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-1 Method and System for Surveillance of Vessels Field
of the Invention 5The invention relates to a nethod
and system for surveillance and tracking of vessels
and boats in waterway. For instance, the system may
be used to automatically and inreal-tine detect and
track the position, course and speed, trajectory,
feature extracti on and anonmal ous activity recognition

of nume ' , _
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channel s and ot her waterways are becomng 7
l:i.r|1 £, sin I%{ busy. Additionally, ship owners, port
—§Hiﬁﬁﬁ?#¥%§4%hd others are 15increasingly trying to
reduce delays in getting vessels fromport to port
and i etting the vessels into and_out of port

TEp Mignigr e

Fur t HBP MG RS0 BROd ARY PYRiEIP dTHRediaRse 8 racking of
viésgelstiridsioatdin @\lmiérwap.o Fbr ingtaﬁgé, th’r’e"%sﬂinh Rlay :Biétd%EG it<]§c ‘h@8matically
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“%FrVeillance.jzo Current surveillance systens for

% %g ships are radar-based. An operator has a
screen wth a nunber of objects on it representing

Bdifferen ships. Either, the operator |abels the
—%ﬂ%@@¥@#&$ing identified the ship through verbal
communi cation with the crew or el se ships may be

| abel |.ed t tically after having been identified
by SR SERRTT HSFa ool b, B RO Glapr aferweys re

bésdntingincabid g tiuky.C Atidiahally. Sy v R)pbrt authorities and others are
increasingly trying to reduce delays in getting vessels from port to port and in getting the

vessels into and out of port. Further, with the current and future concerns over terrorist

' th_re_ats, port, naval and other authorities are increasingly concerned about keeping track

- of vessels, flying and slow air-borne craft like helicopters that come within the field of

view of surveiliance.

Current surveillance systems for tracking ships are radar-based. An operator
has ascreen with a number of objects on it representing different ships. Either, the
operafor fabels the object having identified the ship through verbal communication with
the crew or else ships may be labelled automatically after having been identified by

transponders on board the ships (e.g. the Automatic Identification System (AIS)).

" However, such existing systems tend to have blind spots, inability to measure vessel

height inability to éccurateiy classify the vessel and resolution limitations.
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However, such existing systens tend to have blind

spots, inability to neasure vessel height inability

to accurately classify the vessel and resol ution
l[imtations. Summary 2 In chordance with a first
aspect of the present inventi‘on, there is provided a
surveillance systemfor vessels, the system

conpri sing: surveillance neans f or surveying a

wat erlmat;(;ordeerss elithcdefireicispect aftransrefait ;rdrehmrmmar@@ privéded a
ﬁ 3e ce a ocation_of a vesse
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dual Ve SS % tC
PRERBI GRS, RE PRI P s S g By RS P08 c8BRfng means
for denting B@r&élflmeafat@afedsel e chhglmghny/ fos gatidng iMdrideklvessels
RNy, T NN N
vé&él&s‘s Whérhz&x 415 rmagé baﬂamwgiaéaqsf cfapmréé‘lﬂhei\m% |mages based on
Ss ans,

PORERET 0 Peet Pbtemitngnsansn bersrveliptts faig T Femage

pmesﬁhg Sieamy/efpath. t hr ough t he wat erways based on the
surveill ance data derived by the inage 15processing

nmeans. The surveillance data may conprise a

vessThe Bysi@m en@tyrf"aﬁhactofrrrmuﬁe trbekuhgTﬁIQEﬁS fof trabiény 8 ¥6&del's
20The

capt ur b canera nmeans rvei)] I ance data .
mRRp G R I WEEEEAY® LR RL o4 i W eUBHEY Solaataned BT image
pldaassiai ®ehsd. i cs extracted fromthe i mages of the

vessel captured by the canera neans. The

surveill ance data nmay conprise a vessel type/category

det emThe Q@delﬂdmm thay e8a@lisshapssel harhgbktradted@dh the images

d/or ?rﬁ V% characteristics extracted from
%"?ﬁe "i‘jg egpy lﬁ%cwg@épewptured by the canera

nmeans.
The surveillance data may comprise a vessel shape and/or other vessel

characteristics extracted from the images of the vessel captured by the camera means.

~ The surveillance data may comprise a vessel type/category determined from
said vessel shape, height, length and/or other vessel characteristics extracted from the

images of the vessel captured by the camera means.

- The surveillance data may compriseé one or more of a group consisting of a
speed, a course, and a frajectory of the vessel extracted from the images of the vessel

captured by the camera means.

The surveillance data may comprise behaviour data indicative of a behaviour of

a vessel including abnormal behaviour.



The surveillance data may conprises one or nore of a
group consisting of a speed, a course, and a

trajectory of the vessel extracted fromthe inages of

the vessel captured by the canmera nmeans. 30

The system may further conpripge checki ng means for
checking the surveillance data derived by the inmge
processi ng neans agai nst reference data in a database
of the system The surveillance neans may
con'prTh§é5Y§)tﬁ§‘ Bay fugher Wﬁewge@mma@nsa‘ﬁﬂcmmmaéb% gyrveillance

I

64 554108y SRR BrOSLA R0 RN oL U SRS so of

thg systei@es captured by the scanning cameras. 10The
canera means nmay conprise one Or nore zoom caner as.

3 In accordance with a second aspect of the present

i nverthesHvelllargeempansomay CARBNise @graf sNAre gagrning earaeras and the

VEQgeI M@t%?ﬁdnsmeérﬂ% 5}5&%@@@ QABRF itk 6 p sérwevaﬁidl IbA68 of the
device for surveying a waterway, a detector for

vaeseh pasad aigmele ppiceswng ef insges eeRitied by dhe acapsingetamenas.

t he wat erway based on information fromthe

survei |l l ance means; a camera for capturing one or

mor e Thﬁ@g@@rajre@mﬁemmeg@,repnsoawa Gree BPOvEsFerast. or
processing the i mages captured by the canera for

deriving surveillance data; vessel tracking neans for

tracki ng individual vessels passing each other while
mai ntai ning original tagging identification of said

i ndi vi dual vessels; wherein the canera captures the

vessel inmages based on information fromthe detector,

the surveillance data fromthe image processor, 10o0r
bot h. In accordance with a third aspect of the
present invention, there is provided a nethod of

surveill ance vessel s, the nmethod conpri sing:

surveying a waterway; determ ning the presence and

| ocation of a vessel in the waterway based on

i nformati on 15fromthe surveillance of the matermay

capturing one or nore inmages of the vesse

processi ng the i mages captured for der|V|ng

surveill ance data; tracking individual vessels

passi ng each other while maintaining original tagging

i dentification of said individual vessels; wherein

the vessel images are captured based on t he

determ ned presence and | ocation, the survelllance

data, or both.
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20 The nmethod may further conprise tracking a
vessel 's novenent through the waterways based on the

derived surveill ance data. The
surveill ance data nmay conprise a vessel nane
extracted fromthe i mages of 325t he vessel. The

surveill ance data may conpri se a vessel shape, size

and/ gf a&tthearnf:é( GRAS! se%Qﬁzf 9%3%@"% E%g&‘:} fn?e%tnSH %r%’]%  prpvided a

the i nmages of the vesse ance
swmﬂﬁm@esyatev"ef@s wessels tyoryglenygrmprising: msne@!iu‘an@de@ﬁa:for

sYREHRY maQ@GQEC‘[@F e Bet‘éﬁﬁﬁﬂg thd Bire%&tl@é' érﬁf Ib&stion of a vessel
extracted fromthe | Mages e vessel

inrihe waigryay Ppgasen !aﬁ%f@aﬁ%wfr@ar% ?‘g"ée’“?é'ﬁﬁ\m%]ls g gargera for
cb;ﬁtdhﬁg%rhe/(gr rﬂére_c"lmb@é@@ﬁ thdl esll; @nV@?ﬁ@@broltc@é‘dgH firPpebcessing the
abnor i our. . ‘he - met hod ma .
ORI e SotiRaR. oy AL TRICF K Soigl ocking means for
trelefing/iedivaigal ves els pessmepeen cﬂb&rawhilémmilstaim;@ydrig@ahmgging
o%ﬂ{fﬁ%’ahér‘? ofgajlti |H§NBQ3%%SQE a\Ullgﬁf ?m%l"f camers fc%?w?ésatﬁe%g el images

resence oca e vess _
basasken Iaf@rmﬁimefrqm trecdaipelgr. d1e sunriiesce dptadrasa theyimage processor, -
oP6&RNi ng caneras. 10 The capturing of the
i mages of the vessel may conprise utilising one or
nore zoom caneras. In accordance with a fourth aspect

of t headebrEAKS wim\é&mrd 8dbect AR plcSefiMEnti6s there is prowded a

1|%n1Tm1t stora lmmumrmwngstme
ecgﬁurels 5?%33-9@”@ MREISing: surveying a waterway;

determining the presence and location of a vessel in the waterway based on information
from the surveillance of the waterway; capturing one or more images of the vessel,
processing the images captured for deriving surveillance data; tracking individual
vesseis passing each other while maintaining original tagging identification of said
individual vessels; wherein the vessel images are captured based on fhe determined

presence and location, the surveillance data, or both,

The method may further comprise tracking a vessel's movement through the

waterways based on the derived surveillance data.

The surveillance data may comprise a vessel name extracted from the images of

the vessel.

The surveillance data may comprise a vessel shape, size and/or other vessel

characteristics extracied from the images of the vessel.

The surveillance data may comprise a vessel category/type determined from

said vessel shape and/or other vessel characteristics extracted from the images of the

vessel.

The surveillance data may comprise one or more of a group consisting of a

speed, a course, and a trajectory of the vessel exiracted from the images of the vessel.
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instructing a conputer to execute a nethod of
surveil l ance vessels, the nethod conpri sing:
surveying a waterway; determ ning the presence and
| ocati on of a vessel in the waterway based on
informati on fromthe surveil hance of the waterway;
capturing one or nore imges of the vessel;

pr ocass khFelihteel dRORSY €3RIDHES BetlRiout 8ata\Vihdigative of a behaviour of
surveillance 20data; tracking individual vessels

aygsss! Hiyludkgrpbpe Aes! bERAYI mai nt ai ni ng original tagging
“identification-of said individual vessels: wherein

the vessel images are captured based on the . i
det er it MsdhgskaakiveBenaIiTse SAPENY hRSUSEHIGESS fialn dgrived against
réfaicdce @4tabot h. I ntroduction to the Draw ngs 25

_ Enbodi ments of the invention are described by way of

non-limtative exanple, with reference to the
acconpaByive@ng rdYicBBprisé DtildiMgtdhe-or more scarfrirgliéztnekad Snd
a schematic bl ock diagramof the c onents of the
deleanipingdhe RigsemsoIcHRERLCON ﬁl?g‘(ﬁsée'%gg% gn LeapsRIpFessing of
iAWY @htufedB BEWBNnIHEEdrAgked by two caneras 22 and
Zig%LiBUrgm?is a éﬁgﬁe up i mage of a vessel

Figure 4 is a view of a graphical user interface in

one gRO st of 1A ndged WF thedvdsSelandy W%bhﬂlisin%one or more
e

illustrating an operation of -an enbodi nent of t

ZaNN §9@RESon. 5 Figure 6 is a schematic draw ng

illustrating an overview of a tracking process and

- systemin one enbodiment Figure 7 is a schematic

dr _avvirr@:_ciordausdé with eriguriinaspefceditthe preesnitimraption, there is provided a
Ngﬁlﬁgr@item‘?a storage medium having stored thereon computer readable code for
instructing a computer to execute a method of surveillance vessels, the method

comprising: surveying a waterway; determining the presence and location of a vessel in

-the waterway based on information from the surveillance of the waterway; capturing one

~or more images of the vessel; processing the images captured for deriving surveillance

data; tracking individual vessels passing each other while maintaining original tagging
identification of said individual vessels; wherein the vessel images are captured based on

the determined presence and location, the surveillance data, or both.

Infroduction o ihe Drawings

Embodiments of the invention are described by way of non-limitative example,
with reference fo the accompanying drawings, in which:-
Figure 1 is a schematic block diagram of the compohent_s of the system of an

embodiment; ‘
Figure 2 is a schematic view of a waterway overlooked by two cameras 22 and

24;

Figure 3 is a close up image of a vessel; _

Figure 4 is a view of a graphical user interface in one embodiment; and

Figure 5 is a flowchart illustrating an operation of an embodiment of the
invention. |
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met hod and systemin one enbodi ment. 5Figure 8 is a
flowchart illustrating an object and bl ob analysis in
one enbodi nent. Description 10 The enbodi nent of a
Vessel | nmage Processing System (VIPS) described
herein is a video i magi ng based surveill ance system
whi ch automatically, and in real-tine, detects and
tracks the position, course gnd speed of vessels
entering and using ports and waterways . The system

Ci I CUNMERL 8 i iNeAB: AERIAG ladtatingMri dverttnsdf amgekiadaocess
15based survellg ce systenB such as blind spots,

i ARbsteryn P8 £ §F Vessel and resol ution o

i m t atigeasis 4 mieeiayc dratviag digigtinthen eigshispbditoiyarpiniginance
por ff ment systenms and port

ogg€h0¥ Snd gysﬁelﬁq'r{ A anle%a"@tgﬁlgr% .

ors system enpl @

pr oc eSSty Biee fipndae U IPISHEIY %{‘?S‘%?an’gis "G/ or

akhhédigb@l intelligent technology to detect and track

vessel s, and extract vessel information such as

salient characteristics (e.g. width, Iength, height,

air draught, structural outline, physical profile),

0 & states (e.g. underway, at anchor), vessel
agn%é?%%grecogni se normal and abnormal behaviour. .

Sone of these techni ques include background

subt r agid SRbcARhbk SNPEERb! l&é@moebséiﬁgsmn ﬂg?&kﬂescnbed herein
vessel aqbject detectign and g :
b GRS R AT EOSEn 5 TR SShAD phEf b Bcafly B vsat tme,

b astscrs andhiiadke frer msition,fcoame snctﬁiéad sforesasiecanintiog ARH using ports

: %l% &vgt%Fwa% s eﬂ?énﬁ‘&rcuﬁdé}ﬁ@&o&&eyb@béﬁte@wmﬁg Ridar-

ere are

L DRSS N 351 3POtF I ATD 40 ARG Messphnd

f Irégoﬁahoromﬁaafua%ss &@?éh@reﬁﬁar@mg ieaputiliienofiodvese! r@@0ne

nore s

pgp{lagﬁnéen?sys T da;g]o?l ra{o(;,é/vs of a vvatervvay such as a

The embodied system einpioys image processing technigues based on
statistical and/or artificial intelfigent technology to detect and track vessels, and exiract
vessel information such as salient characteristics (e.g. width, length, height, air draught,
structural outline, physical profile), operating states (e.g. urderway, at anchor),_vessei
name and recognise normal and abnommal behaviour. Some of these fechniques Include
background subtraction and temporal frame differencing for vessel object detection and
tracking , dynamic background monitoring and adaptation (in which the background
referance frames used for background subfraction are being updated regularly or -
whenever there are changes in the scene, illumination conditions efc...) and optical flow

techniques o filler out false alarms due to motion clutfer.

One or more scanning camera views of a watenway such as a port are
procassed to defermine whether a vesselis or vessels are present. Figure 8,7and8g,
described below in more detall, show schematic drawings and flowcharts flustrating
vessel detection, tracl{ing and blobfobiact énatysis in an example embodiment. The
actions invoived for manipulating those tracking objects include Add, Update, Delets

and Query.
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processed to determ ne whether a vessel is or vessels
are present. Figure 6, 7 and 8, described below in
nore detail, show schematic drawi ngs and flowcharts
illustrating vessel detection, tracking and

bl ob/ obj ect anal ysis in an exanpl e enbodi nent. The
actions involved for mani pul ati ng those tracking

obj ects include Add, Update, gDel ete 35 and Query. 6
Where a vessel is detected, one or nobre zoom caneras
are directed to the position of the vessel to take
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ekat@ﬁmﬂ@nk@prmﬂﬂw ‘Eaém%@f g db U R e) gﬁ&?*ﬁ%m‘
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C QUERIAR eiFvardah whivews)a0t e thid émbooidhén gA oertisbeciralter 12 has access
& s\§1/aa§% g%%%ase L0134 STRAAL IR dat HabS Y Rl BARE B difihng
images and information. The confroller 12 is also linked fo a fransmitter/recelver 18,
connacied to an asrial 20, for querying and receiving data from vessels (e.g. from AIS
and mobile radio communications), as well as for other communications. The system
also includes one of mere scanning cameras 22 and one or more Zoom cameras 24
mounted on pan-tilt unfts 26. The cameras can be sill picture or video cameras. The
outputs from the siillfvideo cameras 22, 24 are connected as inputs to the controlier 12
and at least the one or more zoom cameras 24 are also connected to receive confrol
instructions from 'ihe coniroller 12. The input instructions to the pan-tilt units 26 are also

provided from the controlier 12.

The scanning camera 22 and the zoom camera 24 gre set up at a vantage point
with a good view of the entire waferway under surveillance, In some situations, it may
he useful to have another or more zoom cameras af different vantage points. In other



to an i mage dat abase 14 and an i nformati on dat abase
16 for retrieving and storing i mages and i nformation.
The controller 12 is also linked to a
transmtter/receiver 18, connected to an aerial 20,
for querying and receiving data fromvessels (e.qg.
fromAI'S 25 and nobil e radi o communi cations), as well
as for other conmunications. ;The system al so incl udes
_ one or nore scanning caneras 22 and one or nore zoom
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20 scanni ng camera. |n nost S|tuat| ons, the scanning
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20 The zoom canera 24 is used for vesse
details extraction and tracking (e.g. vessel nane,
vessel category). The zoom canmera 22 does not need to
have a normal or w de angle, but can have fairly
narrow view (small angle of view) and is usually

tel escopic, as the normal or w de angle i mage shots
are provided by the scanningg25 canera 22.

Al ternatively the zoon1canera can al so have a nornmm
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active laser inmager could also be used as a zoom
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(step $106). The scanning and zoom camera images are pre-calibrated to the
35 ' reference geographical coordinate system by looking at fhree or more fixed points with
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keeps frack for all the vessels in all the scanned areas fo manage é seamless handover
35  of iracked vessels befween regions coverad by different scanning cameras, Avessslis



10

15

20

23

30

35

More than one zoom canera 24 may be useful for
getting better views of the vessels, particularly to
deternm ne vessel classes, shapes and nanes.
Alternatively the 30 zoom canera 24 may be separated
from scanni ng caner.a 22. The scanni'ng canera 22 is
set up for a normal or w de view, the zoom canera 24
is set up to zoomin when the vessel passes a
particul ar point and offers the best inmge which is
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coverage) of the system is the combined range/coverags of the single or multiple wide



25Spectrum can help in identifying a vessel,

i ndependently of the apparent superstructure (for
instance if a pirated ship is disguised). It can also
hel p in determ ning some problens, for Instance by
showing a fire aboard or that the engine is dead. As
an overview of a typical enbodinent, the system
includes: at |east one 30scapging canera (e.g.
optical, infrared depending on the environnent) to
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behavi vesse novenent
pasddricofianspondsr based techniques. The system can be used in con;unct:on with

such existing systemts. In a further embodiment, there is no scanning camera, as the
25  normal or wide angle views are provided by a radar {or some other appropriate type of
sensor), with the vessel location, speed and heading data from the radar used fo direct

the zoom camera.

The system can be set up as one of high-precision, computer-controlied image
30 detection. After the initial set-up, the system can achieve fully automatic, hands-off
opevation for the detection, fracking, classification and identification of vessels. The
system can be modular in design, resulting in fow Mean-Time-To-Repair (MTTR). The
system can also use commercial-off-the-shelf equipment, which iransiates to low capital
and replication costs. However, #t will also be appreciated that the system may be
35  implemented with different degrees of human input, e.g. using supervised learning



Addi tional applications within the system may

i nclude: AI'S validation, post incident analysis,
scene/ scenari o reconstruction, inage fusion,
panoram ¢ i nage and wat erway vi ew generation for

vi sual display, and the archiving and managenent of
20 video inmages for further investigation. The
system descri bed above does ngt need to replace other
system such as radar or transponder. based techniques.
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to low capital and replication costs. However, it
wi Il also be appreciated that the system nmay be
35i npl emrented with different degrees of human input,
e.g. using supervised learning 16 techniques or
addi ti onal human input data entry, instead of-
ecessarily having to inplenment the systemin a fully
automatic fashion. Calibration can be by way of a
software assisted one-tinme calibration for the
Scameras and | enses, after which only routine
cl eani ng and sinple external maintenance may be
required. Once installed and calibrated, no further
set-up may necessarily be required to use the system
Thi s reduces operational overheads and costs. Because
the systemmy be fully automatic there is | ess or
reduced roomfor error and there may be no need for
an 'expert' ship spotter to be on-hand to advise the -
system operator, or



10i f one is needed, he is needed less frequently. 17
CLAMS 1. A surveillance systemfor vessels, the '
system conpri sing: surveillance neans for surveying a
wat er way; vessel detection neans for
determining the presence and | ocation of a vessel in
t he wat erway based on inflérmation fromthe

CLAIM purveillance neans; image capturing neans for
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pfocesﬁlh@m@%@sérb%faptur ed by the image capturing means. 4.
A system according to claim 1 wherein the

2. %rv )] an%&n%zt RGP B éﬁﬁﬁgfltraaﬂ%oﬁ{eéh@ for trackmg a

$sél charact eri St1cs extracted om

vessel's nevemrageibroogh threwgieBvys besst aR &if BYVAIRBECS AEGe derived by the
image PiddngReABans. 5. A syst em according to claim 4,

‘ erein the surveillance data conprises a vessel

_ category/type determ ned from said vessel shape,

3. hebphim abemdtd tanditor, vhivein hessiaieliarasr date spmppisassa vessel
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I mage captulring neans. . A'systemaccording to
claim1, wherein the surveil I ance data conprises one
4. Qr s;fmfne adfording o uline dnshseimipeciuneiliepsedata gonplisasea vessel
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e vesse captured he i mage capturing
capturqﬁgtarrtge image capturing means.

5. A system accordingl to claim 4, wherein the surveiliance data comprises a vessel
categoryftype determinad from said vessel shape, height, length andfor other vessel
characteristics extracted from the images of the vessel captured by the image capturing

means.

8. A system according to claim 1, wherein the survaillance data comprises ohe or more
of a group consisting of a speed, a course, and a trajectory of the vessel exiracted frgm the

images of the vessel captured by the image capturing means.

7. A system according to claim 1, wherein the surveillance data comprises behavior

data indicative of a behavior of a vessel, including abnormat behavior.



7. A systemaccording to claim1, wherein the
survei |l l ance data conprises behavior data indicative
of a behavior of a vessel, including abnornal
behavior. 18 8. A systemaccording to claim1,
further conprising checking neans for checking the-
surveill ance data derived8by the i nage processing
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10, onycimmuapeeEinee CR A EE TR SRS FISEN B oSS R o
more zB&haxmetasal erting nmeans for triggering an alarm upon
recogni zi ng anomal ous behavi or of the vessel based on
the surveillance data. 13A surveillance s%/st em
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determfn@fg PHDESHbMNGr BanplREMAKIng data that Rcidedses heighff efithe vessel in
determ n| ng the presence and | ocation of a vessel in °

watel. { ne wat erway based on information fromthe
surveillance means; a camera for capturing one or

%E Gord BLSH, H@la?ﬁ?%s%riher compr:au@% behAGR ei?érﬁhfgéaﬁatéhs for

processing the, | nages tured he.
fﬂgge“ﬂ%rﬁ“v?iﬁ@“ S{PP0 PPPSEIRIE fppuaious benavigio by agﬁé’%m on the
surveillgBantatf or tracking individual vessels paSS| ng each ‘
ot her while naintaining original tagging
identification of said individual vessels;
13 Wresnailianeheystamior ¥eseaist (0f 8 EOTREYE! | nages based

%rkuh)éﬁi@ﬁé@&ém b Urdeling adatedetor , the surveillance

daéetectoroggr de%rmln%gethe? %Pe%gr?éoénd Bﬁatgﬂtd? -a vessel in the waterway
based on information from the surveillance means;

a camera for capturing one or more images of the vessel;

'én image processor for processing the images captured by the camera for deriving
surveitlance data; ' , 7

vessel tracking means for fracking individual vessels passing each other white
maintaining original tagging identification of said individual vessels;

wherein the camera capiures the vessel images based on information from the

detector, the surveiliance data from the image processor, or both.

14, A method of surveiliance vessels, the method comprising:
surveying a waterway,;
dete'rrﬁ}ning the presence and location of a vessel in the waterway based on
“information from the surveillance of the waterway,
capturing one of more images of the vesse!;
processing the images captured for deriving surveillance data, |



14. A nmet hod of surveillance vessels, the nethod
conprising: surveying a waterway; ' determ ni ng
the presence and | ocation of a vessel in the waterway
based on information from-the surveillance of the

wat erway; capturing one or nore images of the vessel;
proceSS| ng the images captured for deriving

St%rcﬁéﬁ% cﬁﬂﬁﬁf (edsBis pashipg Achwitiee duidlecaaitizmingt Orzgtrlzaﬁaggmg

nprising tracking a vessel's novenent
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[ eill ance data conprises a vessel
iocatloﬂdifr}% IEmQ &%S‘fc’?%ﬁ he images of the vessel. 17. A
nmet hod accor ding to claim 14, wherein the
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claim 17, wherein the surveillance data conprises a
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shape and her_vessel, characteristics extracted
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according to claim14, wherein the surveillance data \
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tra ct
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st HEbhGhe HUYBE bshagegBecki ng the surveillance data
° rac%elrlved agai nst reference data. 22. A nethod
according to claim14, wherein the surveying
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from thengigers & by the normal or w de angl e scanning
caner as. '

20. A method écc‘ording to claim 14, wherein the surveillance data comptises behavior
data indicative of a behavior of a vessel including abnormal behavior.

21. A method according fo claim 14, further comprising checking the surve:[lance data

derived against reference data.

22. A method accerding to claim 14, wheréin the surveying comprises utilizing one or
more normal or wide angle scanning cameras and determining the presence and location of
the vessel based on image processing of images captured by the normal or wi{ﬁs angle

scanring cameras.

- 23, A methed according to claim 14, wherein the capturing of the images of the vessel

comprises utilizing one or more zoom cameras.

24, A method according to claim 14, further comprising determining the position of each
vessel using daia that includes a height of the vessel in water.



23. A nethod according to claim 14, wherein the
capturing of the images of the vessel conprises-
utilizing one or nore zoom caneras. ~ 24. A nethod
according to claim 14, further conprising determning
the position of each vessel -using data that -i ncludes
a height of the vessel iR0water. 20 25. A nethod
according to claim 14, further conprising triggering

an al arm upon recogni zj nonal . he '
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, conputer to execute a nmethod of surveillance ve
%6, UhoomSTanstons SRl Feraeg: U Gy DL, comPote! TeStabi
code feEh&F IR BGolbatepteerae andticdeaitsuomiionaswskeis.nthe mesthod -

wat erway based on information fromthe surveillance
comprigiiSt he wat erway; capturing one or nore i mages of the

- sessphg aprECessi ng the i mages captured for deriving
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tracking individual vessels passing each other while rmaintaining original tagging

identification of said individual vessels; _
wherein the vessel images are captured based on the determined presence and

location, the surveiliance data, or both.



