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VESSEL PERFORMANCE OPTIMIZATION REPORTING TOOL 

ABSTRACT 

The different embodiments provide an apparatus 

comprising a sensor system 302, a computer system, and a 

satellite transceiver 312. The sensor system 302 is 

configured to generate data about a vessel 102 and an 

environment 100 around the vessel 102. The computer 

system is connected to the sensor system 302. The 

computer system is configured to receive the data from 

the sensor system 302, generate vessel information about 

the data, and send the vessel information to a remote 

location. The satellite transceiver 312 is connected to 

the computer system. The satellite transceiver 312 is 

configured to send the vessel information to and receive 

other information from the remote location.  
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VESSEL PERFORMANCE OPTIMIZATION REPORTING TOOL 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is related to commonly assigned 

and co-pending U.S. Patent Application Serial No.  

12/762,003 filed April 16, 2010, entitled "Remote Sensing 

and Determination of Tactical Ship Readiness".  

[0001a] This application is a divisional application of 

Australian Patent Application No. 2011200119 the 

disclosure of which is hereby incorporated by reference 

in its entirety.  

Technical Field: 

[0002] The present disclosure relates generally to ship 

operations and, in particular, to a method and apparatus 

for detecting and reporting ship operating status and 

performance. Still more particularly, the present 

disclosure provides a method and apparatus for collecting 

and communicating important information about ships and 

the voyage environments during operation at sea.  

Background: 

[0003] Commercial or merchant vessels carry cargo, goods, 

passengers, and/or materials from one port to another.  

Commercial vessels may include, for example, general 

cargo ships, container ships, bulk carriers, tankers, 

ferries and cruise ships, and special-purpose ships. In 

2009, over 50,000 commercial vessels were in operation 

globally. Ship owners may own several or hundreds of 

commercial vessels, comprising a fleet. Individual 

vessels or entire fleets may be operated by the ship 

owners themselves, or chartered by another company, also 

known as the charterer. Agreements between the ship owner 
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and a charterer are known as charter party agreements.  

The agreements specify, among other things, the operating 

status parameters, including fuel efficiency and 

performance that are guaranteed by the ship owner to the 

charterer.  

[0004] Issues may occur while a vessel is at sea that 

affect the vessel's operational status. Operational 

safety, fuel efficiency, speed capacity, expected arrival 

time at port, vessel maintenance needs, and other factors 

can be affected by these issues. These types of issues 

may affect the crew, cargo, and/or the vessel itself, and 

increase transportation costs. Communication between a 

vessel and a remote site, such as a shore-side office, is 

limited when the vessel is at sea due to a lack of 

available communication systems and/or the high cost of 

air time using communication systems that are currently 

available. This limits both the amount and frequency of 

communication between vessels at sea and shore-side 

operations.  

[0005] On many vessels, to control communication cost, 

electronic data is collected onboard the vessel, and then 

transmitted as a single package a few times daily. The 

content of these packages, and the period of their 

transmission, cannot be controlled or initiated by a 

remote site. In many cases, communication is further 

restricted by an officer on the ship. Electronic data is 

received by the vessel in a similar manner. Much of the 

information collected while a vessel is at sea is only 

available to a shore-side office once the vessel reaches 

a port and the information is manually transferred to a 

computer or personnel on shore using a shore-side 

communication system or direct human intervention.  
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[0006] In making a voyage, it is desirable to make the voyage in 

a manner that enhances safety, efficiency, lower fuel 

consumption, and on-time arrival, while reducing emissions such 

as carbon dioxide, a greenhouse gas that may contribute to 

climate change. Ship owners, operators, fleet managers, and port 

authorities desire up-to-date information from their vessels for 

asset management, tracking, and verification of ship operational 

status and arrival times. Information concerning ship position, 

speed, and environmental conditions is also useful for purposes 

of performance validation in charter party arbitration.  

[0007] Some of the information necessary to analyze vessel 

operating performance in a meaningful way is not readily 

available for acquisition and transmission to a remote site 

where resources are available to conduct such analysis. This may 

include navigation and environmental data that is restricted for 

security reasons to the vessel's navigation and operational 

control systems. Some vessels may not be equipped with sensors 

needed to acquire certain critical data.  

[0008] It is desirable to be able to send or receive critical 

information in near real-time from the remote site to or from 

the vessel that contains advice or recommendations concerning 

special events or on procedural or operational changes that 

would improve the operational status of the vessel. It is 

desirable that these transmissions or requests for information 

may be initiated from the remote site or the vessel itself.  

[0009] Therefore, it would be advantageous to have a method and 

apparatus that addresses one or more of the issues discussed 

above, or at least ameliorate one or more disadvantages of 

existing arrangements.  
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SUMMARY 

[0009a] One aspect of the present disclosure provides a system 

comprising a first apparatus, and a remote apparatus including a 

remote server at a remote location distant to the first 

apparatus; the first apparatus arranged to send communication 

to, and receive communication from, the remote server, the first 

apparatus comprising: a sensor system configured to generate 

data about a vessel and an environment around the vessel; a 

computer system connected to the sensor system, wherein the 

computer system is configured to receive the data from the 

sensor system; acquire, integrate, compress, and encode the data 

collected from the sensor system to form a first number of short 

data packets upon determining that a transmission is needed; 

manage transmission of the first number of short data packets to 

the remote apparatus; and determine whether a satellite 

communication system is available for data transmission; and 

responsive to a determination that the satellite communication 

system is not available, monitor for availability of the 

satellite communication system; and further comprising a 

satellite transceiver connected to the computer system, wherein 

the satellite transceiver is configured to transmit the short 

data packets to and receive other information from the remote 

apparatus via the satellite communication system upon the 

computer system determining the satellite communication system 

is available; wherein the remote apparatus comprises: an 

analysis system configured to receive the first number of short 

data packets transmitted via the satellite communication system, 

analyse the data collected from the sensor system of the first 

apparatus according to a number of policies relating to vessel 

operations, determine whether a response is needed, and 

responsive to a determination that the response is needed, and 

in response to the analysis, generate a second number of short 

data packets for transmission back to the first apparatus.  

11919631_1
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[0010] The different embodiments provide an apparatus comprising 

a sensor system, a computer system, and a satellite 

communication system. The sensor system is configured to 

generate data about a vessel and an environment around the 

vessel. The computer system is connected to the sensor system.  

The computer system is configured to receive the data from the 

sensor system, generate vessel information about the data, and 

send the vessel information to a remote location. The satellite 

communication system is connected to the computer system. The 

satellite communication system is configured to send the vessel 

information to and receive other information from the remote 

location.  

[0011] The different embodiments further provide a method for 

vessel communication. Data is collected about an environment 

and a vessel in the environment using a vessel reporting tool.  

The data is encoded to form a first number of short data 

packets. A determination is made as to whether a report is 

needed. In response to a determination that the report is 

needed, the first number of short data packets is transmitted to 

a remote server using a satellite communication system.  

[0012] The different embodiments further provide a method for 

communicating with a vessel. A first number of data packets 

from a vessel is received using a satellite communications 

system. The first number of data packets is decoded to retrieve 

collected data. The collected data is analyzed using a number 

of policies.  

[0013] The different embodiments further provide an apparatus 

comprising a data manager and an analysis system. The data 

manager is configured to receive a 
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first number of short data packets from a computer system 

associated with a vessel using a satellite communication 

system, decode the number of short data packets to 

retrieve data about at least one of the vessel and an 

environment around the vessel, determine whether a 

response is needed, responsive to a determination that 

the response is needed, form a second number of short 

data packets in response to the data retrieved, and 

transmit the second number of short data packets to the 

computer system associated with the vessel using the 

satellite communication system. The analysis system is 

configured to analyze the data retrieved and generate at 

least one of instructions, information, requests, and 

alerts in response to the data retrieved. The data 

manager uses the at least one of instructions, 

information, requests, and alerts generated to form the 

second number of short data packets.  

[0014] The different embodiments further provide a 

computer program product having computer usable program 

code stored on a computer readable storage medium. The 

computer usable program code is executed by a computer to 

receive collected data about an environment and a vessel 

in the environment from a sensor system of a vessel 

reporting tool and encode the data to form a first number 

of short data packets. In response to a determination 

that a report is needed, the computer usable program code 

is executed by a computer to transmit the number of short 

data packets to a remote server using a satellite 

communication system.  

[0015] The features, functions, and aspects can be 

achieved independently in various embodiments of the 

present disclosure or may be combined in yet other 
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embodiments in which further details can be seen with 

reference to the following description and drawings.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The novel features believed characteristic of the 

advantageous embodiments are set forth in the appended 

claims. The advantageous embodiments, however, as well 

as a preferred mode of use, further objectives and 

advantages thereof, will best be understood by reference 

to the following detailed description of an advantageous 

embodiment of the present disclosure when read in 

conjunction with the accompanying drawings, wherein: 

[0017] Figure 1 is an illustration of a reporting 

environment in which an advantageous embodiment may be 

implemented; 

[0018] Figure 2 is an illustration of a data processing 

system in accordance with an embodiment; 

[0019] Figure 3 is an illustration of a vessel reporting 

tool in accordance with an embodiment; 

[0020] Figure 4 is an illustration of a sensor system in 

accordance with an embodiment; 

[0021] Figure 5 is an illustration of a reporting system 

in accordance with an embodiment; 

[0022] Figure 6 is an illustration of an analysis system 

in accordance with an embodiment; and 

[0023] Figure 7 is an illustration of a flowchart 

illustrating a process for vessel reporting in accordance 

with an embodiment; and 
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[0024] Figure 8 is an illustration of a flowchart 

illustrating a process for data analysis in accordance 

with an embodiment.  

DETAILED DESCRIPTION 

[0025] With reference now to the figures and, in 

particular, with reference to Figure 1, an illustration 

of a reporting environment is depicted in which an 

advantageous embodiment may be implemented. Reporting 

environment 100 may be any type of environment in which 

vessels operate.  

[0026] Number of vessels 102 may operate in reporting 

environment 100. Reporting environment 100 includes 

satellite network 101. Satellite network 101 may be, for 

example, without limitation, a low earth orbit satellite 

constellation. A satellite constellation refers to a 

group of satellites working together to orbit the earth 

in a given pattern or configuration. Low earth orbit 

satellites typically maintain a circular orbit around 

160-2000 kilometers (km) above the earth's surface. In 

comparison to geosynchronous systems (GEO), which are 

located at an altitude of 35,800 km above the earth, low 

earth orbiting satellites require less signal strength 

for data transmission, have shorter delays due to their 

relative proximity to the ground, and depending on 

orbital patterns, may offer communication coverage 

excluded by other satellite systems. Examples of a low 

earth orbit satellite constellation may include, without 

limitation, the Iridium* and Globalstar" systems. Iridium 

is a registered trademark of Iridium Satellite LLC.  

[0027] Number of vessels 102 may include, for example, 

without limitation, cargo ships, passenger ships, 
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military ships, leisure craft, sub-surface ships, and/or 

any other suitable vessel. Vessel 104 is an illustrative 

example of one implementation of number of vessels 102.  

[0028] Vessel 104 may include above deck area 106 and 

below deck area 108. Number of vessel reporting tools 

110 may be implemented in above deck area 106, in this 

illustrative example. In one advantageous embodiment, 

number of vessel reporting tools 110 may be implemented 

on a side rail, flying bridge, and/or any other suitable 

portion of above deck area 106.  

[0029] Number of vessel reporting tools 110 is one or 

more tools configured to monitor a vessel and an 

environment around the vessel, collect information about 

the vessel and the environment around the vessel, 

generate reports using the information collected, and 

transmit the reports to remote server 118 during a voyage 

and/or while the vessel is between ports. Number of 

vessel reporting tools 110 is configured to provide bi

directional communication between a vessel and a remote 

server over satellite network 101. The bi-directional 

communication provided by number of vessel reporting 

tools 110 over satellite network 101 may be a short text 

and/or data messaging system, in these illustrative 

examples.  

[0030] Below deck area 108 may include, without 

limitation, computer 112, power 114, and access to vessel 

network 116. Computer 112 is an illustrative example of 

a vessel computer used for data processing and to monitor 

vessel operations and performance. Power 114 may 

include, without limitation, house-supplied alternating 

current (AC) or direct current (DC) electric power, a 

battery, ultra-capacitor, fuel cell, gas powered 

generator, photo cells, and/or any other suitable 
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electrical power connected to the source by hardwire or 

wireless connection. In an illustrative embodiment, 

number of vessel reporting tools 110 may be powered by 

power 114 using cable 119, for example. Cable 119 may 

be, for example, without limitation, a twisted pair high 

signal integrity cable, such as the category 5 cable 

(Cat5), or inductive, optical, or other wireless 

connection.  

[0031] In one advantageous embodiment, vessel network 116 

may be, for example, a local area network (LAN).  

Computer 112 may connect to vessel network 116 via a hard 

connection or a wireless connection. Number of vessel 

reporting tools 110 may optionally connect to vessel 

network 116 as well, for example with an Ethernet 

connection, in some advantageous embodiments.  

[0032] Number of vessel reporting tools 110 communicates 

with remote server 118 over satellite network 101.  

Remote server 118 may be any type of data processing 

system configured to send and receive data over satellite 

network 101. Remote server 118 may include programs for 

vessel voyage planning, in one advantageous embodiment.  

Remote server 118 may be a mobile command station onboard 

another vessel or platform, in one illustrative example.  

In another illustrative example, remote server 118 may be 

connected to a land-based satellite station via at least 

one of wireless, cabled, or internet connections.  

[0033] In an advantageous embodiment, reporting 

environment 100 also includes satellite transceiver 120 

and satellite antenna 122. Satellite transceiver 120 may 

receive data from number of vessel reporting tools 110 

over satellite network 101 using satellite antenna 122.  

Satellite transceiver 120 may transmit data received to 

remote server 118 in this illustrative example.  
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Satellite transceiver 120 may be powered by power supply 

126 via power conditioner 124. Power conditioner 124 is 

a device to configure and/or improve the quality of the 

power delivered to satellite receiver 120. Power supply 

126 may include, for example, without limitation, house

supplied alternating current (AC) or direct current (DC) 

electric power, a battery, ultra-capacitor, fuel cell, 

gas powered generator, photo cells, and/or any other 

suitable electrical power connected to the source by 

hardwire or wireless connection.  

[0034] Remote server 118 may also include analysis system 

128. Analysis system 128 receives data transmitted by 

number of vessel reporting tools 110, analyzes the data, 

and generates data in response for transmission to number 

of vessel reporting tools 110. In an illustrative 

example, analysis system 128 may generate advisory 

actions for number of vessels 102 that may be transmitted 

by remote server 118 to number of vessel reporting tools 

110 during a voyage. This may allow a vessel to improve 

its operating safety and efficiency during a single 

passage, for example.  

[0035] In another illustrative example, a vessel owner, 

operator, and/or fleet manager may use data received at 

remote server 118 from number of vessel reporting tools 

110 during a voyage in asset management and validation 

operations. Remote server 118 collects relevant 

performance and environmental data transmitted by number 

of vessel reporting tools 110 in a near-real time 

operating environment as number of vessels 102 is between 

ports, and returns alerts and recommendations with regard 

to situational awareness for number of vessels 102, such 

as extreme weather conditions or piracy activity for 

example. In addition, users onboard number of vessels 102 
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can initiate transmission of reports, requests, or alerts 

to remote server 118 in the case of special events that 

may occur between the normally scheduled communications, 

for example.  

[0036] The illustration of reporting environment 100 in 

Figure 1 is not meant to imply physical or architectural 

limitations to the manner in which different advantageous 

embodiments may be implemented. Other components in 

addition and/or in place of the ones illustrated may be 

used. Some components may be unnecessary in some 

advantageous embodiments. Also, the blocks are presented 

to illustrate some functional components. One or more of 

these blocks may be combined and/or divided into 

different blocks when implemented in different 

advantageous embodiments.  

[0037] In some advantageous embodiments, number of vessel 

reporting tools 110 may be equipped with internal or 

above-deck power supplies or sources that reduce or 

eliminate the need for cable 119 to supply power from 

power 114, for example. In other advantageous 

embodiments, number of vessel reporting tools 110 may 

also transmit data over satellite network 101 while a 

vessel is at a port, in addition to while the vessel is 

between ports.  

[0038] With reference now to Figure 2, a block diagram of 

a data processing system is depicted in accordance with 

an advantageous embodiment. Data processing system 200 is 

an example of a computer, such as computer 112 remote 

server 118 in Figure 1, and/or reporting system 310 in 

Figure 3, in which computer usable program code or 

instructions implementing the processes may be located 

for the advantageous embodiments.  
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[0039] In this illustrative example, data processing 

system 200 includes communications fabric 202, which 

provides communications between processor unit 204, 

memory 206, persistent storage 208, communications unit 

210, input/output (I/0) unit 212, and display 214.  

[0040] Processor unit 204 serves to execute instructions 

for software that may be loaded into memory 206.  

Processor unit 204 may be a set of one or more processors 

or may be a multi-processor core, depending on the 

particular implementation. A "number of items" as used 

herein with reference to an item means one or more items.  

Further, processor unit 204 may be implemented using one 

or more heterogeneous processor systems in which a main 

processor is present with secondary processors on a 

single chip. As another illustrative example, processor 

unit 204 may be a symmetric multi-processor system 

containing multiple processors of the same type.  

[0041] Memory 206 and persistent storage 208 are examples 

of storage devices 216. A storage device is any piece of 

hardware that is capable of storing information, such as, 

for example without limitation, data, program code in 

functional form, and/or other suitable information either 

on a temporary basis and/or a permanent basis. Memory 

206, in these examples, may be, for example, a random 

access memory or any other suitable volatile or non

volatile storage device. Persistent storage 208 may take 

various forms depending on the particular implementation.  

For example, persistent storage 208 may contain one or 

more components or devices. For example, persistent 

storage 208 may be a hard drive, a flash memory, a 

rewritable optical disk, a rewritable magnetic tape, or 

some combination of the above. The media used by 

persistent storage 208 also may be removable. For 

10306614_1 IRN: 981797D1



13 

example, a removable hard drive may be used for 

persistent storage 208.  

[0042] Communications unit 210, in these examples, 

provides for communications with other data processing 

systems or devices. In these examples, communications 

unit 210 is a network interface card. Communications 

unit 210 may provide communications through the use of 

either or both physical and wireless communications 

links.  

[0043] Input/output unit 212 allows for input and output 

of data with other devices that may be connected to data 

processing system 200. For example, input/output unit 

212 may provide a connection for user input through a 

keyboard, a mouse, and/or some other suitable input 

device. Further, input/output unit 212 may send output 

to a printer. Display 214 provides a mechanism to 

display information to a user.  

[0044] Instructions for the operating system, 

applications and/or programs may be located in storage 

devices 216, which are in communication with processor 

unit 204 through communications fabric 202. In these 

illustrative examples, the instructions are in a 

functional form on persistent storage 208. These 

instructions may be loaded into memory 206 for execution 

by processor unit 204. The processes of the different 

embodiments may be performed by processor unit 204 using 

computer implemented instructions, which may be located 

in a memory, such as memory 206.  

[0045] These instructions are referred to as program 

code, computer usable program code, or computer readable 

program code that may be read and executed by a processor 

in processor unit 204. The program code in the different 

embodiments may be embodied on different physical or 
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tangible computer readable media, such as memory 206 or 

persistent storage 208.  

[0046] Program code 218 is located in a functional form 

on computer readable media 220 that is selectively 

removable and may be loaded onto or transferred to data 

processing system 200 for execution by processor unit 

204. Program code 218 and computer readable media 220 

form computer program product 222 in these examples. In 

one example, computer readable media 220 may be computer 

readable storage media 224 or computer readable signal 

media 226. Computer readable storage media 224 may 

include, for example, an optical or magnetic disc that is 

inserted or placed into a drive or other device that is 

part of persistent storage 208 for transfer onto a 

storage device, such as a hard drive that is part of 

persistent storage 208. Computer readable storage media 

224 also may take the form of a persistent storage, such 

as a hard drive, a thumb drive, or a flash memory that is 

connected to data processing system 200. In some 

instances, computer readable storage media 224 may not be 

removable from data processing system 200. In these 

illustrative examples, computer readable storage media 

224 is a non-transitory computer readable storage medium.  

[0047] Alternatively, program code 218 may be transferred 

to data processing system 200 from computer readable 

media 220 using computer readable signal media 226.  

Computer readable signal media 226 may be, for example, a 

propagated data signal containing program code 218. For 

example computer readable signal media 226 may be an 

electro-magnetic signal, an optical signal, and/or any 

other suitable type of signal. These signals may be 

transmitted over communications links, such as wireless 

communications links, optical fiber cable, coaxial cable, 

a wire, and/or any other suitable type of communications 
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link. In other words, the communications link and/or the 

connection may be physical or wireless in the 

illustrative examples.  

[0048] In some illustrative embodiments, program code 218 

may be downloaded over a network to persistent storage 

208 from another device or data processing system through 

computer readable signal media 226 for use within data 

processing system 200. For instance, program code stored 

in a computer readable storage medium in a server data 

processing system may be downloaded over a network from 

the server to data processing system 200. The data 

processing system providing program code 218 may be a 

server computer, a client computer, or some other device 

capable of storing and transmitting program code 218.  

[0049] The different components illustrated for data 

processing system 200 are not meant to provide 

architectural limitations to the manner in which 

different embodiments may be implemented. The different 

illustrative embodiments may be implemented in a data 

processing system including components in addition to or 

in place of those illustrated for data processing system 

200. Other components shown in Figure 2 can be varied 

from the illustrative examples shown. The different 

embodiments may be implemented using any hardware device 

or system capable of executing program code. As one 

example, the data processing system may include organic 

components integrated with inorganic components and/or 

may be comprised entirely of organic components excluding 

a human being. For example, a storage device may be 

comprised of an organic semiconductor.  

[0050] As another example, a storage device in data 

processing system 200 is any hardware apparatus that may 

store data. Memory 206, persistent storage 208 and 
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computer readable media 220 are examples of storage 

devices in a tangible form.  

[0051] In another example, a bus system may be used to 

implement communications fabric 202 and may be comprised 

of one or more buses, such as a system bus or an 

input/output bus. Of course, the bus system may be 

implemented using any suitable type of architecture that 

provides for a transfer of data between different 

components or devices attached to the bus system.  

Additionally, a communications unit may include one or 

more devices used to transmit and receive data, such as a 

modem or a network adapter. Further, a memory may be, 

for example, memory 206 or a cache such as found in an 

interface and memory controller hub that may be present 

in communications fabric 202.  

[0052] As used herein, the phrase "at least one of", when 

used with a list of items, means that different 

combinations of one or more of the items may be used and 

only one of each item in the list may be needed. For 

example, "at least one of item A, item B, and item C" may 

include, for example, without limitation, item A or item 

A and item B. This example also may include item A, item 

B, and item C or item B and item C.  

[0053] As used herein, when a first component is 

connected to a second component, the first component may 

be connected to the second component without any 

additional components. The first component also may be 

connected to the second component by one or more other 

components. For example, one electronic device may be 

connected to another electronic device without any 

additional electronic devices between the first 

electronic device and the second electronic device. In 

some cases, another electronic device may be present 
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between the two electronic devices connected to each 

other.  

[0054] The different advantageous embodiments recognize 

and take into account that current vessel reporting 

systems are poorly equipped to send and receive 

information to and from shore-based stations in near-real 

time. Typically, vessel performance data is collected 

and stored in a database onboard the vessel's computer.  

Often, this stored performance data is provided shore

side only by periodic, costly, extended-duration data 

transmission. More commonly, this stored performance 

data is provided shore-side by manually copying the data 

onto a removable storage device when the vessel comes 

into port. As a result, current reporting systems 

encounter significant delay in data transmission from 

vessel to shore.  

[0055] The different advantageous embodiments further 

recognize and take into account that current methods for 

vessel management and monitoring rely on performance data 

for many things, including updating operational status of 

a vessel and managing fleets. Interaction with the crew 

of a vessel is often required to obtain detailed 

performance data shore-side and efficiently manage a 

vessel or fleet of vessels.  

[0056] Thus, the different advantageous embodiments 

provide an apparatus comprising a sensor system, a 

computer system, and a satellite communication system.  

The sensor system is configured to generate data about a 

vessel and an environment around the vessel. The 

computer system is connected to the sensor system. The 

computer system is configured to receive the data from 

the sensor system, generate vessel information about the 

data, and send the vessel information to a remote 
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location. The satellite communication system is connected 

to the computer system. The satellite communication 

system is configured to send the vessel information to 

and receive other information from the remote location.  

[0057] The different advantageous embodiments further 

provide a method for vessel communication. Data is 

collected about an environment and a vessel in the 

environment using a vessel reporting tool. The data is 

encoded to form a first number of short data packets. A 

determination is made as to whether a report is needed.  

In response to a determination that the report is needed, 

the first number of short data packets is transmitted to 

a remote server using a satellite communication system.  

[0058] The different advantageous embodiments further 

provide a method for communicating with a vessel. A 

first number of data packets from a vessel is received 

using a satellite communications system. The first 

number of data packets is decoded to retrieve collected 

data. The collected data is analyzed using a number of 

policies.  

[0059] The different advantageous embodiments further 

provide an apparatus comprising a data manager and an 

analysis system. The data manager is configured to 

receive a first number of short data packets from a 

computer system associated with a vessel using a 

satellite communication system, decode the number of 

short data packets to retrieve data about at least one of 

the vessel and an environment around the vessel, 

determine whether a response is needed, responsive to a 

determination that a response is needed, form a second 

number of short data packets in response to the data 

retrieved, and transmit the second number of short data 

packets to the computer system associated with the vessel 
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using the satellite communication system. The analysis 

system is configured to analyze the data retrieved and 

generate at least one of instructions, information, 

requests, and alerts in response to the data retrieved.  

The data manager uses the at least one of instructions, 

information, requests, and alerts generated to form the 

second number of short data packets.  

[0060] The different advantageous embodiments further 

provide a computer program product having computer usable 

program code stored on a computer readable storage 

medium. The computer usable program code is executed by 

a computer to receive collected data about an environment 

and a vessel in the environment from a sensor system of a 

vessel reporting tool and encode the data to form a first 

number of short data packets. In response to a 

determination that a report is needed, the computer 

usable program code is executed by a computer to transmit 

the number of short data packets to a remote server using 

a satellite communication system.  

[0061] With reference now to Figure 3, an illustration of 

a vessel reporting tool is depicted in accordance with an 

advantageous embodiment. Vessel reporting tool 300 is an 

illustrative example of one implementation of a vessel 

reporting tool from number of vessel reporting tools 110 

in Figure 1.  

[0062] Vessel reporting tool 300 may include sensor 

system 302, satellite antenna 304, automatic 

identification system (AIS) antenna 306, weatherproof 

enclosure 308, reporting system 310, satellite 

transceiver 312, automatic identification system (AIS) 

receiver 314, and power conditioner 316. Sensor system 

302, satellite antenna 304, and automatic identification 

system (AIS) antenna 306 may be implemented outside 
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weatherproof enclosure 308. Reporting system 310, 

satellite transceiver 312, automatic identification 

system (AIS) receiver 314, and power conditioner 316 may 

be implemented within weatherproof enclosure 308. Power 

318 may be an illustrative example of one implementation 

of power 114 in below deck area 108 of Figure 1. Power 

318 may provide power to one or more components of vessel 

reporting tool 300 through power conditioner 316. Power 

conditioner 316 is a device to configure and/or improve 

the quality of the power delivered to vessel reporting 

tool 300.  

[0063] Sensor system 302 includes a number of sensors to 

detect information on vessel position, environmental 

conditions, vessel motion, and other suitable 

information. Satellite transceiver 312 and satellite 

antenna 304 are configured to receive and transmit 

information from a satellite network, such as satellite 

network 101 in Figure 1, for example. Satellite receiver 

312 transmits information received over the satellite 

network to reporting system 310.  

[0064] Automatic identification system (AIS) receiver 314 

uses very high frequency (VHF) radio and global 

positioning satellite (GPS) technology to receive 

broadcasts from nearby vessels via automatic 

identification system (AIS) antenna 306. Vessel 

broadcasts may include, for example, vessel location, 

vessel speed, vessel course, vessel type, and other 

elements of critical safety data. Automatic 

identification system (AIS) receiver 314 sends 

information received to reporting system 310.  

[0065] Reporting system 310 may be implemented using a 

data processing system, such as data processing system 

200 in Figure 2. Reporting system 310 includes data 
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manager 320. Reporting system 310 receives sensor data 

from sensor system 302. Reporting system 310 may also 

receive AIS data from automatic identification system 

(AIS) receiver 314. Data manager 320 integrates, 

compresses, and encodes the data received from sensor 

system 302 and/or automatic identification system (AIS) 

receiver 314 to form number of data packets 322. Number 

of data packets 322 may be, for example, without 

limitation, short data packets configured for 

transmission in short data bursts.  

[0066] As used herein, short data packets are data 

messages that can be sent and received in short bursts 

lasting between under a second to less than one minute.  

Examples of short data packet services may include, 

without limitation, Iridium Satellite's Short Burst Data 

service (SBD), or Short Message Service (SMS) text 

messaging services offered by many cellular telephone 

providers. In the illustrative example of Iridium 

Satellite's SBD service, data messages are less than 2 

kilobytes, or 16 kilobits, in length. SBD messages may be 

sent at data transfer rates of 125-300 bytes per second, 

1000-2400 bits per second. In the illustrative example 

of SMS, messages up to 160 text characters in length, 

totaling a maximum of 1120 bits, can be sent from one 

mobile transceiver to another.  

[0067] Number of data packets 322 may be transmitted by 

satellite transceiver 312 over a satellite network to 

remote servers, such as remote server 118 in Figure 1, 

for example.  

[0068] The illustration of vessel reporting tool 300 in 

Figure 3 is not meant to imply physical or architectural 

limitations to the manner in which different advantageous 

embodiments may be implemented. Other components in 
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addition and/or in place of the ones illustrated may be 

used. Some components may be unnecessary in some 

advantageous embodiments. Also, the blocks are presented 

to illustrate some functional components. One or more of 

these blocks may be combined and/or divided into 

different blocks when implemented in different 

advantageous embodiments.  

[0069] With reference now to Figure 4, an illustration of 

a sensor system is depicted in accordance with an 

advantageous embodiment. Sensor system 400 is an 

illustrative example of one implementation of sensor 

system 302 of vessel reporting tool 300 in Figure 3.  

[0070] Sensor system 400 may include number of 

positioning sensors 402, number of environmental sensors 

404, number of motion sensors 406, and other sensors 408.  

Number of positioning sensors 402 may detect information 

about the position, heading, and speed of the vessel 

associated with sensor system 400. Number of 

environmental sensors 404 may detect environmental 

conditions associated with an environment around the 

vessel. Number of motion sensors 406 may detect the 

speed, orientation, and accelerations of the vessel 

associated with sensor system 400.  

[0071] Number of positioning sensors 402 may include, for 

example, without limitation, global positioning system 

410 and compass 412. Global positioning system 410 may 

be any type of radio frequency triangulation scheme based 

on signal strength and/or time of flight. Examples 

include, without limitation, the Global Positioning 

System, Glonass, and Galileo. Position is typically 

reported as latitude and longitude with an error that 

depends on factors, such as ionospheric conditions, 

satellite constellation, and signal attenuation from 

10306614_1 IRN: 981797D1



23 

obstacles. Compass 412 is a device used to determine 

direction relative to the Earth's magnetic poles.  

[0072] Number of environmental sensors 404 may include, 

for example, without limitation, anemometer 414, wind 

vane 416, thermometer 418, hygrometer 420, manometer 422, 

and pressure gauge 424. Anemometer 414 is a device for 

measuring wind speed. Wind vane 416 is a device for 

measuring the direction of wind. Thermometer 418 is a 

device that measures temperature or temperature gradient.  

Hygrometer 420 is an instrument that measures relative 

humidity. Manometer 422 is an instrument that measures 

pressure, usually pressures near to atmospheric.  

Pressure gauge 424 may be another instrument used to 

measure pressure.  

[0073] In one advantageous embodiment, number of 

environmental sensors 404 may be an integrated weather 

station sensor, such as the Airmar" PB200, for example.  

Airmar is a registered trademark of the Airmar Technology 

Corporation.  

[0074] Number of motion sensors 406 may include, for 

example, without limitation, accelerometer 426, gyroscope 

428, inclinometer 430, number of cameras 432, and radar 

detector 434. Accelerometer 426 measures the 

acceleration it experiences relative to freefall.  

Accelerometer 426 may be configured to measure the 

acceleration of the vessel associated with sensor system 

400, for example. Gyroscope 428 measures rotation.  

Gyroscope 428 may be configured to measure the rotation 

angle and acceleration of the vessel associated with 

sensor system 400, for example. Inclinometer 430 is an 

instrument that measures angles of tilt, elevation, or 

inclination of an object with respect to gravity.  

Inclinometer 430 may be configured to measure the 
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inclination or tilt of the vessel associated with sensor 

system 400, for example.  

[0075] Number of cameras 432 may include, for example, 

without limitation, a color camera, a black and white 

camera, a digital camera, an infrared camera, and/or any 

other suitable camera. Number of cameras 432 may be 

configured to monitor an environment around the vessel 

associated with sensor system 400. In an illustrative 

example, number of cameras 432 may visually detect motion 

of other vessels in the environment. Radar detector 434 

may detect electromagnetic emissions from a radar on 

another vessel in the environment, for example.  

[0076] Other sensors 408 may include, for example, 

without limitation, engine performance instrumentation, 

engine status instrumentation, fuel flow and/or fuel 

temperature monitors, sea surface temperature gauge, 

through-water velocity instrumentation, local and/or wave 

radar instrumentation, depth or echo sounder, single 

strain sensors, multiple strain sensors, audio 

microphones, intrusion and/or proximity detectors, and/or 

any other suitable sensor for collecting data about a 

vessel's performance, operations, crew, and the 

environment around the vessel.  

[0077] The illustration of sensor system 400 in Figure 4 

is not meant to imply physical or architectural 

limitations to the manner in which different advantageous 

embodiments may be implemented. Other components in 

addition and/or in place of the ones illustrated may be 

used. Some components may be unnecessary in some 

advantageous embodiments. Also, the blocks are presented 

to illustrate some functional components. One or more of 

these blocks may be combined and/or divided into 
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different blocks when implemented in different 

advantageous embodiments.  

[0078] With reference now to Figure 5, an illustration of 

a reporting system is depicted in accordance with an 

advantageous embodiment. Reporting system 500 is an 

illustrative example of one implementation of reporting 

system 310 of vessel reporting tool 300 in Figure 3.  

[0079] Reporting system 500 is a software process 

executing on a computer, such as data processing system 

200 in Figure 2. Reporting system 500 includes data 

manager 502, communications manager 504, and database 

506. Data manager 502 is an illustrative example of data 

manager 320 in Figure 3. Data manager 502 receives data 

508 from sensor system 302 and/or automatic 

identification system (AIS) receiver 314 in Figure 3.  

Data manager 502 integrates, compresses, and encodes data 

508 to form number of data packets 510. Data manager 502 

may use any type of encoding scheme, such as, for 

example, without limitation, lossless data compression, 

lossy data compression, and/or any other suitable 

encoding scheme. Number of data packets 510 may be short 

burst data messages, in an advantageous embodiment.  

[0080] Number of data packets 510 may include information 

such as, for example, without limitation, shipboard 

conditions, encryption information for uploading or 

downloading large files at the next opportunity with 

suitable connection, emergency SOS calls, personal 

messages from crew members, reports of extreme weather in 

a local environment, reports of suspicious activity by 

other vessels in the environment, crew-adjusted routing 

information, and/or any other suitable information for 

transmission during a voyage. Shipboard conditions may 

include, for example, without limitation, motions, 
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accelerations, engine performance, fuel flow, carbon 

dioxide (C02) emissions, local environmental conditions, 

and/or any other suitable condition.  

[0081] Number of data packets 510 may then be transmitted 

over a satellite network using a satellite transceiver, 

such as satellite transceiver 312 in Figure 3.  

Communications manager 504 is configured to direct number 

of data packets 510 to the satellite transceiver for 

transmission. Communications manager 504 may operate to 

send number of data packets 510 to the satellite 

transceiver based on a number of factors. The number of 

factors may include, for example, without limitation, a 

reporting schedule, a remote request for a report, a 

local request for a report, an event that triggers an 

automated report generation and transmission action, 

satellite availability, and/or any other suitable factor.  

[0082] Reporting schedule 518 in database 506 may be an 

example of a stored, predetermined reporting schedule.  

Reporting schedule 518 may be a programmable schedule 

that automatically initiates reports at given time 

intervals, for example. Reporting schedule 518 may be 

modified locally by a user on-board the vessel, in one 

example. Reporting schedule 518 may also be modified 

remotely through data transmission received by the vessel 

reporting tool from a remote server, such as remote 

server 118 in Figure 1, for example.  

[0083] An event that triggers an automated report 

generation and transmission action may include, for 

example, without limitation, data exceeding a preset 

threshold, such as a data storage threshold. In another 

illustrative example, reporting system 500 may be 

preconfigured to trigger an automated report based on 

detection of certain types of information. In one 
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example, detection of a vessel in the environment that is 

transmitting inconsistent identification information may 

trigger an automated report and transmission by reporting 

system 500 to a remote server, in order to determine if 

piracy alerts should be generated and transmitted back to 

reporting system 500, for example.  

[0084] Data manager 502 also receives number of data 

packets 512 from the satellite transceiver over the 

satellite network. Number of data packets 512 may be, 

for example, compressed and encoded data from a remote 

server, such as remote server 118 in Figure 1. Data 

manager 502 may decode number of data packets 512 to 

retrieve the data received over the satellite network.  

The data may include, for example, without limitation, 

request 516, information 522, instructions 520, packet 

514, and/or any other suitable data. Request 516 may be 

a request from a remote server for an unscheduled vessel 

report, for example. In another example, request 516 

may be a request from a user on-board the vessel for a 

report to be generated and transmitted to a remote 

server. Information 522 may be data pertinent to the 

vessel and/or crew that data manager 502 may transmit to 

the vessel computer, for example. In another 

illustrative example, information 522 may be an updated 

reporting schedule to store in database 506.  

Instructions 520 may be instructions for adjustments to 

one or more components of the sensor system associated 

with reporting system 500, such as sensor system 400 in 

Figure 4.  

[0085] Communications manager 504 is also configured to 

maintain the integrity of satellite communication over 

the satellite network. Communications manager 504 

monitors for available satellites in satellite network 
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101 of Figure 1. When a satellite in the network is 

available, communications manager 504 may initiate a 

transmission of number of data packets 510, for example.  

If a connection with the satellite identified as 

available is broken before the transmission is complete, 

communications manager 504 monitors for the next 

available satellite, and reinitiates communication when 

the next available satellite is identified.  

Communication manager 504 may also monitor communications 

using checksums and other known methods for accuracy and 

completion of data transmissions.  

[0086] The illustration of reporting system 500 in Figure 

5 is not meant to imply physical or architectural 

limitations to the manner in which different advantageous 

embodiments may be implemented. Other components in 

addition and/or in place of the ones illustrated may be 

used. Some components may be unnecessary in some 

advantageous embodiments. Also, the blocks are presented 

to illustrate some functional components. One or more of 

these blocks may be combined and/or divided into 

different blocks when implemented in different 

advantageous embodiments.  

[0087] With reference now to Figure 6, an illustration of 

an analysis system is depicted in accordance with an 

advantageous embodiment. Analysis system 600 is an 

illustrative example of one implementation of analysis 

system 128 of remote server 118 in Figure 1.  

[0088] Analysis system 600 includes data manager 602, 

communications manager 604, database 606, and analysis 

process 608. Data manager 602 receives number of data 

packets 610 via satellite transceiver 601 over a 

satellite network, such as satellite network 101 in 

Figure 1. Data manager 602 receives number of data 
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packets 610 from vessel reporting tools, such as number 

of vessel reporting tools 110 in Figure 1 and/or vessel 

reporting tool 300 in Figure 3. Data manager 602 decodes 

number of data packets 610 to retrieve collected data 

612. Collected data 612 may be data compressed and 

transmitted over the satellite network by the vessel 

reporting tools, for example. Collected data 612 may 

include vessel data, environmental data, crew data, 

and/or any other suitable data collected by a vessel 

reporting tool. Number of data packets 610 may be, for 

example, compressed and encoded data from a reporting 

system of a vessel reporting tool, such as reporting 

system 500 in Figure 5.  

[0089] Data manager 602 may store collected data 612 in 

database 606 as past collected data 614, in one 

advantageous embodiment. Data manager 602 may also 

transfer collected data 612 to analysis process 608.  

Analysis process 608 may analyze collected data 612 using 

number of policies 616. Number of policies 616 may be a 

number of stored policies for vessel operation, for 

example. A policy is a set of parameters, in these 

examples. A policy may be, for example, without 

limitation, on time arrival, fuel efficiency during a 

voyage, following a prescribed route, safe operating 

standards, aircraft landing parameters, launch operations 

parameters, re-fueling at sea parameters, boarding a 

vessel at sea parameters, parameters for navigating in 

close proximity to a number of other vessels and/or 

objects,_and/or any other suitable policy.  

[0090] Analysis process 608 may analyze collected data 

612 using number of policies 616 to determine if a vessel 

is operating in a manner to meet one or more policies, 

for example. In these examples, analysis process 608 may 
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generate data 618 in response to the analysis of 

collected data 612. Data 618 may be, without limitation, 

information for a vessel, information for a crew, 

instructions for a vessel, crew, voyage, or route, 

advisory actions, weather information, alerts, request 

for additional collected data from a vessel reporting 

tool, and/or any other suitable type of data.  

[0091] Data manager 602 receives data 618 from analysis 

process 608. Data manager 602 compresses and encodes 

data 618 to form number of data packets 620. Number of 

data packets 620 may include, for example, without 

limitation, instructions 622, information 624, request 

626, alert 628, and/or any other suitable data.  

Instructions 622 may be, for example, without limitation, 

instructions to update a voyage route, instructions to 

alter a vessel operating parameter, instructions to 

adjust a number of vessel reporting tool parameters, 

and/or any other suitable instructions. For example, 

vessel operating parameters may include, without 

limitation, speed.  

[0092] Information 624 may be data pertinent to the 

vessel, crew, and/or vessel computers, for example.  

Information 624 may include data such as, for example, 

without limitation, weather information for an 

environment around the vessel, weather information for a 

projected environment on a vessel route, software

enabling licensing information for certain software 

functionality of a vessel computer, personal short 

messages directed to crew members, and/or any other 

suitable data. In another illustrative example, 

information 624 may be an updated reporting schedule to 

store in database 506 of reporting system 500 in Figure 

5.  
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[0093] Request 626 may be a request for additional 

collected data from a number of vessel reporting tools, 

such as number of vessel reporting tools 110 in Figure 1, 

for example. Alert 628 may be information associated 

with safety and/or efficiency of a vessel, environment, 

route, operating parameter, and/or any other suitable 

factor. Alert 628 may include information such as, for 

example, without limitation, emergency weather reports, 

routing advisory information, notices that a large file 

is waiting to be downloaded the next time the vessel has 

access to a broadband connection, alerts of extreme 

weather conditions, such as storms, typhoons, hurricanes, 

rogue waves, piracy activity, and/or any other suitable 

information. In an illustrative example, alert 628 may 

be generated by analysis system 600 in response to 

information from number of data packets 610 indicating a 

possible piracy concern in an environment around a 

vessel. In this illustrative example, alert 628 may be 

transmitted by analysis system 600 over satellite 

transceiver 601 to a number of vessel reporting tools 

associated with vessels in or around the environment 

reported.  

[0094] Data manager 602 may use any type of encoding 

scheme to form number of data packets 620, such as, for 

example, without limitation, lossless data compression, 

lossy data compression, and/or any other suitable 

encoding scheme. Number of data packets 620 may be short 

burst data messages, in an advantageous embodiment.  

[0095] Communications manager 604 is configured to direct 

number of data packets 620 to satellite transceiver 601 

for transmission. Communications manager 604 is also 

configured to maintain the integrity of satellite 

communication over the satellite network.  
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[0096] The illustration of analysis system 600 in Figure 

6 is not meant to imply physical or architectural 

limitations to the manner in which different advantageous 

embodiments may be implemented. Other components in 

addition and/or in place of the ones illustrated may be 

used. Some components may be unnecessary in some 

advantageous embodiments. Also, the blocks are presented 

to illustrate some functional components. One or more of 

these blocks may be combined and/or divided into 

different blocks when implemented in different 

advantageous embodiments.  

[0097] With reference now to Figure 7, an illustration of 

a flowchart illustrating a process for vessel reporting 

is depicted in accordance with an advantageous 

embodiment. The process in Figure 7 may be implemented 

by a component such as vessel reporting tool 300 in 

Figure 3.  

[0098] The process begins by collecting data about an 

environment and a vessel in the environment (operation 

702). The vessel may be vessel 104 in Figure 1, for 

example. The vessel may be between ports, in this 

illustrative example.  

[0099] The process determines whether a report is needed 

(operation 704). The process may determine whether a 

report is needed using a reporting schedule stored in a 

database, such as reporting schedule 518 in Figure 5, in 

one illustrative example. In this example, the reporting 

schedule may be a programmable schedule that 

automatically initiates reports at given time intervals.  

In another illustrative example, the process may receive 

a request for a report from a remote site, such as remote 

server 118 in Figure 1. In yet another illustrative 

example, the process may receive a local request for an 
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unscheduled report or receive a modified reporting 

schedule, for example. In this example, the local 

request may be initiated by a user on-board the vessel.  

In still another illustrative example, the process may 

receive an unscheduled, automated alert triggered by an 

event that requires a report, such as data exceeding a 

preset threshold or a detector switch, for example. The 

preset threshold may be a data storage threshold, for 

example, that triggers data transmission through a report 

to a remote server for data storage at the remote server.  

[00100] If a determination is made that the report is 

not needed, the process returns to operation 702. If a 

determination is made that the report is needed, the 

process integrates, compresses, and encodes the data 

collected to form a number of data packets (operation 

706). The process then determines whether a satellite is 

available (operation 708) for transmission of the data 

packets. The process may use a communications manager, 

such as communications manager 504 in Figure 5, to 

determine whether a satellite in satellite network 101 of 

Figure 1 is available for transmission of data.  

[00101] If a determination is made that a satellite is 

not available, the process monitors for satellite 

availability (operation 710), returning to operation 708 

when an available satellite is detected. If a 

determination is made that a satellite is available, the 

process transmits the number of data packets to a remote 

server using a satellite network (operation 712), with 

the process terminating thereafter.  

[00102] The number of data packets may be transferred 

all together, or in portions as the satellite 

availability allows. For example, if a portion of the 

number of data packets is transmitted when a satellite 
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becomes available, but the transmission is interrupted 

when the satellite is no longer available, the process 

may identify the portion of the number of data packets 

that have not been transmitted and transmit the remaining 

portion when the next available satellite is detected.  

The network may be a satellite network, such as satellite 

network 101 in Figure 1.  

[00103] With reference now to Figure 8, an illustration 

of a flowchart illustrating a process for data analysis 

is depicted in accordance with an advantageous 

embodiment. The process in Figure 8 may be implemented 

by a component such as analysis system 128 in Figure 1 

and/or analysis system 600 in Figure 6.  

[00104] The process begins by receiving a first number 

of data packets from a number of vessel reporting tools 

(operation 802). The first number of data packets may 

be, for example, number of data packets 610 in Figure 6 

and/or number of data packets 510 in Figure 5. The 

process decodes the first number of data packets to 

retrieve collected data (operation 804). The collected 

data may be data collected by a number of vessel 

reporting tools during a voyage or between ports, for 

example. The collected data may be data collected using 

a sensor system, such as data 508 in Figure 5.  

[00105] The process analyzes the collected data using a 

number of policies (operation 806). The number of 

policies may be one or more sets of rules relating to 

vessel operations, for example. The process determines 

whether a data transmission to a number of vessels is 

needed (operation 808). A data transmission may be 

needed in order to update a reporting schedule, provide 

weather information, provide updated route information, 

alert a vessel and/or crew to environmental conditions, 
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request additional collected data, and/or any other 

suitable reason.  

[00106] If a determination is made that no data 

transmission is needed, the process terminates. If a 

determination is made that the data transmission to the 

number of vessels is needed, the process generates data 

in response to the analysis of the collected data 

(operation 810). The data generated in response may be, 

without limitation, information to correct an operating 

parameter of a vessel, information to alert a vessel or 

crew to environmental factors relevant to a vessel route 

or position, a request for additional collected data 

needed to determine whether a number of policies are met, 

and/or any other suitable data.  

[00107] The process compresses and encodes the data to 

form a second number of data packets (operation 812).  

The process then transmits the second number of data 

packets to the number of vessel reporting tools 

(operation 814), with the process terminating thereafter.  

[00108] The flowcharts and block diagrams in the 

different depicted embodiments illustrate the 

architecture, functionality, and operation of some 

possible implementations of apparatus, methods and 

computer program products. In this regard, each block in 

the flowchart or block diagrams may represent a module, 

segment, or portion of computer usable or readable 

program code, which comprises one or more executable 

instructions for implementing the specified function or 

functions. In some alternative implementations, the 

function or functions noted in the block may occur out of 

the order noted in the figures. For example, in some 

cases, two blocks shown in succession may be executed 

substantially concurrently, or the blocks may sometimes 
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be executed in the reverse order, depending upon the 

functionality involved.  

[00109] The different advantageous embodiments can take 

the form of an entirely hardware embodiment, an entirely 

software embodiment, or an embodiment containing both 

hardware and software elements. Some embodiments are 

implemented in software, which includes but is not 

limited to forms, such as, for example, firmware, 

resident software, and microcode.  

[00110] Furthermore, the different embodiments can take 

the form of a computer program product accessible from a 

computer usable or computer readable medium providing 

program code for use by or in connection with a computer 

or any device or system that executes instructions. For 

the purposes of this disclosure, a computer usable or 

computer readable medium can generally be any tangible 

apparatus that can contain, store, communicate, 

propagate, or transport the program for use by or in 

connection with the instruction execution system, 

apparatus, or device.  

[00111] The computer usable or computer readable medium 

can be, for example, without limitation an electronic, 

magnetic, optical, electromagnetic, infrared, or 

semiconductor system, or a propagation medium. Non 

limiting examples of a computer readable medium include a 

semiconductor or solid state memory, magnetic tape, a 

removable computer diskette, a random access memory 

(RA4), a read-only memory (ROM), a rigid magnetic disk, 

and an optical disk. Optical disks may include compact 

disk - read only memory (CD-ROM), compact disk 

read/write (CD-R/W) and DVD.  
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[00112] Further, a computer usable or computer readable 

medium may contain or store a computer readable or usable 

program code such that when the computer readable or 

usable program code is executed on a computer, the 

execution of this computer readable or usable program 

code causes the computer to transmit another computer 

readable or usable program code over a communications 

link. This communications link may use a medium that is, 

for example without limitation, physical or wireless.  

[00113] A data processing system suitable for storing 

and/or executing computer readable or computer usable 

program code will include one or more processors coupled 

directly or indirectly to memory elements through a 

communications fabric, such as a system bus. The memory 

elements may include local memory employed during actual 

execution of the program code, bulk storage, and cache 

memories which provide temporary storage of at least some 

computer readable or computer usable program code to 

reduce the number of times code may be retrieved from 

bulk storage during execution of the code.  

[00114] Input/output or I/O devices can be coupled to 

the system either directly or through intervening I/O 

controllers. These devices may include, for example, 

without limitation to keyboards, touch screen displays, 

and pointing devices. Different communications adapters 

may also be coupled to the system to enable the data 

processing system to become coupled to other data 

processing systems or remote printers or storage devices 

through intervening private or public networks. Non

limiting examples are modems and network adapters are 

just a few of the currently available types of 

communications adapters.  
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[00115] The different advantageous embodiments 

recognize and take into account that current vessel 

reporting systems limit sending and receiving information 

to and from remote stations due to the high cost of air 

time and/or unavailability of suitable communication 

systems. Typically, vessel performance data is collected 

and stored in a database onboard the vessel's computer.  

Normally, this stored performance data is provided to 

remote stations only by periodic, costly, extended

duration data transmission or is offloaded from the 

vessel by manually copying the data onto a removable 

storage device when the vessel comes into port. As a 

result, current reporting systems incur significant 

expense and/or encounter significant delay in data 

transmission from vessel to a remote station.  

[00116] The different advantageous embodiments further 

recognize and take into account that current methods for 

vessel management and monitoring rely on performance data 

for many things, including updating operational status of 

a vessel and managing fleets. Interaction with the crew 

of a vessel is often required to obtain detailed 

performance data shore-side and efficiently manage a 

vessel or fleet of vessels.  

[00117] Thus, the different advantageous embodiments 

provide an easy-to-install, low-cost tool for asset 

management, tracking, and verification by vessel owners, 

operators, fleet managers, and the like. The vessel 

reporting tool allows for accurate and timely remote 

monitoring of vessel operating efficiency, including fuel 

consumption, carbon emission indexing, and estimated 

arrival times at lower cost than is currently possible.  

By providing automated updating of vessel computer 

performance models used in optimization software, the 
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accuracy of simulation results can also improve. The 

different advantageous embodiments also provide a tool 

that can receive advisory feedback in near-real time from 

a remote site, such as a shore-side station for example, 

and increase situational awareness for a vessel and crew, 

for example, with regard to piracy activities in the 

local vicinity.  

[00118] The easy-to-install apparatus is configured to 

allow very low cost communication exchange in near real

time between vessels at sea and remote sites. The 

communication exchange may include information concerning 

vessel and fleet operational status for the purpose of 

improving the vessel's and/or fleet's operating safety, 

efficiency, and performance. The apparatus can be 

installed at non-critical, low-priority locations onboard 

a vessel. These locations might include the flying 

bridges, or available railings along the side of the 

vessel. The apparatus does not require installation in 

critical, high-priority areas, such as on top of the 

bridge or on an antenna tower, which are reserved for 

critical navigation, communication, and safety equipment.  

[00119] The different advantageous embodiments further 

provide a system for communication between vessels and 

remote sites that use small data packets. Small data 

packets can be transmitted and received in very short 

periods of time, even using inexpensive low bandwidth, 

thereby only requiring satellite connections for only 

seconds or minutes, in comparison to large data packets 

that require hours of connected air time and/or expensive 

high bandwidth. A satellite antenna for short low 

bandwidth connections can be a fixed simple low

maintenance small antenna, for example, in comparison to 

long and/or high bandwidth connections, which require a 

10306614_1 IRN: 981797D1



40 

costly large dish antenna with motorized gimbaled 

articulation, complex tracking system, and high 

maintenance requirements.  

[00120] The different advantageous embodiments further 

provide a system and tool that contributes to the 

operating efficiency of a vessel. This system shortens 

the turn-around time between collecting and transmitting 

performance data from a vessel to a remote server, where 

the data can be analyzed and a recommendation or advisory 

generated and returned to the vessel. This provides the 

vessel with an opportunity to improve its operating 

safety and efficiency even during a single passage. This 

system further provides timely data for the vessel owner, 

operator, and/or fleet manager with regard to asset 

management and validation. The system allows a remote 

server to collect relevant performance and environmental 

data in a timely manner and return alerts and 

recommendations with regard to the situational awareness 

of a vessel, such as alerts to extreme weather conditions 

or piracy activity. The system provides a tool whereby 

users onboard a vessel can initiate reports, requests, or 

alerts in case of special events that may occur between 

the normally scheduled communications during a voyage.  

[00121] The different advantageous embodiments further 

provide important information that, when made available 

to a remote site, such as a shore-side office for 

example, with resources to conduct advanced performance 

analysis, allows accurate and timely remote monitoring of 

vessel operating efficiency, including fuel consumption, 

carbon emission indexing monitoring and verification for 

credits and trading, and for timely management of vessel 

and fleet operating efficiencies. Advisory feedback, also 

delivered by the different advantageous embodiments, can 
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include changing of route direction or speed, using a 

different ship class for a given task, changing propeller 

design or hull coating type, or conducting other specific 

unscheduled maintenance. Analysis of operating 

performance data provided via the different advantageous 

embodiments can indicate when such changes or upgrades 

will be most cost-effective or necessary to meet other 

requirements such as seaworthiness, maintain sufficient 

speed for on-time arrival, or other critical performance 

criteria.  

[00122] The different advantageous embodiments allow 

automated updating of vessel computer performance models 

that are used in voyage optimization software, which 

simulates vessel voyages while taking into account 

environmental conditions such as wind, waves, and 

currents. As vessel computer performance models improve, 

so does the accuracy of the simulation results of the 

optimization software. The different advantageous 

embodiments increases situational awareness, including 

anti-piracy functionality, by collecting relevant 

information from the vessel's local vicinity that can be 

analyzed in near real-time at a remote site and provide 

alerts of abnormalities in behavior of neighboring 

vessels that merit closer attention. Such information is 

only relevant and useful when notification of such events 

occurs with a minimum of delay. For example, receiving 

alerts of piracy occurring in the vessel's local vicinity 

is important if given within a few hours of the event, 

but this kind of information is less useful if it is 

received, for example, more than eight hours later.  

[00123] The different advantageous embodiments can also 

be used to issue short text messaging between a vessel 

and a remote site, including sending and receiving 

10306614_1 IRN: 981797D1



42 

alerts, including request for local weather updates, 

alarms of storms, extreme waves, or piracy occurring in 

the vessel's local vicinity.  

[00124] The description of the different advantageous 

embodiments has been presented for purposes of 

illustration and description, and is not intended to be 

exhaustive or limited to the embodiments in the form 

disclosed. Many modifications and variations will be 

apparent to those of ordinary skill in the art. Further, 

different advantageous embodiments may provide different 

advantages as compared to other advantageous embodiments.  

The embodiment or embodiments selected are chosen and 

described in order to best explain the principles of the 

embodiments, the practical application, and to enable 

others of ordinary skill in the art to understand the 

disclosure for various embodiments with various 

modifications as are suited to the particular use 

contemplated.  
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CLAIMS: 

1. A system comprising a first apparatus, and a remote 

apparatus including a remote server at a remote location distant 

to the first apparatus; the first apparatus arranged to send 

communication to, and receive communication from, the remote 

server, the first apparatus comprising: 

a sensor system configured to generate data about a vessel 

and an environment around the vessel; 

a computer system connected to the sensor system, wherein 

the computer system is configured to 

receive the data from the sensor system; 

acquire, integrate, compress, and encode the data collected 

from the sensor system to form a first number of short data 

packets upon determining that a transmission is needed; 

manage transmission of the first number of short data 

packets to the remote apparatus; and 

determine whether a satellite communication system is 

available for data transmission; and responsive to a 

determination that the satellite communication system is not 

available, monitor for availability of the satellite 

communication system; and further comprising 

a satellite transceiver connected to the computer system, 

wherein the satellite transceiver is configured to transmit the 

short data packets to and receive other information from the 

remote apparatus via the satellite communication system upon the 

computer system determining the satellite communication system 

is available; wherein 

the remote apparatus comprises: an analysis system 

configured to receive the first number of short data packets 

transmitted via the satellite communication system, analyse the 

data collected from the sensor system of the first apparatus 

according to a number of policies relating to vessel operations, 

determine whether a response is needed, and 
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responsive to a determination that the response is needed, 

and in response to the analysis, 

generate a second number of short data packets for 

transmission back to the first apparatus.  

2. The system of claim 1 in which the first apparatus further 

comprises: 

an automatic identification system.  

3. The system of claim 1, wherein the sensor system further 

comprises: 

a number of sensors configured to detect at least one of 

information about the position, heading, and speed of a vessel 

associated with the apparatus, information about environmental 

conditions around the vessel associated with the first 

apparatus, and information about the orientation, rotation, and 

acceleration of the vessel associated with the first apparatus.  

4. The system of claim 1, wherein the sensor system further 

comprises: 

a number of sensors configured to detect a presence and 

movement of other vessels in an environment around a vessel 

associated with the first apparatus.  

5. The system of claim 1, wherein the sensor system further 

comprises: 

a number of sensors configured to detect at least one of 

engine status, engine performance, fuel flow, temperature, 

through-water velocity, local radar, wave radar, sea surface 

temperature, single strain factors, and multiple strain factors 

for the vessel associated with the first apparatus.  
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6. The system of claim 1, wherein the computer system is 

further configured to manage the reception of the second number 

of short data packets from the remote apparatus.  

7. The system of claim 1, further comprising 

determining that the transmission of the short data packets 

is interrupted when the satellite is no longer available; 

identifying the portion of the number of the short data 

packets that have not been transmitted and transmitting the 

remaining portion when the next available satellite is detected.  

8. A method for vessel communication, the method comprising: 

collecting data about an environment and a vessel in the 

environment using a vessel reporting tool; 

encoding the data to form a first number of short data 

packets; 

determining whether a report is needed; 

responsive to a determination that a report is needed, 

transmitting the first number of short data packets to a remote 

server using a satellite transceiver; and further including 

determining whether a satellite communication system is 

available for data transmission; and 

responsive to a determination that the satellite 

communication system is not available, monitoring for 

availability of the satellite communication system; 

and at the remote server; 

receiving at an analysis system the first number of short 

data packets, analysing the data collected from the sensor 

system of the apparatus according to a number of policies 

relating to vessel operations, determining whether a response is 

needed, and, responsive to a determination that the response is 

needed, and responsive to the analysis, 

generating a second number of short data packets for 

transmission back to the apparatus.  
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9. The method of claim 8 further comprising: 

monitoring the transmission of the number of short data 

packets for accuracy and completeness.  

10. The method of claim 8 further comprising: 

decoding the second number of short data packets received 

from the remote server to retrieve information, wherein the 

second number of short data packets is received using the 

satellite transceiver.  

11. The method of claim 10 further comprising: 

processing the information retrieved for at least one of 

issuing alerts and storing the information into a structured 

database.  

12. The method of claim 8, wherein determining whether the 

report is needed further comprises: 

determining at least one of whether a reporting schedule 

indicates the report is needed, whether a request for an 

unscheduled report has been received, and whether an unscheduled 

automated alert is triggered that requires a report.  

The Boeing Company 

Patent Attorneys for the Applicant 

SPRUSON & FERGUSON 

11919633 1 IRN: 981797D1



20
15

20
79

35
   

  3
1 

Ju
l 2

01
5



20
15

20
79

35
   

  3
1 

Ju
l 2

01
5



20
15

20
79

35
   

  3
1 

Ju
l 2

01
5



20
15

20
79

35
   

  3
1 

Ju
l 2

01
5



20
15

20
79

35
   

  3
1 

Ju
l 2

01
5



20
15

20
79

35
   

  3
1 

Ju
l 2

01
5



20
15

20
79

35
   

  3
1 

Ju
l 2

01
5


	Bibliographic Page
	Abstract
	Description
	Claims
	Drawings

