
US 20040193367A1 

United States (19) 

(12) Patent Application Publication (10) Pub. N0.: US 2004/0193367 A1 
Cline (43) Pub. Date: Sep. 30, 2004 

(54) METHOD AND SYSTEM FOR MARINE Publication Classi?cation 
VESSEL TRACKING SYSTEM 

(51) Int. Cl.7 ................................................... ..G01C 21/26 
(76) Inventor: James Douglas Cline, Mission Viejo, (52) US. Cl. .......................................... .. 701/207; 340/993 

CA (US) 

Correspondence Address: (57) ABSTRACT 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 (Us) A marine ship tracking system automatically and accurately 

monitors ship movements utilizing a limited number of 
(21) Appl' NO‘: 10/696’110 reports from a marine ship and is easily installed and 

(22) Filed: Oct‘ 29’ 2003 operated. Ships utilizing the marine ship tracking system 
periodically transmit reports to a remote tracking center. A 

Related US Application Data ship sends a report to the remote'tracking center When there 
is a signi?cant change in the ship’s movement or position, 

(62) Division of application No, 10/146,436, ?led on May or if a predetermined amount of time has elapsed since the 
14, 2002, now Pat, No, 6,658,349, ship last sent a report to the remote tracking center. The 

report includes current ship information, such as current 
(60) Provisional application No. 60/290,793, ?led on May position and current movement information. Because the 

14, 2001. Provisional application No. 60/299,902, 
?led on Jun. 21, 2001. Provisional application No. 
60/301,209, ?led on Jun. 27, 2001. Provisional appli 
cation No. 60/330,442, ?led on Oct. 17, 2001. Pro 
visional application No. 60/357,752, ?led on Feb. 14, 
2002. 

[/52 / UNIT 
POSITIONING UNIT 

‘ ,cPs RECIEVER \455 

095% 
PROCESSOR —\,/5; 

DATA STORAGE x,” 

754 

Tim 104 COMMUNICATION 

UNIT q/ 

ship sends a report each time a signi?cant change in move 
ment occurs, the remote tracking center may accurately 
extrapolate the position of the ship betWeen the transmis 
sions of the reports. In this manner, the remote tracking 
center may retain an accurate history of the ship’s position 
and movements at all times. 
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METHOD AND SYSTEM FOR MARINE VESSEL 
TRACKING SYSTEM 

RELATED APPLICATIONS 

[0001] This application is a divisional of US. patent 
application Ser. No. 10/146,436, ?led May 14, 2002. Which 
claims the bene?t of Provisional Application No. 
60/290793, ?led May 14, 2001, entitled “Systems and 
Methods for Remotely Monitoring Marine Traf?c,” Provi 
sional Patent Application No. 60/299902, ?led Jun. 21, 
2001, entitled “Systems and Methods for Projecting Mari 
time Ship Movements,” Provisional Application No. 
60/301209, ?led Jun. 27, 2001, entitled “Systems and Meth 
ods for Remotely Monitoring Marine Traffic,” Provisional 
Application No. 60/330442, ?led Oct. 17, 2001, entitled 
“Method and System for Marine Vessel Tracking System,” 
and Provisional Application No. 60/357752, ?led Feb. 14, 
2002, entitled “System and Method for Detecting Suspicious 
Activity by Marine Vessels,” 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0002] This disclosure generally relates to automatic 
marine ship tracking systems and methods. More particu 
larly, this disclosure relates to ship tracking systems and 
methods for accurately monitoring the movement of marine 
ships utiliZing a limited number of transmissions from the 
marine ships. 

SUMMARY OF THE INVENTION 

[0003] The preferred embodiments of the present inven 
tion relate to marine ship monitoring systems that automati 
cally and accurately monitor ship movements and are easily 
installed and operated. Unlike conventional marine ship 
monitoring systems, the marine ship monitoring systems of 
the present invention automatically and accurately monitor 
the movements of ships utiliZing a limited number of 
transmissions from the ships, thereby advantageously reduc 
ing the costs monitoring the ships. Ships utiliZing one of the 
preferred embodiments transmit a report to a remote track 
ing center periodically. For example, the ship sends the 
report to the remote tracking center When there is a signi? 
cant change in the ship’s movement or position, or if a 
predetermined amount of time has elapsed since the ship last 
sent a report to the remote tracking center. The report 
includes current ship information, such as current position 
and current movement information. Because the ship sends 
a report each time a signi?cant change in movement occurs, 
the remote tracking center may accurately extrapolate the 
position of the ship betWeen the transmissions of the reports. 
In this manner, the remote tracking center may retain an 
accurate history of the ship’s position and movements at all 
times. 

[0004] One aspect of the present invention is a method and 
apparatus of monitoring suspicious activity by marine ships 
from a remote location utiliZing a limited number of trans 
missions from marine ships. The method and apparatus 
de?ne geographic Zones and threshold values corresponding 
to each of the geographic Zones. Via a remote tracking 
center, the method and apparatus receive ship data including 
a current position of a ship; the ship only sending the ship 
data to the remote tracking center When a prede?ned ship 
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tolerance is exceeded. The method and apparatus compare 
the position data With the geographical Zones for determin 
ing if the ship is in one of the geographic Zones. When the 
ship is in one of the geographic Zones, the method and 
apparatus select the threshold values corresponding to the 
geographic Zone and analyZe the ship data With the threshold 
values for determining if the ship is undergoing suspicious 
maneuvers. Further, if the ship undergoes suspicious maneu 
vers, such maneuvers are ?agged for investigation. 

[0005] Another aspect of the present invention is a further 
method and apparatus of monitoring suspicious activity by 
marine ships from a remote location utiliZing a limited 
number of transmissions from the marine ships. The method 
and apparatus de?ne geographic Zones and values corre 
sponding to each of the geographic Zones, the values includ 
ing minimum speed values and change in track values. The 
method and apparatus de?ne appropriate ship tolerances 
corresponding to each of the geographic Zones. The appro 
priate ship tolerances include a time tolerance, a speed 
tolerance and a change in track tolerance. Via a remote 
tracking center, ship data are received including stored 
position data, current speed data and current track data from 
a ship, Where the ship has stored ship tolerances and only 
sends the ship data to said remote tracking center When one 
of the stored ship tolerances is exceeded. The stored ship 
tolerances are compared With the appropriate ship tolerances 
and the appropriate ship tolerances are sent to the ship When 
the stored ship tolerances are not the same as the appropriate 
ship tolerances. The current position data is compared With 
the geographical Zones for determining if said ship is in one 
of the geographic Zones. When the ship is in one of the 
geographic Zones, the method analyZes the ship data With the 
values corresponding to the geographic Zone for determining 
if the ship is undergoing suspicious maneuvers. The method 
and apparatus also ?ag the ship for investigation When the 
ship is undergoing suspicious maneuvers. 

[0006] Another aspect of the present invention is a further 
method and apparatus of monitoring suspicious activity of a 
marine ship utiliZing a limited number of transmissions from 
a ship. Via a tracking center, the changes in the position of 
a ship are tracked With respect to prede?ned Zones. In the 
tracking center, the speed threshold values are stored for 
each of the Zones. Via a navigation receiver in the ship, 
position signals are sent from a transmitter of a position 
system. In the ship, ship data are monitored, the data 
including a current ship track and a current ship speed. In the 
marine ship, the ship data are compared With prede?ned 
tolerances and a ship report is sent to the tracking center 
When the ship data exceeds at least one of the tolerances, the 
ship report comprising a current ship position, a current ship 
track and a current ship speed. Via a communication unit in 
the tracking center, the method and apparatus receive the 
report from the marine ship. In the tracking center, the 
method and apparatus compare the current ship position 
With prede?ned Zones for determining if the position of the 
marine ship is Within one of the Zones. In the tracking center, 
the ship report is analyZed for determining if the ship is 
undergoing suspicious maneuvers When the position of the 
marine ship is Within one of the Zones. The method and 
apparatus also ?ag the ship for investigation only When the 
ship is undergoing suspicious maneuvers. 

[0007] Another aspect of the present invention is a method 
and apparatus of identifying environmental violators by 
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utilizing a limited number of transmissions from marine 
ships. The method and apparatus receive ship reports com 
prising current position data from at least one ship, Where 
the ship sends the ship reports When current ship data 
exceeds a prede?ned tolerance. The ship stores the reports in 
a storage database. An origination time and an origination 
point of an environmental spill are inputted. The method and 
apparatus compare the origination time and the origination 
point With the ship position reports saved in the storage 
database. The method and apparatus also select at least one 
ship that is the most likely ship to have caused the environ 
mental spill. 

[0008] Another aspect of the present invention is a method 
and apparatus that aids a ship in distress utiliZing a limited 
number of transmissions from marine ships. The method and 
apparatus receive ship reports comprising current position 
data from ships, Where the ships sends the ship reports When 
current ship data exceeds at least one prede?ned tolerance. 
The ship reports are stored in a storage database. A last 
knoWn position of a ship in distress is inputted. The method 
and apparatus compare the position of the ship in distress 
With the ship reports stored in the storage database. A ship 
best suited to aid the ship in distress is selected based upon 
a plurality of factors, Where the plurality of factors include 
the distance betWeen the ship in distress and the best suited 
ship, the siZe of the best suited ship, the current track of the 
best suited ship and the speed of the best suited ship. The 
method and apparatus also communicate the position of the 
ship in distress to the best suited ship. 

[0009] Another aspect of the present invention is a method 
and apparatus that projects the progress of a ship utiliZing a 
limited number of transmissions from the marine ship. A 
model ship voyage is prepared. The method and apparatus 
store the model ship voyage in a storage database. Ship 
reports comprising current position data and current speed 
data are received from a ship When a prede?ned tolerance is 
exceeded. The method and apparatus compare the ship 
report With the model ship voyage. The method and appa 
ratus also compute a planned arrival time of the ship at a 
?nal destination based upon the comparison betWeen the 
ship report and the model ship voyage. 

[0010] For purposes of summariZing the invention, certain 
aspects, advantages and novel features of the invention have 
been described herein above. It is to be understood, hoWever, 
that not necessarily all such advantages may be achieved in 
accordance With any particular embodiment of the inven 
tion. Thus, the invention may be embodied or carried out in 
a manner that achieves or optimiZes one advantage or group 
of advantages as taught herein Without necessarily achieving 
other advantages as may be taught or suggested herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The preferred embodiments of the present inven 
tion Will be described beloW in connection With the attached 
draWings in Which: 

[0012] FIG. 1 is a schematic block diagram of the present 
inventive embodiment of the marine ship tracking system; 

[0013] FIG. 2 is a schematic illustration of the transmis 
sion paths used in the preferred embodiment of the ship 
tracking system. 
[0014] FIG. 3 illustrates a preferred series of steps for 
monitoring movement of a marine ship used by a remote 
tracking center; 
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[0015] FIG. 4 illustrates a preferred series of steps for 
monitoring movement of a marine ship used by a mobile 
monitoring unit located in marine ship; 

[0016] FIG. 5 is an illustration of an example route of a 
ship using the suspicious activity identi?cation embodiment 
of the present invention; 

[0017] FIG. 6 illustrates a preferred series of steps for 
monitoring suspicious activity of marine ships; 

[0018] FIG. 7 is an illustration of a sample map of an 
environmental spill and a route of a ship that is using the 
identi?cation of environmental violator’s embodiment of the 
present invention; 

[0019] FIG. 8 illustrates a preferred series of steps for 
identifying environmental violators; 

[0020] FIG. 9 illustrates an exemplary map of a ship in 
distress and other ships in proximity to the ship in distress; 

[0021] FIG. 10 illustrates a preferred series of steps for 
aiding a ship in distress; 

[0022] FIG. 11 is an illustration of an exemplary map 
shoWing of a route of a ship and various speed Zones; 

[0023] FIG. 12 is an illustration of an exemplary map 
shoWing of a route of a ship and a remaining distance for the 
ship to travel; 

[0024] FIG. 13 is an exemplary illustration of a display for 
charting the progress of a ship; and 

[0025] FIG. 14 illustrates a preferred series of steps for 
providing a projection of a ship’s progress. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBIDIOMENT 

[0026] Although certain preferred embodiments and 
examples are disclosed beloW, it Will be understood by those 
skilled in the art that the invention extends beyond the 
speci?cally disclosed embodiments to other alternative 
embodiments and/or uses of the invention and obvious 
modi?cations and equivalents thereof. Thus, it is intended 
that the scope of the invention herein disclosed should not be 
limited by the particular disclosed embodiments described 
herein. 

[0027] Marine Ship Monitoring System and Methods 

[0028] Disclosed herein are marine ship tracking systems. 
Also disclosed are various methods, including methods for 
monitoring the positions of marine ships, detecting ships 
engaged in suspicious activity, identifying environmental 
violators, coordinating maritime search and rescue efforts 
and projecting the progress of a ship. As discussed in more 
detail beloW, the various approaches of monitoring ships can 
operate independently or can be used together. 

[0029] Any method Which is described herein is not lim 
ited to the exact sequence of acts described, nor is it 
necessarily limited to the practice of all of the acts set forth. 
Other sequences of events or acts, or less than all of the 
events, or simultaneous occurrences of the events, may be 
utiliZed in practicing the method(s) in question. 

[0030] Furthermore, in this description of the preferred 
embodiments of the present invention, the “track” of a ship 
is de?ned as the direction the ship has moved betWeen 
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position ?xes of a navigation receiver. Alternatively, the 
heading of a ship may be used in place of the track. 
However, other knoWn methods of de?ning a track not 
disclosed herein may also be used. 

[0031] Additionally, in this description of the preferred 
embodiments of the present invention, the term “speed” of 
a ship is de?ned as the distance a ship has traveled betWeen 
position ?xes of a navigation receiver divided by the amount 
of time elapsed betWeen the position ?xes. HoWever, other 
knoWn methods of de?ning a speed not disclosed herein may 
also be used. 

[0032] Preferred Embodiment of Marine Ship Positon 
Tracking System 

[0033] FIG. 1 illustrates a block diagram of the marine 
ship tracking system 100. More speci?cally, the marine ship 
tracking system 100 nominally includes a remote tracking 
center (RTC) 102 and a number of mobile monitoring units 
(MMU) 150 residing in ships. A signi?cant feature of this 
embodiment is that it provides a system and method of 
tracking ships Wherein the ships periodically transmit a 
limited number of reports to a remote center in order to 
provide an accurate history of a ship’s movements and 
extrapolating an accurate current position of the ship. 

[0034] Remote Tracking Center (RTC 102) 
[0035] Further to FIG. 1, the RTC 102 advantageously 
includes a communication unit 104 and a control system 
106. The control system 106 includes control logic 108 and 
data storage 110. The control logic 108 analyZes data 
received through the communication unit 104 and data 
stored in the data storage 110 for determining an appropriate 
course of action. By Way of speci?c example, the control 
logic 108 may be a computer platform, such as the Compaq 
Presario laptop Model 1800XL390. 

[0036] The data storage 110 stores information that the 
control system 106 uses for analyZing a ship’s movement. 
For example, geographical information and ship information 
may be stored in the data storage 110. The ship information 
may include, for example, descriptions of each ship sub 
scribing to the tracking service and a history of each of the 
ship’s movements. 

[0037] The communication unit 104 alloWs the RTC 102 
to communicate With the MMU 150 located in each sub 
scribing ship. Preferably, the communication unit 104 com 
municates With the MMU 150 via a satellite communication 
system. In the preferred embodiment, the communication 
unit 102 is connected to the Internet and communicates With 
the MMU 150 via the Inmarsat C Satcom satellite system. 
By Way of speci?c example, a service of this type is operated 
by Pole Star Ltd. of the United Kingdom as PurpleFinder 
.comTM. Additionally, the communication unit 104 commu 
nicates With third parties interested in receiving reports from 
the RTC 102. In one embodiment, the communication unit 
104 sends email messages over the Internet to third parties, 
such as government authorities, ship oWners or ship opera 
tors. 

[0038] Mobile Monitoring Unit (150) 

[0039] The MMU 150, as shoWn in FIG. 1, provides 
position and movement information regarding a marine ship 
to the RTC 102. The MMU 150 includes a positioning unit 
152 and a communication unit 154. The positioning unit 152 
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generally includes a global positioning system (GPS) 
receiver 156, a processor 158, a data storage unit 160 and a 
counter 162. The GPS receiver 156 receives signals from 
GPS satellites for determining the current position of the 
ship. By Way of example, the GPS receiver 156 may be a 
4000Si receiver available from Trimble Navigation Ltd. 
located in Sunnyvale, Calif. The GPS receiver 156 continu 
ously receives signals from the GPS satellite system for 
analysis by the processor 158. Alternatively, a trigger (not 
shoWn) may activate the GPS receiver 156 so that the 
positioning unit 152 automatically receives position updates 
periodically. 

[0040] The processor 158, Which may include for example 
a 68HC11 processor available from Motorola, Inc., analyZes 
the position data received from the GPS receiver 156 With 
data stored in the data storage 160. The processor 158 
advantageously determines, for example, the current speed 
of a ship, the amount of time since a ship last transmitted a 
report to the RTC 102 and the distance that a ship has 
traveled since the ship last transmitted a report to the RTC 
102. The processor 158 compares these values With toler 
ances stored in the data storage 160. If the one of the values 
exceeds a tolerance, then a report is sent to the RTC 102. 

[0041] The data storage 160 stores data that Will aid in 
determining When the MMU 150 should send the next report 
to the RTC 102. For example, the data storage 160 elec 
tronically saves prede?ned tolerances. Optionally, the data 
storage 160 may also store a history of the movement of the 
ship, such as the position of the ship, the speed of the ship 
and the track of the ship. 

[0042] The counter 162 counts the time betWeen reports 
being transmitted to the RTC 102. In general, if the time 
betWeen reports exceeds a tolerance, the MMU 150 auto 
matically sends a neW report to the RTC 102 containing 
updated information. 

[0043] Further to FIG. 1, the MMU communication unit 
154 alloWs the MMU 150 to communicate With the RTC 102 
and automatically transmit reports to the RTC 102 for 
updating the actual position and movement of the ship. As 
discussed above, the MMU 150 preferably communicates 
With the RTC 102 via a satellite communication system. 

[0044] The positioning unit 152 advantageously incorpo 
rates existing hardWare already present on most commercial 
ships. In some embodiments, adding neW softWare to the 
existing hardWare on a commercial ship is the only modi 
?cation necessary to provide the features of the positioning 
unit 152. 

[0045] HoWever, the positioning unit 152 is advanta 
geously tamper proof. Consequently, because the existing 
GPS system on board a ship is not considered tamper proof, 
it may be removed from a ship and conveniently replaced by 
a tamper proof positioning unit 152. The removed GPS 
system may then be converted into a tamper proof position 
ing unit 152 and subsequently replace a GPS system on a 
different ship. In this manner, the positioning units 150 may 
be quickly and cost effectively installed on ships utiliZing the 
ship tracking system 100 (also referenced herein as “sub 
scribing ships”). 
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[0046] General Operation of the Ship Tracking System 
100 

[0047] The operation of a ?rst, general embodiment of the 
ship tracking system 100 Will be described in detail With 
reference to FIGS. 2-4. FIG. 2 illustrates the communica 
tion paths betWeen the various systems used in the ship 
tracking system 100. A GPS satellite system 202 transmits 
data over transmission paths 204a, 204b, 204c to a subscrib 
ing ship 210. The ship 210 receives the data from the GPS 
satellite system 202 and processes the information to obtain 
an accurate position. 

[0048] The ship tracking system 100 uses a further satel 
lite system 220 to communicate betWeen the RTC 102 and 
the MMU 150. The ship 210 sends data to the RTC 102 
through a data transmission path 222 to the satellite 220, 
Which is then sent to a satellite receiving/transmission 
station 230 through a transmission path 224 and is received 
by the RTC 102 through a transmission path 226. Con 
versely, the RTC 102 sends data through transmission path 
232 to the receiving/transmission station 230, Which then 
sends the data through a data transmission path 234 to the 
satellite 220 and is received by the ship 210 through a data 
transmission path 236. Preferably, the data transmission 
paths 226 and 232 are over a dedicated land line. 

[0049] Optionally, the RTC 102 may also send messages 
to third parties (not shoWn). In a preferred embodiment, the 
RTC 102 automatically sends the third party an email 
containing desired information about a ship When needed. 
For example, the RTC 102 may automatically send an email 
to a ship’s oWner When a ship is a prede?ned distance from 
a destination port. 

[0050] FIG. 3 graphically depicts the algorithm 300 gen 
erally used by the RTC 102 of the ship tracking system 100. 
After Start 302, the RTC 102 receives a report from a 
subscribing ship in Step 310. As discussed above, the report 
is preferably sent from a ship via a satellite communication 
netWork to the RTC 102. The RTC 102 then saves the data 
contained in the report in the data storage 110 of the MMU 
150 in Step 320. 

[0051] Next, in Step 330, the control logic 108 of the RTC 
102 compares the data received from the MMU 150 With 
tolerances stored in the data storage 110. Advantageously, 
various tolerances may be used so that the desired monitor 
ing aspects of the present invention are achieved. Generally, 
various combinations of tolerances are used for accomplish 
ing a user’s intended purpose. These tolerances may include 
speed values, distance values, geographic boundaries, time 
values and change in track values. Preferably, the tolerances 
are de?ned by experienced and quali?ed ships’ masters for 
each different category of ship using the tracking system 
100. The tolerances Will be described in further detail in the 
descriptions of further embodiments disclosed herein. 

[0052] Based upon the comparison performed in Step 330, 
the control logic 108 determines if the RTC 102 should send 
a message to the subject ship With a neW set of ship 
tolerances (Step 340). Generally, the RTC 102 sends the 
MMU 150 neW tolerances if it is desired that the ship have 
tightened tolerances or loosened tolerances. For example, if 
it is desired to knoW a relatively accurate position of a ship, 
then the MMU 150 should have tighter tolerances. Con 
versely, if it is desired to merely have a general position of 
the ship, then the MMU 150 should have looser tolerances. 
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[0053] Additionally, based upon the results of the com 
parison performed in Step 330, the control logic 108 deter 
mines if the RTC 102 should send a message to a third party 
(Step 350). Generally, a message Will be automatically sent 
to a third party if a prede?ned tolerance is exceeded, such as 
an email to ship oWners notifying them that their ship is a 
prede?ned distance aWay from a destination port. 

[0054] Furthermore, FIG. 4 graphically depicts a pre 
ferred algorithm 400 used by the MMU 150 of the ship 
tracking system 100. After Start 402, the MMU 150 deter 
mines if a neW message has been received from the RTC 102 
containing neW tolerances (Step 410). If a report has been 
received containing neW tolerances, then the Yes path is 
folloWed to Step 420. In Step 420, the MMU 150 sets the 
tolerances according to the neW tolerances received in the 
report from the RTC 102. 

[0055] After the tolerances are set in Step 420, or if the No 
path is folloWed from Step 410, the MMU 150 updates the 
ship’s movement data in Step 430. The updated movement 
data includes, for example, GPS readings received from the 
GPS receiver 156 and timer readings obtained from the 
counter 162. These readings are then analyZed by the 
processor 158 and compared to the tolerances in Step 440. 
If none of the tolerances are exceeded, then the process is 
repeated, beginning at Step 410. 

[0056] If one or more of the tolerances are exceeded, then 
a report is sent to the RTC 102 updating the ship’s position 
and movement in Step 450. After the report is sent, the 
tolerances are reset, if needed in Step 460 and the process is 
repeated from Step 410. 

[0057] Advantageously, the above-described ship tracking 
system 100 may be applied in many different Ways for 
monitoring ships. In many cases, the same components of 
the marine ship tracking system 100 may be used, With only 
additional steps used in the operation of the ship tracking 
system 100. BeloW are second, third, fourth and ?fth 
embodiments of the marine ship tracking system 100 that 
use the same components as described above, but use 
additional steps in the operation for accomplishing each 
respective function. 

[0058] Suspicious Activity Embodiments 

[0059] Generally, a second embodiment of the present 
invention is a more speci?c application to the above-de 
scribed ?rst, general embodiment. The second embodiment 
incorporates prede?ned Zones of suspicious activity into the 
?rst embodiment for monitoring suspicious activity, such as 
potential smuggling or terrorist activity. HoWever, the types 
of monitored activity are not limited to smuggling or ter 
rorist activity, but instead may be used for other types of 
monitoring applications not disclosed herein. 

[0060] Furthermore, the second embodiment may advan 
tageously use the ship tracking system 100 disclosed above. 
The second embodiment Would then further include the use 
of the prede?ned Zones of suspicious activity in the opera 
tion of the ship tracking system 100. 

[0061] The prede?ned Zones of suspicious activity are 
advantageously de?ned by experts, such as laW enforcement 
of?cials, based upon information that the Zones have a 
signi?cant potential for terrorist or smuggling activity. The 
geographical boundaries of these Zones are entered into the 
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RTC data storage 110 for comparing the position of the ships 
relative to the Zones. If the position of a ship is in one of the 
Zones, then the RTC 102 takes a responsive course of action, 
such as sending tighter tolerances to the MMU 150 installed 
in the ship or determining if the ship is engaged in conduct 
that indicates suspicious activity. 

[0062] The operation of the second embodiments of the 
ship tracking system 100 Will be described in detail With 
reference to FIGS. 5 and 6. FIG. 5 graphically depicts an 
exemplary voyage route 510 traveled by a marine ship 520. 
In this example, the ship 520 leaves a port A and arrives at 
a port F. Along the voyage route 510, the ship 520 travels 
through a Zone 530 that has been prede?ned as an area of 
suspicious activity. 
[0063] Throughout the voyage, the ship automatically 
sends reports to the RTC 102 for monitoring the ship’s 
movement. Thus, at some point in time after the ship 520 
travels into the prede?ned Zone, referenced as point B, the 
ship 520 sends a report to the RTC 102. The RTC 102 
analyZes the information contained in the ship’s report, and 
determines that the position of the ship 520 is in the 
prede?ned Zone of suspicious activity 530. 

[0064] Generally, once the RTC 102 determines that a ship 
is in a prede?ned Zone of suspicious activity, the RTC 102 
sends the ship’s MMU 150 tighter tolerances so that the RTC 
102 can better monitor Whether the ship may be engaged in 
suspicious activity. More speci?cally, the RTC 102 monitors 
indications suggestive of suspicious activity, such as 
Whether the monitored ship is moving in a manner favorable 
to a boarding opportunity by another ship or a helicopter. For 
example, data suggestive of boarding includes the speed of 
the ship beloW a prede?ned value or the ship changing its 
track into the Wind. Preferably, experts, such as laW enforce 
ment officials, prede?ne a ship’s tolerances based upon the 
type of the ship and the conditions in the prede?ned Zone. 
Thus, various prede?ned tolerances may be de?ned for each 
subscribing ship. Furthermore, the tolerances advanta 
geously take into account the amount of traf?c normally 
present in the Zone, the speed the particular type of ship 
normally travels in the Zone and the track the ship Would 
normally travel in the Zone. Preferably, tighter tolerances 
include a shorter duration betWeen transmission of reports to 
the RTC 102, a threshold speed that the ship may travel 
before triggering a report to be sent to the RTC 102 and a 
smaller change in the ship’s track before sending a report to 
the RTC 102. 

[0065] As noted above, use of information sent in a 
position report to the RTC 102 may reveal maneuvers 
suggestive of boarding or onloading cargo Without the ship 
stopping or even sloWing signi?cantly. HoWever, since 
boarding is dif?cult When a ship’s track is not heading into 
the Wind or concomitant Waves, it is possible to monitor the 
ship’s track relative to local Wind as an indicator of board 
ing/loading activities at sea. Therefore, the RTC 102 advan 
tageously compares the track of a monitored ship in a 
prede?ned Zone of suspicious activity With the direction of 
the Wind and Waves. 

[0066] Optionally, multiple sets of tolerances may be used 
for Zones of suspicious activity having varying navigation 
conditions. Thus, for example, the RTC 102 may send the 
ship 520 a ?rst set of tolerances When the ship ?rst enters the 
Zone 530 and a second, different set of tolerances at a later 
time While the ship is still in the Zone 530. 
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[0067] Further to FIG. 5, the ship 520 travels through the 
prede?ned Zone 530, all the While periodically sending 
reports to the RTC 102. At reference point C, the ship 520 
sends a report to the RTC 102. The RTC 102 analyZes the 
report and determines that the ship has performed a maneu 
ver Which indicates suspicious activity, such as the ship 520 
traveling at a speed beloW the prede?ned speed threshold 
value or a signi?cant change in track into the Wind. In 
response, the RTC 102 sends a report to the appropriate third 
party responsible for investigating potential terrorist activity 
on ships, such as the coast guard. 

[0068] Position D of FIG. 5 illustrates that the ship 520 
has entered the prede?ned Zone 530. Upon receipt of a report 
at the RTC 102 at reference point D, the RTC 102 analyZes 
the report and recogniZes that the ship 520 is no longer in the 
Zone 530. Consequently, the RTC 102 sends the ship neW, 
looser tolerances because the ship is no longer in a Zone of 
suspicious activity. HoWever, in one embodiment, the RTC 
102 maintains tight tolerances on the ship 520 at all times 
after the ship 520 has performed a maneuver indicating 
suspicious activity for closely monitoring any further sus 
picious activity. 
[0069] Position E of FIG. 5 illustrates that the ship 520, 
having engaged in suspicious activity, is commanded to 
anchor aWay from the destination port F, and directed to 
anchor at reference point E. A third party, such as the coast 
guard, may then inspect the ship and question the creW 
before the ship docks at the port F. In this manner, the third 
party may determine if haZardous materials or other contra 
band are on the ship 520 before the ship 520 is close to the 
port F, Where the haZardous material or other contraband 
could cause signi?cant damage or be quickly offloaded. 

[0070] Additionally, if the third party determines that the 
ship 520 is safe, then the ship 520 may dock and unload its 
cargo at the destination port F. 

[0071] FIG. 6 graphically depicts the algorithm 600 used 
by the second embodiment to monitor suspicious activity. 
After start 602, the RTC 102 receives a report from a ship 
in step 604. The RTC 102 then saves the data received in the 
report in the data storage 110 in Step 606. 

[0072] Next, in Step 608, the RTC 102 determines if the 
ship currently has a correct set of tolerances. As discussed 
above, experts advantageously de?ne tolerances for each 
geographic region based upon various factors. For example, 
Zones of suspicious activity generally have tighter tolerances 
than other geographic regions. Thus, in Step 608, the RTC 
102 compares the current set of tolerances stored in the 
subject ship (Which may be determined from the last set of 
tolerances the RTC 102 sent to the ship) With the tolerances 
de?ned for the geographic region the ship is currently 
traveling through. For example, if the ship has sent its ?rst 
report since entering a prede?ned Zone of suspicious activ 
ity, then the RTC 102 Will likely determine that the subject 
ship requires neW tolerances because Zones of suspicious 
activity commonly require tighter tolerances. Accordingly, 
the RTC 102 Will send a message to the ship containing the 
neW tolerances in Step 610 if neW tolerances are required. In 
contrast, the No path is folloWed to Step 612 if the RTC 102 
determines that the subject ship does not require neW 
tolerances. 

[0073] The RTC 102 determines if the subject ship is in a 
prede?ned Zone of suspicious activity in Step 612. Here, the 










