

Advantageously, the data transmitter comprises a master
transmitter communicable with the receiver. Alternatively, the
data transmitter comprises a slave transmitter communicable with
the receiver.

Preferably, the master transmitter is shore based.

Suitably, the data receiver is communicable with the data
transmitter by a cellular telephone, radio phone or satellite.

Suitably, the data transmitted is selected from the group
comprising air temperature, pressure, windspeed and direction,
wave height, wave spectra and direction, swell height, swell
period and direction and oceanographic phenomena, sea temperature,
positional data, tidal data and current data.

Preferably, the system further comprises updating means for
updating the transmitted data.
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Advantageously, the updating means is adapted to update the data
at intervals of between three and six hours.

Suitably, the forecasting system is adapted to forecast for a
period of up to twenty-four hours.

Advantageously, the system further comprises alarm generating
means for automatically transmitting a warning signal to a vessel.
Preferably, the alarm generating means is adapted to activate an
audio/visual alarm on a vessel. More preferably, the alarm
generat1ng means is adapted to effect movement of a vessel from
danger.

Preferably, the data transmitter is adapted to transmit data over
a narrow band width or at a Tow data rate.

Suitably, a vessel position is transmissible by the data receiver
to the data transmitter.

In a preferred embodiment of the invention, the data receiver and
the display means are formed into a ruggedised computing system.

In a preferred embodiment of the invention the forecast comprises
a nowcast.

The invention also extends to a method for transmitting
meteorological and hydrographical data comprising collating the
meteorological and hydrographical data, compressing the data,
transmitting the data to a vessel, decompressing the data and
displaying the data in a graphical form upon demand.

Preferably, the data is demanded prior to transmission. Suitably,
the data is updated at regular intervals. Preferably, the method
further comprises the step of transmitting a vessel position
whilst demanding the data. Suitably, the position is transmitted
from GPS data.
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In a preferred embodiment of the invention, the method further
comprises displaying coordinates of the vessel, hydrographical and
meteorological data in a graphical form on a display.

The method can also comprise the step of transmitting a warning of
imminent danger to a vessel.

The method and system of the present invention is adapted to
provide individual vessels with appropriate hydrographical and
meteoro1og1ca1 data specific to that vessel at short time
intervals from a server over suitable communication channels
either on demand or alternatively or in addition automatically in
the event of a rapid deterioration in sea conditions. The data is
compressed before transmission and decompressed on the vessel and
is displayed on a computer screen for easy comprehension.
Moreover, a demand for data from a vessel may include the
coordinates of the vessel obtainable as data from a GPS receiver
to display the vessel’s current position on a preloaded chart
loadable from the computer of the vessel.

The visual image of the meteorological and hydrographical data
together with the co-ordinates of the vessel can be integrated
with an electronic chart digital information system to display
either the motion of the vessel relative to the adjacént
topography or the relative motion of the topography of the ship.

The on board computer employed in the system and method of the
invention can be a conventional computer or a purpose-built
ruggedised computing system. A typical ruggedised computer system
in accordance with the system and method of the invention is made
up of a satellite transceiver, a microprocessor for data
manipulation, a memory to store data, an instruction input device
such as a trackball and a display unit. The components of the
computing system are mounted in a weatherproof container.

In the event of immediate danger, the data transmitted can be used
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to either automatically activate a warning device such as a siren
or alternatively to automatically control movement of a vessel.
Such a facility is of particular value to small vessels with
minimal crew as well as fast vessels.

The method and system of the invention facilitates the
transmission of nowcasts in near real time to marine vessels
requiring accurate and reliable weather predictions. The method
and system of the invention serves as an aid in the better
scheduling of short sea shipping services and accordingly
facilitates better integration of marine transport into inter
modal chains. The method and system of the invention also
facilitates a reduction in the risk of accidental loss of life
and/or property and the efficient planning of fishing fleet
exploitation.

The enhanced safety for vessels at sea provided by the method and
system of the invention also serves to reduce the risk of
environmental pollution, safer conveyance of people and cargo,
safer working conditions for sea farers and as a general aid in
the coordination of sea going vessels.

The method and system of the invention provides a Tow cost, vessel
based device suitable for hostile marine environments which
presents the user with short-range meteorological and
hydrographical nowcasts based on their vessel’s course and speed.
The information is presented in a graphical form such as on a
colour display which makes interpretation of the meteorological
and hydrographical data quick and straightforward for both novice
and experienced sea farers alike. The information presented by
the method and system of the invention may then be exploited as an
aid to best plan course changes as well as proposed sailing times
of vessels.

The method and system of the invention is adapted to occupy a
comparatively small space on a vessel where storage space is in

PCT/IE99/00085
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general at a premium.

Nevertheless, the method and system of the invention is adapted to
deliver the aforementioned meteorological and hydrographical
features.

The system and method of the invention is in general made up of
hardware components and software components which include a shore-
based or master server (a data collator and transmitter) and a

| terminal communicable with the server from a vessel (a data

receiver).

Hardware Component:
As indicated above, a principal hardware component of the on-board

components of the system of the invention is made up of a graphic
display on a terminal typically, a computer screen, located in a
housing in the form of a box or the Tike. The hardware component
may also be made up of a second communications box in
communication with an antennae to facilitate communication by the
system of the invention with the server. Global Positioning by
Satellite (GPS) communications components can also be integral
with the terminal. The vessel-based terminal of the system of the
invention can be powered directly by a vessel’s battery e.g. by a
12 volt or 24 volt D.C. electrical power supply. The display of
the system of the invention is typically a graphic display in the
form of a colour display such as that provided by a Video Graphics
Adapter (VGA) colour display. The controls of the system of the
invention are mounted on the box while the box is fully water
proof and salt mist proof to protect both the box and the internal
electronic components of the box from corrosion.

Alternatively, the vessel terminal may be in the form of a
computer input device and monitor.

The system of the invention comprises a satellite transceiver to
provide two-way communication between the vessel terminal of the

PCT/TE99/00085
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system of the invention and the server to provide the nowcast
data. As indicated above, the satellite transceiver can be a
separate unit located adjacent an antennae or, alternatively, in a
preferred embodiment of the invention, is integral with the
terminal housing or box but communicable with the antennae.

The hardware of the system of the invention is adapted to
facilitate GPS transmissions to relay information concerning
vessel latitude longitude, course and speed to the server upon
demand of nowcast data.

The hardware of the system of the invention is also made up of a
plurality of connectors which include, for example, a BNC
connector to facilitate satellite transceiver, GPS and other
communications, a line socket to provide power from the vessel
battery and National Marine Electronics Association (NMEA) input
from an external GPS, an RS 232 nine pin D-type connector for
providing serial input and output to the system of the invention
and a mains adapter to enable usage of the system of the invention
remote from a vessel.

Software Component:
The software employed in the system and method of the invention is

adapted to collate data, compress data and transmit data on demand
to a vessel to maintain a simplified land/sea chart on the display
of the hardware together with a display of the vessel’s actual and
projected speed and current bearing whilst also facilitating a
three dimensional graphical rotation of the land/sea chart to
enable a user to see future prevailing weather conditions. The
software is also adapted to enable the projection of the vessel to
a new position on the screen and provide access to a plurality of
system functionalities familiar to those skilled in the software
art such as user settings, help functions and the 1ike.

The software of the system of the invention is also adapted to
facilitate initiation by a user of downloading of the nowcast data
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from the server. Downloading occurs as a background process and
does not interfere with other operations performed by the user
using the system of the invention. Nowcast data is downloaded by
the software relative to the position of the vessel as indicated
by the graphic display of the system.

As indicated above, the software employed in the system of the
invention is adapted to facilitate customisation by a user of the
system. In addition, the system of the invention is provided with
default settings.

The software of the system of the invention is adapted to
configure variables such as units of measurement e.g. wave height
in feet or metres, wind speed in Beaufort, knots or Kilometres per
hour, tidal height in feet or metres, Greenwich Mean Time or Local
Time together with meteorological and hydrographical alert values
such as significant wave height, wind speed and Tow tides.

As indicated above, the software of the invention is also provided
with a help function to facilitate use the meteorological and
hydrographical nowcast system of the invention in a simple and
effective manner.

The software of the system of the invention can employ a number of
known operating systems such as Windows 95, Windows NT, Windows CE
or Linux (Trade Mark).

The system of the invention is adapted to relay data to a user on
meteorological and hydrographical conditions employing wind, wave
and tidal data definable by a number of parameters. For example,
wind speed and direction covering approximately every 0.25 of a
degree in steps of one hour intervals projected for up to twenty-
four hours ahead may be measured in knots, Beaufort or kilometres
per hour while wave data can embrace significant wave height
covering approximately every 0.25 of a degree in steps of one hour
intervals projected for up to twenty- four hours ahead measurable
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in metres or feet while tidal data can embrace a complete tidal
curve including high water and low water points presented for
primary and secondary ports.

An embodiment of the invention will now be described, by way of
example only, having regard to the accompanying drawings in which:

Fig. 1 is a flow chart representing a meteorological and
hydrographical forecast system and method in accordance with
the invention;

Fig. 2 is a schematic representation of the meteorological
and hydrographical forecast system and method of Fig. 1
i1lustrating the vessel, satellite, communications systems
and server of the system;

Fig. 3 is a front elevation of the housing of the on-board
terminal component of the meteorological and hydrographical
forecast system;

Fig. 4 is a representation of a computer screen generated by
meteorological and hydrographical forecast system 1in
accordance with the invention;

Fig. 5 is a representation of a computer screen generated by
a second embodiment of the meteorological and hydrographical
forecast system in accordance with the invention, and

Fig. 6 is a schematic representation of the server for use
in the system and method of the invention in communication
with vessels, satellite and data sources.

As shown generally in Figs. 1 and 2, a meteorological and
hydrographical nowcast system and method of the invention
comprises the provision upon demand of a customised nowcast of
meteorological and hydrographical data to vessels at sea from a



WO 00/13047

10

15

20

25

30

PCT/IE99/00085

11

data transmitter via radio, telephone or satellite channels to a
data receiver to present an image or picture, typically computer
generated, of the hydrographical and meteorological situation in
the immediate and planned future Tocation of the vessel.

As shown in Fig. 1, the weather or meteorological data is modelled
from data originating from weather reporting ships, atmospheric
sensors, satellites and the Tike and is collated, as shall be
explained more fully below, into weather data. Similarly,
hydrographical data is obtained from observations, modelsvand
databases and collated into the hydrographical data at a server.
The weather or meteorological data and the hydrographical data is
then transmitted, upon demand, in a compressed form from the
server via a communications channel to the hardware/software on
board a vessel where the meteorological and hydrographical data is
decompressed to be displayed graphically on a screen.

Fig. 2 is a schematic representation of the meteorological and
hydrographical nowcast system of the invention which is generally
indicated by the reference numeral 35. As shown in the drawing,
the system of the invention is made up of a data transmitter
server 36 at which data from the aforementioned weather reporting
ships, sensors, satellites and the 1ike is collated and formed
into data to be transmitted using'the system and method of the
invention.

The server 36 is typically Tocated at a master shore station 37.
The data received by the server 36 is generally indicated by the
reference numeral 38 in Fig. 2. The server 36 is in communication
with a satellite signal receiver/transmitter or transceiver 39 via
a communications cable 40. The satellite signal
receiver/transmitter 39 can be of a type known in the art such as
an Inmarsat or Orbcomm or Iridium Land Earth Station (LES)
receiver/transmitter, while the communications cable 40 can be
formed by a Public Switched Telecommunications Network/Integrated
Services Digital Network (PSTN/ISDN) Tine or the 1ike. The
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communications cable 40 is further communicable with a
communications network 41 such as a Global System for Mobiles
(GSM) network to facilitate communication between the master shore
station 37 and a vessel 43.

The satellite signal/receiver 39 is adapted to receive signals
from and transmit signals to a satellite 42 which in turn is
adapted to receive signals from and transmit signals to the vessel
43. The vessel 43 is provided with a data receiver in the form of
a terminal 44 incorporating the computer hardware and software
necesséry for demanding, receiving and transmitting
meteorological, hydrographical and positional data particular to
the vessel 43. The terminal 44 is typically made up of a
ruggedised housing 45 incorporating a display screen 1 (see Fig.
3). The terminal 44 is in communication with a satellite signal
receiver 46 or a communications hand set indicated by the
reference numeral 47 which can be a GSM compatibie mobile phone or
the 1ike. The communications handset 47 facilitates communication
of the terminal 44 with the communications network 41 via a GSM
data service or the like.

The vessel 43 is further provided with an antennae 48 to
facilitate communication of the vessel 43 with the Global
Positioning System to compute the exact Tocation of the vessel 43
which location is in turn communicated to the server 36 upon
transmission of a demand for data from the terminal 44 by the
vessel 43.

Fig. 3 shows a front elevation of the housing 45 of the terminal
44 of Fig. 2. As shown in the drawing, the housing 45 is box-Tike
in construction and is provided with a computer screen 1 for
displaying the graphical nowcast data transmitted from the server
36. The housing 45 is further provided with a handle 49 to
facilitate portability and fixing of the housing 45, In addition,
the housing 45 is provided with connectors 50 for facilitating
connection of the terminal 44 with the communications handset 47,

PCT/IE99/00085
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the satellite receiver 46 and the antennae 48. The housing 45 is
provided with an on/off switch 51 to facilitate actuation of the
terminal 44 and screen contrast control buttons 52 to facilitate
adjustment of images on the screen 1.

An indicator light 53 is also provided on the housing 45 to
indicate the on/off status of the terminal 44.

The housing 45 is also provided with a mouse-type pointing device
54 to facilitate operation of the software and manipulation of the
data on the screen 45 in conventional manner.

Fig. 4 shows a representation of a first embodiment of a graphical
meteorological and hydrographical nowcast of the invention on the
computer screen generally indicated by the reference numeral 1.
The nowcast is generated by a meteorological and hydrographical
forecast system of the invention and is adapted to display data in
various fields. As shown in the drawing, the nowcast is arranged
to provide a substantially rectangular image of a map 34 having a
fields defining longitude axis 2 indicating longitude and a
Tatitude axis 3 indicating latitude. The latitude axis 3 is
provided with a latitude scroll bar 4 to adjust the latitude of
the map 34 and a longitude scroll bar 5 to adjust the longitude of
the map 34.

The enlarged map 34 is displayed between the longitude 2 and
latitude 3 coordinates to indicate the position of the vessel or
another position selected by adjusting the latitude scroll bar 4
and/or the longitude scroll bar 5.

The nowcast is further provided with a "Windspeed and Direction”
field button 6 to cause windspeed and direction data for a
selected time to be displayed on a "Windspeed and Direction”
display 23 and a "Windspeed and Direction symbol" or icon 24
disposed adjacent the "Windspeed and Direction" display 23 from
the decompressed data received from the server 36.



10

15

20

25

30

WO 00/13047

PCT/IE99/00085

14

The nowcast has a "Significant Wave Height" button 7 disposed
adjacent the "Windspeed and Direction" button 6 to cause the
"Significant Wave Height" for a selected time to be displayed on a
"Significant Wave Height" at the current position of a vessel
display 21 and a "Significant Wave Height" at the current position
of the vessel symbol or icon 22 disposed adjacent the "Significant
Wave Height" at the current position of a vessel display 21.

A zoom map 15 is also defined in the nowcast from which the area
displayed in the map 34 may be selected by clicking with the
pointing device 54 on the zoom map 15 in the desired location e.g.
by placing a current area marker 16 on the zoom map 15.

The nowcast is further provided with a "Current Time" (plus 23
hours) display 8 disposed adjacent the "Significant Wave Height”
for a selected time button 7 and an hour selecting bar 9 to select
the hour for which data on the nowcast is to be displayed.
Accordingly, by adjusting the hour selecting bar 9, the data from
the server 36 for an earlier time period or a later time period
may be displayed.

The nowcast also comprises a display 10 to indicate the hour to
which the data selected relates while a current hour display 11 is
also disposed adjacent the display 10 to indicate the current
hour.

Finally, the nowcast is also provided with a clickable button 12
to instruct the display 34 to indicate in a stepwise manner an
animation of the meteorological and hydrographical data relevant
to each hour period of the nowcast if desired.

The map 34 is provided with a "Current Position" indicator 13 to
indicate the current position of the vessel on the map 4. A
"Data Type" box 14 is imposed on the map 34 to indicate the "Data
Type" to which the system of the invention relates. As shown 1in
Fig. 2 the data for the nowcast relates to Beaufort scale wind
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The nowcast is also provided with a "Current Longitude"” display
box 17 to indicate the exact current Tongitudinal position of the
vessel and a "Current Latitude" display box 18 to display the
"Current Latitude" of the vessel. The Tatitude and Tongitude data
is varied according to the location of the current position
indicator 13 on the map 34. The current position indicator 13 can
be varied as required over-riding the position reported by the
GPS, the latitude and longitude of such position of the current
position indicator 13 being reported in the "Current Longitude”
display box 17 and "Current Latitude" display box 18.

A "Time to Which the Nowcast Data Relates" box 19 is disposed
adjacent the "Current Latitude” display box 18 together with a
"Time Zone Indicator" 20 to indicate the time zone to which the
nowcast data relates.

Fig. 5 shows a nowcast operating in accordance with an alternative
embodiment of the meteorological and hydrographical system of the
invention. The system of Fig. 3 is broadly similar to the system
of Fig. 2. Accordingly, like numerals indicate 1ike parts. In
the present embodiment, the nowcast 1is provided with a "Vessel
Speed” indicator 25 and a "Direction" indicator 26 disposed
adjacent the "Speed” indicator 25. In addition, the nowcast of
the second embodiment is provided with a "Tide Height” display 27
for indicating the current tide height at a selected time. The
nowcast is further provided with a "Course Selection” control 28
from which the direction of movement of the vessel may be selected
and a "Position Bar" 29 to instruct the nowcast to display the
current position of the vessel on the map 34. The nowcast is also
provided with a "Tide Information" button 30, a "Wave Information”
button 31 and a "Wind Information" button 32 to display
information on tide, wave and wind data as required. Finally, the
nowcast is provided with a download button 33 to demand download
of data as previously described.
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As will be appreciated by those skilled in the art, the nowcast
may be varied as required to display desired meteorological and
hydrographical data. Accordingly, the nowcast may be varied to
include additional information on the nowcast or indeed to remove
data from the nowcast to provide a simplified nowcast as required.

In an alternative embodiment of the invention, the nowcast may be
transmitted automatically to a vessel whose position is known or
estimated in advance.

In use. the weather data 38 is first collated at the shore based
station 37 from the hydrographical and meteorological models and
observation platforms which include, inter alia, the
aforementioned weather reporting ships, sensors, satellites and
the 1ike. As indicated by the data displayable in the
aforementioned fields the nowcast examples of the data collated
include air temperature, pressure, windspeed and direction, wave
height, wave spectra and direction, swell height, swell period and
direction and oceanographic phenomena such as sea temperature,
tides and currents. Other data of the system 35 includes the time
indicator to indicate the time that has elapsed since the nowcast
data was last updated, the current time, time zone, the time to
which the nowcast data relates, the Tongitude of the vessel,
latitude of the vessel and the like. In addition, a user may vary
the time to which the nowcast data is applicable by adjusting the
time to which the hour selecting bar 9 so that the user on the
vessel 43 may view the nowcast data for a particular time period
or time e.g. in steps of one hour, within the period of time
embraced by the nowcast.

Generally, the nowcast data transmitted according to the method of
the invention is updated over time intervals of approximately
three to six hours and embraces time periods up to twenty-four
hours. Moreover, the nowcast data can be displayed for wide
geographical areas which may be selected by a vessel. Moreover,
due to the compression and decompression of the data in the system
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and method of the present invention, the nowcast data only
requires a few seconds to be received by a computer system on
board a vessel so that the nowcast data is economical to transmit
and is still current when received.

The weather data 38 is formed into a specific form to generate
nowcasts or forecasts using various modelling methods, such as
Numerical Weather Products (NWP). The use of such modelling
methods results in the generation of a forecast or nowcast in a
specific format. In accordance with the present invention it is
envisaged that the specific format of meteorological and
hydrographical data required for the system and method of the
invention would be pre-generated by commercial forecasting
services. The data can be updated at frequent intervals in order
to ensure that the data is as current as possible.

Upon demand from the vessel 43, the vessel 43 may access the
meteorological and hydrographical data directly from the server 36
at the master shore station 37 or alternatively indirectly from a
slave shore station in communication with the master shore
station. The demand from the vessel can be in the form of a signal
transmitted manually or automatically via radio, telephone or
satellite channels e.g. via the communication handset 47.

The demand signal from the vessel typically includes a signal
giving geographical coordinates for the vessel location which can
be derived from the Global Positioning by Satellite (GPS) systems.
The co-ordinates are incorporated into the meteorological and
hydrographical data at the server 35 at the shore station 37 so
that the graphical picture or image ultimately visible at the
computer screen 1 on the vessel 43 includes the hydrographical and
meteorological data together with the Jocation of the vessel 43 to
present a complete breakdown of the prevailing conditions which
can be related directly to the immediate and planned future
Jocation of the vessel 43.
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The compressed data transmitted to the vessel 43 is stored in a
computer memory at the terminal 44 on board the vessel 43, and
subsequently decompressed before being converted into a
displayable form on the nowcast.

As indicated above, in order to minimise the transmission time of
the data from the shore based station 36 to the vessel 43, and
also to minimise transmission costs, the meteorological and
hydrographical data transmitted by the shore based station 36 is
compressed before transmission. Moreover, compression of the data
minimises transmission time thereby allowing more vessels to be
contacted within a given time period to maximise the efficiency of
the meteorological and hydrographical system and method of the
invention. The compressed data is reconstituted on board the
vessel 43 at the terminal 44.

The compressed meteorological and hydrographical data can also be
transmitted on demand rapidly over a narrow band width channel at
minimum cost so that a large number of vessels can be contacted in
a minimum time thereby reducing the time lag between a demand for
meteorological and hydrographical data and supply of the
hydrographical and meteorological data. In an alternative
embodiment of the invention, the compressed meteorological and
hydrographical data can be transmitted at a Tow data rate.

Warnings of immediate or imminent rapid deterioration of
meteorological and hydrographical conditions may be transmitted in
graphics or other forms to the vessel 43 within a specific
geographical area automatically. In addition, the system and
method of the invention can also be adapted to generate an audible
or visual warning of such deteriorations on board a vessel.
Moreover the system and method of the invention can be adapted to
automatically control movement of a vessel so that any danger can
be avoided. Examples of such dangers include potential collisions
with other vessels or severe and localised hydrographical or
meteorological conditions.

PCT/IE99/00085
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Fig. 6 is a detailed schematic representation of the server 36 in
communication with hardware and software components of the method
and system 35 of the invention in use.

As shown in the drawing, the server 36 is adapted to download
periodically Nowcasting Data Parameters (NDP) from various
Meteorological Data Sources (MDS) and store them in a local custom
format data file. Simultaneously, the server 36 is adapted to
process demands or requests from user terminals 44 on vessels.

| The server 36 provides the necessary data to the user"termiﬁa1$ 44

in accordance with Licence Agreements which can be put in place
between a User and a System Administrator.

As indicated previously, the server 36 can be embodied in an NT
server machine or the 1like.

As shown in Fig. 6, the server 36 is adapted to receive data from
various meteorological data sources via the Internet as indicated
by the reference numeral 56. In addition, the server 36 is in
communication with a satellite base station 55 for receiving and
transmitting satellite messages. As indicated previously,
communication can be via an ISDN Tine indicated by the reference
numeral 59. The server 36 is also adapted to receive data from a
Licence Database indicated by the reference numeral 57 in which
details of 1icence arrangements with users are stored and also an
NDP data file indicated by the reference numeral 58 for receiving
meteorological data.

Finally, the server 36 is communicable with the user terminals 44
as previously described via modems indicated by the reference
numeral 60.

The server 36 is adapted to be operable 24 hours a day.

The server 36 is adapted to download files e.g. in Gridded Binary



10

15

20

25

30

WO 00/13047

PCT/IE99/00085

20

(GRIB) format from a number of MDS sources employing Internet File
Transfer Protocols (FTP). Each.MDS employed in the method and
system of the invention is defined on the server 36 by name, host
address, log-on, password, file name, start time and download
interval. A user at a user terminal 44 communicates with the
server 36 via an interface (not shown) provided by a server
library which facilitates the configuration and operation of
different communications options available to the user. A user
can log-on to the server 36 by passing their user name, location
and password to the server 36. The server 36 can then verify the
name, location and password agaﬁnst user data maintained on a
subscription table in the License Database. Once a log-on by a
user has been confirmed, the terminal 44 demands data as
hereinbefore described and, assuming the user has a valid active
licence to avail of the method and system of the invention, the
requested data is transmitted to the user. The system 35 of Fig.
6 is adapted to accommodate two demand types namely position
specific demands and grid reference demands.

In a position specific demand, a user can request weather data
embracing a widening arc based on the current vessel position,
maximum speed and current direction. As indicated previously, a
demand from the user for such information includes data on the
latitude, longitude, direction and details of the data required.

Upon receipt of a demand, the server 36 can compute the
meteorological and hydrographical data required for a particular
area in accordance with the typical maximum speed associated with
the vessel and the aforementioned latitude, Tongitude and
directional data. The appropriate NDP records are then
transmitted to the vessel 43 as previously described. Upon
downloading of data from the server 36 by the terminal 44 of a
user a charge may be made.

In grid reference demands from a user, meteorological data
relating to specific regions e.g. 1° square sea areas are
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requested by the user. The server 36 simply effects transmission
of appropriate data parameters for NDP that falls within said sea
areas. For example, twelve hours of the selected data parameters
for NDP may be transmitted.

In order for a user to effect a demand at the terminal 44, the
user is presented with a database log-on dialogue box by the
server 36 via the ISDN Tine 59. The log-on dialogue box prompts
the user for a server name, log-on name and password.

‘Once a user has successfully logged-on, the user may proceed'w1th

the demand as previously described.

The system of the invention 1is adaptable to display various
specific or dedicated data types on the screen 1. For example,
the screen 1 is adapted to solely display the position of the
vessel 43 1in accordance with GPS. In another embodiment of the
invention, the system of the invention is adapted to facilitate
transmission and receipt of textual messages employing the
communications channels of the invention.

In a further embodiment of the invention, the system is provided
with an intruder alarm mode of operation interfaceable with an
intruder detector or other sensory device adapted to transmit a
signal such as a twelve volt signal to the terminal 44 via the
connectors 50 to trigger a pre-set alarm message which could be
transmitted to an emergency number by the system of the invention.

The screen 1 of the invention can be formed using a liquid crystal
display known to those skilled in the art. A preferred form of
1iquid crystal display is a VGA display referred to above such as
an Hitachi (Trade Mark) LMG 9520 RPCC colour % VGA 320x240 pixel
display.

The pointing device 54 of the terminal 44 of the system of the
invention may have controls in the form of a versa-point mouse,
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integrated track ball mouse or the 1ike.

As indicated above, the housing 45 of the terminal 44 is water
proof and salt mist proof and can be formed from injection moulded
plastics, folded metal or the 1ike. The system of the invention
is adaptable to accommodate various satellite transceiver devices
such as Inmarsat D+, Orbcomm, Iridium and the 1ike.

The system of the invention may employ an integral GPS from a
satellite transceiver or interface directly with the vessel’s own
GPS receiver using a interface such as an NMEA 0183 interface.

The terminal 44 is provided with a suitable processor. An example
of a suitable processor is an Intel (Trade Mark) 486 processor
with for example 16MB of Random Access Memory (RAM) embedded on a
PC 104 module.

An example of a satellite transceiver suitable for use in the
system of the present invention is a Panasonic KX-G 7101 Orbcomm
transceiver with integrated GPS receiver.

As indicated previously, the operating system employed and the
software component of the system of the invention can for example
be a Windows (Trade Mark) operating system.
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CLAIMS

1. A meteorological and hydrographical forecast system (35)
comprising a data (38) receiver (44) locatable on a vessel (43)
and a data transmitter (36) for transmitting data selectable by
the data receiver (44) to the data receiver (44) characterised in
that the data (38) is transmissible to the data receiver (44) on
demand from the receiver (44).

2. A meteorological and hydrographical forecast system (35) as
claimed in Claim 1 characterised in that the data (38) is viewable
on a display means (1) at the receiver (44).

3. A meteorological and hydrographical forecast system (35) as
claimed in Claim 2 characterised in that the data transmitter (36)
comprises a data processing means (36) for generating a forecast
on the display means (1).

4, A meteorological and hydrographical forecast system (35) as
claimed in Claim 3 characterised in that the forecast (1)
comprises a vessel coordinates field (13,17,18)

5. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 1 to 4 characterised in that the system
further comprises means for compressing the data (38) prior to
transmission by the transmitter.

6. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 2 to 5 characterised in that the system
(35) further comprises means for decompressing the data prior to
display at the receiver (44).

7. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 3 to 6 characterised in that the data

processing means comprises a server (36).

8. A meteorological and hydrographical forecast system (35) as

PCT/IE99/00085
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claimed in any of Claims 1 to 7 characterised in that the data
transmitter (36) comprises a master transmitter (36) communicable
with the receiver (44).

9. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 1 to 8 characterised in that the data
transmitter (36) comprises a slave transmitter communicable with
the receiver (44).

10. A meteorological and hydrograph1ca1 forecast system (35) as
c1a1med in Claim 8 or Claim 9 characterised in that the master
transmitter (36) is shore based.

11. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 1 to 10 characterised in that the data
receiver (44) is communicable with the data transmitter (36) by a
cellular telephone, radio phone or satellite.

12. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 1 to 11 characterised in that the data
(38) transmitted is selectable from the group comprising air
temperature, pressure, windspeed and direction, wave height, wave
spectra and direction, swell height, swell period and direction
and oceanographic phenomena, positional data, tidal data and
current data.

13. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 1 to 12 characterised in that the system
further comprises updating means for updating the transmitted
data.

14. A meteorological and hydrographical forecast system (35) as
claimed in Claim 13 characterised in that the updating means is
adapted to update the data at intervals of between three and six
hours.
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15. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 1 to 14 characterised in that the system
is adapted to forecast for a period of up to twelve-four hours.

16. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 1 to 15 characterised in that the system
further comprises alarm generating means for automatically
transmitting a warning signal to a vessel (43).

17. A meteorological and hydrographical forecast system (35) as
claimed in Claim 16 characterised in that the alarm generating
means is adapted to activate an audio/visual alarm on a vessel
(43).

18. A meteorological and hydrographical forecast system as
claimed in Claim 16 or Claim 17 characterised in that the alarm
generating means is adapted to effect movement of a vessel (43)
from danger. :

19. A meteorological and hydrographical forecast system as
claimed in any of Claims 1 to 18 characterised in that the data
transmitter (36) is adapted to transmit data over a narrow band
width or at a Tow data rate.

20. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 1 to 19 characterised in that a vessel
(43) position is transmissible by the data receiver (44) to the
data transmitter (36).

21. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 2 to 20 characterised in that the data
receiver (44) and the display means (1) are formed into a
ruggedised computing system.

22. A meteorological and hydrographical forecast system (35) as
claimed in any of Claims 1 to 21 characterised in that the
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forecast comprises a nowcast.

23 A method for transmitting meteorological and hydrographical
data comprising collating the meteorological and hydrographical
data, compressing the data, transmitting the data to a vessel,
decompressing the data and displaying the data 1in a graphical
form.

24. A method for transmitting meteorological and hydrographical
data as claimed in Claim 23 characterised in that the data is
demanded prior to transmission.

o5 A method for transmitting meteorological and hydrographical
data as claimed in Claim 23 or Claim 24 characterised in that the
data is updated at regular intervals.

26. A method for transmitting meteorological and hydrographical
data as claimed in any of Claims 23 to 25 characterised in that
the method further comprises the step of transmitting a vessel
position whilst demanding the data.

27. A method for transmitting meteorological and hydrographical
data as claimed in Claim 26 characterised in that the position is
transmitted from GPS data.

28. A method for transmitting meteorological and hydrographical
data as claimed in any of Claims 23 to 27 characterised in that
the method further comprises displaying coordinates of the vessel,
hydrographical data and meteorological data in a graphical form on
a display.

29. A method for transmitting meteorological and hydrographical
data as claimed in any of Claims 23 to 28 further comprising
transmitting a warning of imminent danger to a vessel.

PCT/IE99/00085
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