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1 Method and System for Rail Track Scanning and
Foreign bject Detection Field of the Invention 5 The
invention relates to method and system for detecting
foreign objects or abnormalities on or near rai
tracks. Background Art 10 RailMl tracks are currently
manual |y inspected i.e. either by involving people who
have tQ k al.ong the rail track to visual |y |dent|fy
a pr ob¥ERESE 18 il T3 id fbig Hon
fromone or nore caneras nDunted on a platforn1that
n?%ﬁ?oﬁﬂamhgﬁo ail track. In the latter case, the
ased on visual inspection of "noving"
V|deo (or by exanlnlng many "still" small frames from

the Vi g§rolnveRinifief h@ﬁo&%n@%ﬁﬁfﬁ%ﬁcfﬂ\’gﬁ or%&‘? objects or

rails. Such nethods and systens are not on

t @aneymalities opor aeassail FREES- t he chance and speed of
detecting foreign objects or abnormalities around

rg I! trra§§ §iue to human input required, and the

a i sk of human error. Such nethods are al so
resource intensive. 20 Summary of the Invention

Enbodi ﬁ?mr%ckgfare Bé&: érﬁ\g %h&@ ﬁ%Qct@H QY] ﬁe?lﬁg?ﬁ%ﬁiﬂé %@gple who

met hod to detec s or abnor

afdthie walk |a'qnﬁatb¢<§a'btpaf-‘é<§9t\!l§ﬂa1}¥gdemkﬁv B erkianm ion Y iwalehing live or
f aBlagdf Addd iMBgELh@N RS of m&‘érdéﬁieté%ﬂno&%dﬁm’é)ﬂb@m tatGhoves on

the ovj de advance warni n . .
ﬂbesf Méa&) wthp dater E?F {Sneé'aspgct'ee 'ﬁgbaseeﬁavfgg?luweeﬁm of “moving
derdeo: der by saaminingdmany sttt pels iffamea rfcbrb e $ide6) captured as the

aQQ\ﬂEl’g@Ho% gt?ercfﬁe %EI 'é‘.rcﬁ Fﬁth\éh lﬁ %%tegs Jr%hét otn ?ﬁ?%}\ll\gnd tedious,

fbldt gla¢ tl%\ftﬁfeth@cqhﬁme ar@d seeedatiedetediiva doreigndohirpts or tahrormalities
p%ﬁ:ﬂﬁ@?é:l‘%l‘bcﬁfduért@hﬂm@r?ﬂ\pﬁt?ﬂehui%u &5 f%eags o6 & uman error.

wher eby dana destruction e to incl nts suc

s3Heh ‘Q@'@MW alsoesavroedniansife: ot her natural or

unnat ural causes nmay be avoi ded. In accordance with
ope_aspe t of the present invention, there is provided
a—4@?@£@ﬁ#@épﬂggggctlng an object or abnormality on or
near a rail track, the system 35 conprising scannlng

means f r f

reans iR B0 AR oL IR o P to et
pfoseigm elleein r plnesmaliias gfoupd éalidch& by gaptmcﬂndmromsm@ images

Ofor BBRIMirgtEleRaHt infdtafidn. t he rail track based on
information fromthe scanni ng neans.

Embodiments of the invention can provide advance warning of the presence of
foreign objects (e.g., explosives or devices assoéiated ‘with explosive and bombs) or
abnormalities on or in the vicinity of rail track (i.e., on or near the paths of trains), and
allows for suitable action to be taken, hence aiding in the prevention of train and raif
related accidents, whereby damages, destruction due to incidents, such as sabotage, ill
intent and/or other natural or unnatural causes may be avoided.

In accordance with one aspect of the present invention, there is provided a
system for detecting an object or abnormality on or near a rail track, the system
comprising scanning means for scanning on and near a portion of the rail track; and
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Preferably, the system further conprises canmera neans
for capturing one or 5 nore inmges of the object or
abnormal ity based on information fromthe detection

means; and i mage processing neans for processing the

i mages captured by the canmera& neans for deriving
detection information. According to another aspect of

the present invention, there is provided a nethod 10
ofIelSHIPEaNS fofrfetRmising the Presense Aad locgtioprof dre ablest orabnormality
r @nlor hearttie pdriteh T valltraeNBIsed b BforhERINTHORThE BeaHifhg means.
near a portion of the rail track utilising a scanning
device; and determ ning the presence and | ocation of

t he obPeaferably, tadeystanmiurthgr compdsesvamerd meansfor dapfingbne or

t j j i.Qn cannin
g Meoe} BAGS oiBG aorniiny bl b b 6ip e

s AP AR iBgegaocessingmeans foe Breesssing dhe inlageheapiradbyiiye
Thempraan&nt fortiefnihg 8dtedtion inridagsn. descri bed by way of
non-limtative enbodi nents, wth reference to the
acconpanyi ng drawi ngs, in which: 20 Figure 1 is a
schemafcardinginiangthiet dspetira tHegestniindntion, atsle BrbAdhdOmethod

d . " ' . [.i bt k.
T e T
s EPREVRINGIOR 3P apanA karfialyoffherigil fradkuditising 4 sepnaing Wsviesnaadd
MaeRAfinhg thedRéRnbe hRY IBERRN BPING ShiRctYr aﬂ%ﬁ%éﬁ?loh B nd the

straight rail track according to an exanp
eﬁﬂ%ﬂ'? ﬂ@ﬁ? @“?@C&?ﬁ?ﬂ@@@@a&%@m Hherseanningimesnsaiiging a
Fidgection2ievibe geupteddo it stamtiieddiceC si de view
illustrating a systemand nethod to detect foreign
objects or abnormality on rail track when the train

| evel s out froman upward inclination according to an

eém&c@@ Hgﬁﬁ@ﬂfréwiﬁésgure 5 is a schematic side view
irTustrating a systemand nethod to detect 30 foreign
obj ect Ehegpresanh iwenrtion is fuherdgsaribed by wawbiorontlimitativeaémbodiments,

| @itk keferonde tb HARoMHP [dfawihdiC Iniiidht-on according to
an ex | e enbodi [ IS a schematic plan

nt, Figure 6 IS
vi ew of 94esy & @rﬁ"geﬁm"-"tffef"@g’i“g- strafing, a Glyplent andmethod fo detect
atmmimwjédteyorcabnpmhdlitytdhaaktlzadkeﬁcdrmgg tor ékaﬁ@%ﬁlﬁidf?ﬁen%
curve T . . or di. t,0 an_exanp
crmbodi e s el bRF SieuPiERnd g Ry iR B mpinod to
s Helaftrigreigneohiedts of phnormelitp amestaighb railatracksé@ording thetie @kample
f emBbdieb) €cts or abnormality on rail track according

to an exanmpl. e
F|gureW% is a schematic side view of Figure 2;

Figure 4 is a schematic side view illustrating a system and method fo detect
foreign objects or abnormality on rail track when the train levels out from an upward
inclination according to an example embodiment;

Figure 5 is a schematic side view illustrating a system and method fo detect
foreign objects or abnormality on rail track when the train levels out from a downward

. inclination according to an example embodiment;

Figure 6 is a schematic plan view of a system to -detect -foreign objects or
abnormality on rail track when the frain negotiates a curve on the railway track
according to an example embodiment;
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enbodi nent. Figure 8 is a block diagramillustrating
various systemdevices for rail track 5 scanning and
foreign object or abnornmality detection according to

an exanple enbodinent; and Figure 9 is a functional

bl ock di agram of a processingsystemfor rail track

scanni ng and foreign object or abnormality detection

accor di to . an exanple enbodinent. 10 Detail ed

Descr i Eﬁ q%(fh 7 & 8 fendighal Ripcketagim shovdog deapringipabtamponents of a
t rsgstemsto atetach freigro bEeES ob BhifthalRy on 3ANRAKBAdCbMing to an example

along rail tracks are provided in exanple
e%% g@h@% s. The system processes captured i nages of

areas &igytnd is & block digmnailosicitiod varidusasysteto davicksi #or 3l track
the e bpnoral.ities.
Theargflﬂsgfgpna IOI'SBréri}HgautoBFecf gnﬁe%%gm%{y ﬁ&@ct?orn a {bgér p'? Jo " an “example
steAhgdimeghendini t that noves al ong the ral I track. The

movabl Ergureebl|§|aefuh&i3nb!ﬂ§1§cmafa§i%|'n er a'Br@ée@EnHé Is5&QGm" Bt bail track
v%hji!cl e here nafter. refer scannin

ek oS, BHSH of AkGPFRI o SpieEpie S60ordg: dpesh example
tieatbtJdmnt;apture i mges) is used to capture a
per spective and surrounding view of the track and at
| east one 20 inmaging device is used to capture a
z Sstalled Desaioian portions of the rail track. The system

m)nl t OASsylstegn |dﬁBQﬂet§Bd’i e@@dt&ﬁ’ét@d R& ttliaElP@th ' rf@rgigﬂgobject or

i ces,.to £ a detect any foreign obfect
B alY clelisRor! 3ons api s, SeoMEY Rt IT graraple crabediments, The
olsys&@'h procEssys captiired kpRGesaof efdate lmictlxhﬁ r&lr tiﬁMé%Q’flééH ol a train to aid in
em.t o or ei
Bl 2 o SR o Byl e St B on a0
r&K'Fﬂf\@eHﬁ@f@ @ostandOaione omitethat mevassaldng dhe fadicteatRi MBS movable
t b@fuél@':hclﬁcfe@cllforﬁgﬂ of %tglgf&h&ldg Fbslo\péh'rpc‘fé %eﬂe?r%{tgnr Teferred fo as the

abnorpalities Ina w range
18%nning platier Atlgqgt anedmaging de\g@e &eme agamera thataap captie images)

ugerkelad capard 8 peapbativa éﬁﬂtsﬁﬁr&ﬂﬂi rfg%&h%f‘ﬂ%bir&‘&t antO& 184st one

o TR s S (360 TR a5y 2245 vin ofpostioniethe plbtrack. The
Wswm nMent@o theaimaga sttearas sbtainéd Rerk the mﬁigihgcﬁevﬁ%)to analyse and
oRsiBEten? R Bbiect oF b A orProb bl IR sl Rt RISl ot

camera zoons to capture an inage 116- around t he

det ect mgurk Ar{hb@s a%@ﬂ:&ﬁéﬂclﬂpﬁwﬁgoéf RV ligwand |of a system to detect

|,assn‘|ct|on oOWs a Ssc erratl

u
oFgian phieets ysigo %?%éfrﬁwan‘@%ﬁwq @oweteré@ﬂ a @5 vEbiclei 1§8. One
omrﬂm’ass wsed ddrresamaingt ihe $aiPk K104 ftﬂlféregh %ﬁj&ct%%ﬁ or abnormahtles

SR feh e TPy T a8 175 uhad S ot
camera is used for zooming onto a detected foreign object 106 or a specific location on
the rail track 104 or its surroundings (zoomed image 116). As an example, the wide view
camera covers a frack length of 500 meters ahead of the train. Once a potential foreign
object is detected by the wide view camera, the zoom camera zooms to capiure an
image t16-around the detected foreign object 106 for analysis and classification.

Figure 2 shows a schematic plan view illustrating a system and method to detect
foreign objects or abnormalities around rail track 200 according to an example
embodiment. A scan and a zoom camera are indicated at numerals 202, 203
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4 respectively. It wll be appreciated that the scan
and zoom caneras may be inplenented as one canera in
exanpl e enbodi nents. The caneras 202, 203 are shown
to be mounted on a rail-bound vehicle 205 noving on
the straight rail track 200. 4The rail-bound vehicle
may e.g. be a dedicated inspection vehicle, or a
Ioconntlye of 5 other train enqlne or carriage. The

s CEHRRFHGYe dhetilh BRy2pprecigisgatiiel they scani snscZpem caerasimiay be

i &npibnhentbo FCame asmeadn %k&?ﬁ@%nﬁddﬂ?élﬁ@}(ﬂ@ tameras 202 203 are

i r e r rac

oty e ARl b 4ERAR P Bhes s icn e s rekfsok 200.
ig hﬁﬁ%ihml-@dt\@h@bdnay 8.0t be ebyjedicated dnspeeticai vebiclel bha ocoimetive of

a%&e?@ﬁm éh@m@dﬂ‘ééﬁla&e Sl*ﬁg‘@ﬁarﬁ'nrg‘:%ﬁ@% Eﬁz Y rﬂ a\ﬁ MV a GJtrectlon 204

the scene I'n |gure |ustr
mepf ScpbigtoRepR al arcEiren 29 sybstantiady @pluéaba endrmrrqun@eg the rail track

t 260 ertagBkample BROEMIMERT Simlag, ﬁﬁ%ﬂmg% c‘éﬁ‘igf‘ar @3@%oﬁ&le to zoom
and i's

h di f 3
sg’gﬁ? ?hec og%bLaﬁ%mt a{hﬁl@i'lr“? 6:gcr:]I Sdl ng and surroundl ng

the 200 at different distances ahead of the vehicle

205. § I vabl.e .

15 zoo'r:ngg'lrﬁ °0 Wsté%t% SO lé%?’ 8IS \E/’\ﬁhél %e@%gn%gtg?%lpus?ratmg the

s 8¥terp e@%ﬁn%&d de detect Sfeesignc ghieets 20 Zbnorfialiiese ind the example

S lembBdimefitc TAEBEAMINY cAfed ﬁ)ﬁ is ekt hRVARY i B Bir&iSk 85300 and is

a% met hod to detecs\,aé.F| nobjectsmt eexange .
BCrEAD harPa AUPSADliply| BolSg0 |a0desuraynding dasm2OR et different

upistandes aledaidraittheovehidle 205. r&mﬁzar@ mhé%omfngttit&metéd’z m%st?rﬁ&able to

[ [ Q, a after

iy 3 S SRRy BBl Pt Byes o Somp e or i o ermera 202

404. Figure 5 shows a schematic side view illustrating

t he SVISF;E@ @@Ho@%@ﬂelﬁé}m ?&’é %rr%’ O,.%'irgh m‘%bé#g{éh af'fhethod to

abnorna ities in exanpl €

vEsieel fereigppbiectsa Fhs,e Yamplersiogimanhwiven theivabicle 286 feyals out from
i ap up\pﬁrﬂtmcliﬁatmol OfpoktibR 400 8fthe 286k b0 %%%@n %éwar\%nchﬁmg up to a

d I 50 ft
¢ RO ates et et e B d S st sfen 4 504
Figure 6 shows a schematic pI an view illustrati ng t he

t
bnor repe SShAAL e cBheri Nide UBKAMY RR B e metrod o
SQQtQQFEfOfﬁlQ@cRWQﬁSe%"daabﬁQMﬁ%ﬂ iorte exampié ewbodimantofhen the vehicle
NPy RRAS -oufl ik é Sowﬁ’wé?@ rlﬂdn%ﬁioﬁo% ‘bfortfoﬂ%obrc@%lﬁe &Q&r?( 200 is seen

ahead of the vehicle 205 1s sh e curved

adygMsTaly ielining pp do a pgipt §Q?ma§?r ‘H?"Ffetbﬁutaﬁk 8P0 fenels o adwr!zontal
26@1@0110604 [lustrated in Figures 4 to 6, it will be
appreci ated that the system and nethod 35 to detect
foreign objects and abnornmalities in the exanple
enbodi frigure 6 shevs e stiemalic planddew diatrailg e systemsarahmathod to

Sihe&tableigh! dpfedtd!Ghd GbitEmAs T O AHI ehB&h &t witehds Kenicte
205 negotiates a curve along the direction of movement. That is, a portion 600 of the
track 200 ahead of the vehicle 205 is shown to be curved around a point 502 in the
horizontal direction-of the track 200,

As illustrated in Figures 4 to 6, it will be appreciated that the system and method
to detect foreign objects and abnormalities in the example embodiment is able to
provide coverage of areas ahead substantially including and surrounding the rail track -



10

15

20

25

5 200 under various track conditions such as

inclines, declines, and curves. It will be

appreciated that the coverage is provided for both the

scanni ng canera (conpare fields of view ?06 in

[ d f the Zom canera (conpare

Elxggr{)le: -gog?n f6l) él 32 4823 [ neFi gur(re]s 4 to ﬁ). 5 F gurle

7. f tional, block di agramshowing the principal

c38§|”3'89%g%t?8ﬁ 3’?7‘9% °°'6°ﬁ“°5ssiv & inaioes: &geale"lee.cm euredsg it will be

olappretigteddoaiitiol eaystage dnprevideoeb&ti eicaBiig camera (compare fields

o A5 3nERaRY 1 B ARE 19 it o (oats reanra dpom el

t HE8 infrighirRaf toB)- f rom vehi cl e positioning nmodul e 706

are 10 continuously fed into an inmage pro;:_essn ngI

dul e_708._ Th rocessed inmages are continuously

?gcgr 35’&”{%7 IS a'gct'P%aé 8logk HigoraBicrlivwing 1w prinipaloupled seiponents

| ohgesystme 70sto détedt fortigh abjédt_§|6§260rlﬂlﬁ L{bearéégarp;g@:qélnébodiment.

| Wt QEGTE vhids MG 45 3 calera BBy o? Arzoom camera

d Areduia se047tpgether witk dhe injarimadioh fromanehicle @baﬁdzrﬁ@ tdfl¥ 706 are

t [ [ 712 conpri.ses

A e e 0l I 708 e froSed e ae

i ﬁ&ﬁ'@“ YIRPRrged IReifiiaa® fRepidig, medsda Tit0e Thewptdeessgd images are also

afedrimibiacfasicie ratile a2, Fﬁén_rt]@'cg mé&mgﬁéeﬂ 3%?? %gg (t))iﬁi}?ﬁﬁgbhe , Geographic

a i st nti [ [ )

ey W b o
! - a s fo

it oot hORRG P B AY bist ratang varTous L

coupl e_(?gvddew c_esé@or “a tal oot AR S 1R ey 7 Biggtiching,

offjamalies detpetionnefioreign crbiest t dedertion s tidn &6@n | analysis to  identify

ediscropicies 'GIQHE Wbbssgéﬁmﬁgiéggﬁw aféﬂg'acgerﬁ&@ cgﬂgql grgl}d&e 716 for

[ L.um nati on device e nmounted on _
a{a NP PPERSEHY Preselanalydneaplies nrages around rail tracks
obtained fromthe imaging device 80_2rhar_eI }‘etrjn_ Lgt iaon

ut . for .processj ng. e illu | .
O Y YRS SRRl A s L or a o
sYapk sepmt And foreign ebjedtioglabnaromality tdeteation systemt 8OO Rdarbxample

- orittarhedToan irlogil deviBe s e bl R vibd B R 0B rted on

of }he illumnation device

g PatpEn f iR lpeatinrg: cHiedimenag aopuratsil drackSTlobtained from the
i inaging g{e\g?@ gg:g ard feg :tdﬁ] g ﬁﬁmﬁlgtgn“{vﬁ%e%%g gﬁ&%%gq%%ﬁ% fllﬁmir.rfation
?%%? gé@&’ 15 sEiRgdimeo i"at%[’y‘sé'?e fhihe gysten) 860 i lined light conditions,
i Inghidingeattright dmealt willbgl appOiate BN EdveragaFeRIIumition device

- CRAYNGS e it 'rﬂ&%&?léoa %:ré' gﬁsﬁ'q{%d Oh%tc%gcgﬁigg %Iagrggqr}'? S‘Ela ?maging

30

35

not shown), S _
\(MGy'ﬁe rgligles rreanting Bhgjzpemity cainga ee@ns $nat showa)t sidik& to those

leB6rbed ivikeir@ltdnts WEREES 7% BhGhiG? hfay ' %S%I‘ﬁblgl%e%g ulg single

or separate cameras. The computer system 806 includes a core processing module (not

shown), details of which will now be described with reference to Figure 9.

Figure 9 is a functional block diagram ilustrating the core processing module
900 of a rail track scanning and foreign object or abnormality detection system in an
example embodiment. The module 900 is coupled to a number of sub-systems e.g. 902.
Upon detection of a foreign object by an object detection subsystem 902, the object
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900 of a rail track scanning and foreign object or
abnormal ity detection systemin an 35 exanple
enbodi ment. The nodule 900 is coupled to a nunber of

‘'sub-systens e.g. 902. Upon detection of a foreign

obj ect by an object detection &ubsystem 902, the
object 6 recognition subsyst em 904 classifies the

d t b ) bj ect
4 5 4 A e S o s e
aome@gj@p@bmbw@uwvyssmmd 9@ obfdut seflyehisSdatsbase subsystem

S e B P U g o

ol5fasey ?B’e%%\“%"‘ﬁ""@b?r aﬁnomlé@e@tr byausing 2 sélaaf edfeS or a rule based
ereppine opan XpefbEpsitin. $I¥§ﬁ11%ﬁb sﬂ_tﬁﬁlng &ﬂﬂ?stéﬁ'gbﬁ El‘egﬂzfs large and static

t
SRR AR U815 e Betois At anomal. e
¢ Ireasisilef 908driggersathn edamal andtateet susbtdne 9 ADAhrebPBIe 'opelahtf is able to

a'téi{erﬂéegsaﬁ} g&tﬁg Zﬂéﬂsgs y a(@%ﬂ!ﬂ!ﬂﬁ%@ﬂ%#@&ﬁﬁ%@ﬁ%mmmg and

| r'ﬁ'%Pﬁ% @lbszszemmé $ipreg dherasesiedmages obtaiapt dokn foreign object
S ldbféyﬁﬁdrﬂtb%‘ferﬁ boZ 5 plbf&cﬁ LRSESS Wﬁﬁé@gﬁrﬂgﬁbgﬁ%ms such as

n o detectj on subsys
D?&%Jtti‘g@{? ﬁ%fs‘f}ﬁy%temlﬂ%t reparanhip d)‘?f?fmﬁo% Shaion: efahicles Begitioning
?%l'b%@n’t @18 aviapipata @oﬁmhﬂttlﬁtlﬂg's&%tﬁetel%ﬂgrpﬁﬁﬁﬁe%e trnodule 900 with
e Position stem 9
iy B i oEH or BOAG Borelon ol e, PO it e mscessary
ITHG‘GFQ? 900 with the required information for better
i nspection result and control of the necessary

devi Ceﬁ"a 15 In a preferred enbodi ment of an automated
rail 8 erefemsth ieﬁ!',?"@m‘&“‘f 6t an @ytomstgdetail ackagvanmingland yoreign

debjectt armbnsmﬁl@rﬂetécﬂ& @fs@é}n &h@ léﬂéli érB@ncf ﬁb'ra:‘ £8%Kis 's2anned and

H{rﬁago% poLent Lal a g ,J

G 7P QOISHS PR '105’1“? s Mbe( 35'133%@§$' Brseitintepir immediate

i ﬁwmnelmgs oputhe @uowdidnigsiuding umsgésaugdwshﬂgézkgcar@@eiela@d and the
n t he r

; \*éi@v%nf)% Jﬁgegh& %ggtge;wﬁgdaa% G trg%ar$ ing g}edprﬁaer{cﬁelocat[on and other
D f%@!@ﬁfcl@fonn@@atap@\ﬁ t tentiabipreignaibieet{sitor iahfiarmatitics OThe system in

ab@dht ani diboAPieMREdraprisb@r €i gn obj ect (s) or
abnormalities. The systemin such an enbodi nent

g ?gﬁggﬁ’eﬁ Acdmmtmm%%clmt&%b@@br%@sﬁﬁx %gbg\%éggg

that ok gp('rénr)ea e S“as%ﬁet"ﬁgs 1] 47 eperaRlef sian tharail track from
di f f erent \diféerent giewe (i.ef front rear, plan angkias) Mmadrogi aiﬁéreﬁ%gles
from dgff ergpd oﬂﬂ&lees%cond iHaapng?g Bé)ﬁ Yvﬁ?%@onﬁﬁg c?%'«agwtles to “lock

[ magl ng devices wt

onto" a det®& @odqf‘i‘ﬁteé'i fgrelgﬁb?tmt obanyagejecissl lecdtiods on the track or
| ocati ons q® shh@uﬂd‘ r%Q Kedpeciallyt for &Hrffoﬂpﬁg\!m%ﬁ opfionally for the side

especial l'y for ‘lt oné vi ew and t1ona
si de he first second imaging dewces may be implemented in

single imaging devices;

iv.) A positioning subsystem (i.e. GPS, dead reckoning, beacons ) for
providing positioning information;

v.) a digital mapping subsystem for displaying the captured information (i.e.
image and detected foreign object location);

vi)  Animage recording and playback subsystem;
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view. The first and second i nmagi ng devi ces may be

i nplemented in 30 single inmaging devices; iv.) A
positioni ng subsystem (i.e. GPS, dead reckoni ng,

beacons ) for providing positioning information; v.)

a digital mapping subsyst em far displaying the

captured informati on (i . image and detected foreign

obj ect | oc% Q recordi ng and

pl aybal® s ‘aﬁm‘#"ca\?f’? sybsxsfag't for entelling @ displaying images
subsystem fuemotm;ntrol l'ing and displ ayl ng i mages

renot e Vj i | S . .

i ncl udm réur%" ﬁdggé@@edgé%baa%ﬁi IP%’F%F t{a}c rﬁé%W'@n[mematm
(Adys), Whl chystam B3, whishimaigesl ibe dmigm ldcetian i gidigilal map or
Map or 5 NiiReShng and ix.) An alert managenent
systemthat can informrail track controllers in the

event B f oMbrlgH masgementsysiem;tha capinfermerail dmlo donioliers in the

may have ongvenforféreign 8bjectldtettion. A dat abase of objects
and their profiles which are utilised by the system

that determ nes the action to be taken when potenti al
obj ect Burther emabediments imay daveaores atet@etied, and to enhance

obj ecty or @@P%&E@e' Jf%b}egétﬁ?)\‘&ttﬁ%‘? rofﬁcl:sa\lﬁrﬂ): 2\%6\& lsegfby the system

and/ or 1dent cation
rules, a rubg Bﬁtg%n%@m@cmn & hex faken whant eoientialbebjects or

enpl oyed Idbnbimitiss %Yétcié@cierﬂatan@ebereﬁh%é Blﬂgﬁtaﬁlt I5BRormality
to be taken \{vhﬁn p[% egﬁq l@)ﬂj ects qr abnor it

are det ect dfecliofy cRssitiGation andiostidentificagon capghifiiess i t y

det e(k:)t:ru)n kbetsnt riles; at nuzrbaasad enging e é)fpeﬂ%ysteﬁi to be employed
capabi liti

r
deci i on- mael gte@e gptd%%tr@ﬁ% i %é'g'&é?lﬁentake" when potential
pl atform Xbiegtsi jor )akppalities care ndeteatesh| artdi e enhance object or

processi ng a%ﬂgrn%fy%@c%h cla@sﬂ%at[&%nmrheﬁfrﬁcta ﬂaﬁablllties
uses, such as periodi ¢ mai_ntenanc

Stit chfiidg hiceMroisrodn etbsr f‘ﬁés'@"smakqfdﬂouﬂf@/\remotes ta theescanning
tracks; anqgiatmm) An I'llum nation device, for instance
attache. n devi ce, the platform
carryi ’ﬂ‘g) th t'aﬁv?rc@é‘ r%ﬂ\r}@‘ée PIRfRssiog éﬁ?ﬂﬁéﬁf"%\/“ &g for non-critical
captures iusegescleapaniddicveinterabke, eidie scanni ng device

can beyPuEging buBfinGRAlH pfdbdthe “OStic’ view of scanned tracks; and

xv.)  An llumination device, for instance aitached near the imaging device.

As the platform carrying the devices moves, the scanning device captures
images around the track. The scanning device can be mounted at an angle facing the
track at the front, rear, side or mounted facing downwards towards the track. The
images obtained are then stitched togéther to provide the operator with the manual
option of going through scanned images of the rail track and to detect foreign objects
and abnormalities.

The system may usually process every single frame captured-from the one or
more imaging devices, although this feature could be different or varied in other
embodiments. The system may have two operation modes, i.e. training (or calibration)
and actual operation, During the training mode, the boundary of an area of interest is
defined (e.9. a sleeper region between the rails and a sleeper region outside the rails at
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track at the front, rear, side or nounted facing

downwar ds towards the track. The inmages obtained are

then stitched together to provide the operator with

the manual option of going through scanned i nages of

the rail track and to detect foreign objects 30 and
abnornalltles The system nay usually process every

n le frame captured-fromthe one or nore imagin
nedsdistaneashuffie eystamsmay itilisec an| inftial ecalibrefien @atiod for scene

V&ﬁd!e?ﬁamdhg)blhtﬁfo iRtk REHRl bddRkErotibid® (RMMBAYoljE:Y @sﬁdﬁoas rails,

eratlo e e. traini callbrtlo
OBEhEb o palRE Bistenaf; S, WY, &P oD ( Rksion cbiscts or
bebrmnmautlesf Daringartien aofual wpenatiet, ths syd’tem ney ¢@mngare ckey image

Sh feré serfb]rf&ect.c}f’lf‘rﬁ% B%fo@h%ﬂg%ﬂ?ﬁg%@?@% éﬁe aév? Acquired '
rrmaa%-. fpr ’@éewhomeﬁt an¢ pbrgimieliea eisatiogre Thokeyf imags parameters may
U Bél @b&ét&!l Eialgk’.llizrlj'rl ﬂﬂa&e@t & ti'lfe %afgrmb &hAedfl.ob %‘éﬂfép Whdironment,

@ E J; H‘ %dca s, Sleepers,
f HUPIAEQN, C r!ﬂﬂof‘%) Rug e@t"(‘f aven ﬁéﬁj’é’@' ‘P%%"F"Eﬂ éh%@j}ges in the rail
obadcdestiar (e.gabhuonel lthd syetem ey ungstbl’ﬁ& |rﬁﬁgtellahplates for companson

4R o454 PR g s oo oo
i ﬁlﬁbrhﬁatﬁcgﬁi)?dvﬂmmﬂnhbe wisyed daok fardmanushfrepectiboror to review the

f gétebig@ropbigieslje@nd abnormal i ties detection. The key
i mage paraneters nmay be updated regularly to adapt to
the background changes (e.g., weather, environment,

i 11 um madh Qﬁtamplédémtbd@ﬂﬁént trer sﬁt&ﬁﬁ@ a@re &ve@c&ﬁa@k@én objects
tra

¢ BB S2p X008 BE g © el e oSG EF pLABe ot e by

' comml foseign Qlﬁetaslda d. G:Iead draved)jlidert etdof thetsemitmtﬁlldvet bfethe system

20
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Eée%%u&bg g@ g’nangﬁ?é%ggi chﬁ rﬁg f&%[gﬁ'o%iéc&b}rﬁg t8rmal foreign

recor
éﬁ@%tcp'dﬁ a0 heofittesed ewt hased oaeﬁewt aitribiites esiugin a8 bjizec perimeter,

| Bre@Nproa MRhfho8S MRS Rblouf B8, MYCHE Mstahc8d e bi@ection of foreign

60 o L B3 AGT i e gt /39, sthe b frsion

cabjsetsl nizy benhidder of osverahby bitee, tiorhs!. dbject @dhdl IBANLES litter etc.).
AR b SRR 4 8, L b R oot
f @lﬁ@pg’henvbpmmrss athairpasesdt maybe usgiul to bprekine careras that pick up
AP {Hel ighe c:'m@ on- Qé&féjs&ﬂtr%( isdfae!xF@th‘lfer h‘glﬂn@lﬁe %362 normal

as Sl ze, perlne er, ar ea
i FATRRTAINR]Y b aperlifo disgem ||‘?ﬁ"8$ t?éﬁ!ttern\glﬂllﬁh&@slmagﬁ% from an Infra-red

d&énﬁiﬂb In@sry 5t uded!t®icBekdOthe béd!’d@é %re éﬁﬁﬁtlﬁé afl %ﬁﬁ%daﬁﬁé/éi%lgnature
5' Ltt,t Iy %_lcbe#aa?org anEPd when abnor nal
'5' Gt %B &8 Ofddan Rt en or covered by ot her,

nor mal obj ect (dead | eaves, litter etc.). Certain

conf i 9y ﬂFéso tdaqj %%W’%I& ?OI‘WB%! Bgiﬁﬂé o%%teg?té&gﬁr oc%grdlng to the

opti mume resu f erent
p@*ﬁbﬁ%@s@mbwmﬁ'ﬂ? Hiweyerk Wil be appretiatad theh ther systanhatay also have

Pédiertd pointing backwards (rear view), downwards, one or both sides of a platform.
Further, the foreign-object-detection is not limited to detecting a physical object, but also
includes detecting frack bed surface disturbances, given that there is a possibility that a
foreign object may be buried underneath the track.
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I mages in the visible and non-visible spectra. For
exanple, the imge froma normal 25 canera nmay be used
to discern leaves or litter whilst the imges from an

‘infra-red canera may be used to check if the | eaves

are emanati ng an unusual heat $ignature, indicating
the presence of hidden objects. Figures 1 to 7 show

ggl gx;%%@[}%’@%@ ﬁgﬂ'[egpbr!eec d%% %ﬁfﬁqg \r%ﬁatgr(r:lg@(tje:c?sgfo;e?gnt g]b?ects or
ambnermaiﬂ@daytmatesmhg: theyistgeE af\thairsak dagiifed 9B s88nning device.

O{ﬁ%'tlﬁ? Iﬁé’cﬁ %Y\?#r%?nr}lgfrtfgrde}@ﬁ?e\@{)bytt & \%{ng%éwgen eanooptlgnoaﬁ |r|1nag|ng
f d#elé'P%; ELYET éﬁqd @etosm in @nd iprovidieta hlgfnﬁrtrwblution dreagecafitheg olsject for
phﬁﬁﬂoﬁéd clRbdifRGtion EH&loﬁlo%ﬁtiflcéﬁ'b?nl %@%ta‘i’u@%@%bﬂga HERGKY object is

d. surface, dj sturbances, given
o GECBIASF S50 PO DR S BpRuey g rBlvastdedlon-maker, suh
uradethele:apltenﬁm_ntmmior s3&ted oﬂefht@*fb%@%smﬁﬁe E[)Efemsion on the
r stem det ect s ei gn obj ects
ey eI et o s oo
t MRYR Qﬂdp%@ﬂe@hb?ﬁem@esdEIswnﬂmmwIpeenlsmﬁmsegtahtéd The system
Oféllcﬁﬁé th‘érus%pmjbﬂﬁibhﬁeythé %e%&{ Sf:ﬁ'\ﬁaﬁjesj?%xttﬂﬁxgstﬁ H\e%oaccordmg to

devi ce t1 onal rmg
2 §FRTENkd %rﬁf%%?fd’@“!aa %@ﬁcereégiﬁ uti on i mage of the
obj ect for 5 inproved classification and/or
i dent i

éi caé,i ces E\}f}/&en. det ected object is

bei ng 49%¢ ?3@3'9('@96?%&? OPIFaTHyS ﬁaﬁf'eﬂé’f’i‘&? &4 4"%)31‘ thg system
r ebreisasan atbeic signad rte renlsgstem m;uei‘atora(svhbhﬁayba&belw the operator of an
(o t

G APy r i ohVt B ARSIl P b rokghen B fiafbs for further
t 8ctioRdn ga exameeg sathpdigent. The szﬂtanﬂmymlaw@e integtaterlwiti positioning
Wﬁﬁ(&yﬁﬁﬂ (5@ ?G‘PS)&‘ déaafréc%ﬁmﬁé)%l%?érﬁi F?él%ffor?'hs pasition, possibly

rant e The 'system

t POERRF Mt ‘?%ea'?deﬁ'ﬂléﬂ'] msp, stingt thetsystem gany a!wgdetﬁ@me record,
C an® repoftthe r!@etr‘]tgwst of ﬂclfwj irhdges Qﬁbtu%ﬂVér@efolééﬁrngeﬁ(s) ‘éb&h“étely and
ap ce n o '
I%olfﬂ{.rziftﬁtg}&%aﬁs %gtgerﬁwl?l %opt lﬁrgcéfg PHEIS map may be
sysademo. B%ﬁgj@dumrmﬂarad lmagmml plaoed alony sHecsidesn tiad 1@l track. Using
(¥ffer 'ﬁﬁﬁ’erﬁ‘lnﬁclﬁ% ett g@ ruﬁ{ié}gtaﬁrimigla?ﬂtﬁmg%g gg ﬁé ﬁdseg of rules, a

train on or near or a
cBif pased epging pr F‘UP’EW&SY%M (that usesa{ﬁuelmwphmsual information about

endrai Fﬁﬂﬁtack Tétﬁtoﬁﬂélﬁt@énme@h ége%) 'sg%;ggé i o# Blg cts can be

p@"?“ : ' ﬂlgﬂﬂsﬂé'?’f i Sg'ﬁ%té'lsﬁm'%e jird by sRmpadngs ths 9aptured track
tmwehsmthva titabase B foreincbbibct irhates MRPeal Sithel MAbtkdEImages and

USRS Wi DG S S B e v

alogationtoé Pyresnending rapnﬁncms|oythe@anhmacckrmabe deferrdinté briectricved easily

t B §Qed). | 'Iﬁ%ﬁgé@ SMtetesd Mo léﬁg&%ng{ggéﬂg@gg%ciﬂ@)bo& iSns Hfsﬁng track

: using radio or in ced
quﬁgssa@latpa oreign pbiesty cRN bejsiorrg and retrieved when necessary Locations

may be based on geographical map references or more conveniently based on specific
markings on the track: In-addition, the captured and processed images can-be stored for
play back purposes.

. Apart from accurate detection of foreign objects, the system can have the ability
to detect abnormalities or confirm the integrity of the rail track by examining the space
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either pattern matchi ng and i mage under st andi ng
algorithns or using a set of rules, a rule based
engi ne or an expert system (that uses visual or

non-vi sual informati on about normal rail track,

abnormalities, or foreign objeaots), suspicious foreign

obj ects can be 25 detected and possibly classified

and/or identified b onparing the captured track

i :b&&&e&“mﬁ% sﬁ“ﬁﬁieﬁbé?g Fiistsy i ppake upnthgesalli rack and its
r estfrowridivgs, ifielpding the sideesgyasiu@s @f the HREIE 56 &l ek AMHIE SmB&iment. The

b i. ' it [ i nf ti

¢ Reftiig e AHTARA f'hifhacR T4 VAt verbt e Bk fuatures. The
r &°ene Frdldrack informatiereelérinedieyiscanning tieviaenn tegrdtied onOGIS and
o Wil fap foTBEIRTy ﬁmﬁérﬂ&ﬁ@%@@ggakﬁge%fug% L0k éseiﬂfg{cgéf? Hirns, and rail

specific portions of t ) assoc

f 8?’3?@?9 Q%f -dtown deagk fraturesypaybesertiched by the eddilipreof new track data

neaptardayd ptogesddd®yshe s@enPe based on geographi cal map

references or nore conveniently based on specific

mar ki ngs on the track; -In-addition, the captured and

pr oces Beefdémtadaciitaterihdl dhes scannitlg Hevice irmgthbflidws the rail track, the

p r Q% ' of foreign .
%E%%@%?%. ég%&él ds &!Hﬁﬁﬁﬁ%ﬁ%& ::‘:mg1 g:ﬁ%{ﬁ%dﬁ@nl{rgw et[aggtlr%ormatlon,

obj ect s, stem can have
alftR¥r pRaPraceesedolo defamiingnthen appasens grovenent of Hiee rail track (as the

t sedining \eois@ Fioves Bvar iR @il 866k) Which ReiheR %meﬁsgterdaqyl automatically

structures and ot h objects that make up tl

t F‘Q@%’"g P ?r{e£'gat'8ﬁ Pﬁr',?ﬁ ﬁﬂ%'}’i‘lﬁ‘g deyige.pr kY gikeriepbnigier(e.g., selection of
s stanpingdegicafo uskdf rmhorathan dns inmikKkdavik s sEbak)ent . The
scanni ng device can follow the rail track laid over

varyi nn:ghterrai ns and curvatures. The scene and track

i nf or nH19 Bistahean detgctiiy resétime forgignlebjects atmg the ralllintah estlample

0BiBodmEHSTRA GeRchibrd Eﬁtf?sklst&ﬁﬁné)f)ini:ltggﬂ%L@Xtyté?i%%{é% capability to

known .track features, stch as swt )
r ?‘Pf’“’%%“%ewﬁﬁgf deh 2. Poteriiainforaigic Rbied eavices atteptiore or whether it
e sidutchiscigired. (UsimdstittbinaBeodhitieWchmiqies, favRibl-R RIS SHliqueness

¢ e SR TRBE tghelfontl ol ot Fymtn pardegiyect may be
t Fefapared with a koowre alvjee diatalrasgels detesming lthe asturddl tid Rible object.
! TRE koAU RSt 480 B0 dchiBidy LML BB P uies BRY (OR based

processed to determ ne appar en

r 819ing ek eXpest svatem. Shaklidanigraiamn, dhiject fhevdededtade thet system can be
r @dnfiglre@ Gk )alekh e rdiSvahi GBciGGHIRSIRR &t S PYs ﬂ‘%t a’gﬂa% %?E{)a}[ors or
ag#gs’gc{%% tlre E}r;fe tation of the scanning device o y
oP f&F HRTeLR 28 ”(“3%@‘2"0%@-%6&3@& tog scapping piatfgmeeranpeoaching
twainjse i f nore than one inmagi ng device is avail able).

15 The system can detect in real-tine foreign objects
along the rail in an exanple enbodinent. The

det ectiherimaging yevieenmagybe anyl aptical @r irdatad earmeth o atdedifed frame

; e front
or be designed to capture track images ahead of the scanning platform (e.g., the
scanning device could-be-capturing the parts of the track that are currently-being passed
over or have been passed over). The scanning device may also be installed at the rear
of the platform, e.g. where the platform has the capability of travelling in the reverse
direction. Video, still or visual imaging devices may be replaced or enhanced with other

kinds of (scanning) sensor technologies that can provide structural information about the
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shoul d be ignored. Using pattern recognition

techni ques, the visible features uni queness 20 (e.g
si ze, shape, lum nous intensity and colour) fromthe
detected foreign object may be conpared with a known

obj ect database to deternmine the nature of the

p035|ble object The object classification can al so
h|e u5|n a set of rules or a rule based

eﬁid fieeko thel ¢ sufeyndines gngduakiecis Pl g Baskedhe |seanning

deptaﬁomemeed met dpsd eal gaticld aravelliyl oY Uhe dait Gacd 8kt itt &RId be an

th t t
o AR LRl B SRR erBl 7 hor aotion (0.0, o

stop the scanning platformor approachi ng train). The

i magl N@t QSM'&% |Fﬁ§§[m§%eﬁ@é’ (I@ngft&ailefe‘?:red 8%k ee‘%c&ﬁ'@r@ewce") for

a desired frane "rate and resol uti on.

sé%thffﬁchg? Bl SOr fRrpiop ebipskertedtion syviemdnaNkR insieled orge moving
e vghiclé Gifat BBariz! the afiCEack WP lal tedd (refafed & m@a&ynrwatféﬁw) @6 that it

B T i o B e e s
( désejf may beeinstatiechnemotplil eatherdhancheirgr ibstaltzdpa front gych e on the sides
PRF i r@£r dtfife @él‘ﬁtﬁ& f&g‘%? aﬁ‘iﬁ@ tl‘%)l'Herc Wlmaggé ng\ng@o% O?Qhe relevant

over or have been € ‘scafini ng devi
r‘rﬁ?ﬂ%?féhﬁiﬁ‘@?kltﬂ%&?mﬁf&dat the rear of the pl atform

e.g. where the platformhas the capability of

travel Ling.in the reyerse direction. Video, still

o vt sOBPmehAmeRC R S Bethlg obieT fept siaaning anc ket eigence or

wiabiormilite detekiiong and naly sdsorse sitdg tcE0%ioe ldrgatiandlceglirtidus stitched

t n € r e t the

B 590D O WA it S el TR, R0l Gt ancor
owefuftsethnaThe meto maylinerepsa thei lengl ofsicatrhoy andafedtiveessempared
atd AiddenVRbthede travelling on the rail track e.g. it

coul d be an unmanned aerial vehicle operated
renotely. 5 At | east one inmmgi ng device (hereafter

r ef er r @ghait Grons defeetingSordig ﬂgedeVénﬁlﬁd)mélﬂ of fh%i |hvénﬁ§r? léan also

" PRI, tyelof or et Sr Shfite o Foesf SLBR coNdhaR prstbte of the ral
t tradkingy mannier a\rl'n:h(ls ebsy ioesdartch aad ntdnegé. sEmbbdm\elits‘ ofrthé Jnvention
Sgaﬁ PI@B bbtuse§ Eﬁﬁmp i tréc'k%ry@i:ﬁ‘!ﬁﬁ@g ﬁieal qjgl%"a'lg on the track

pl“at for m as t m noves
| berermaipignanse |W?§tsaﬂrlf%'r$ B be h%dwaEmbﬁdlmhMWayals@e used for

| @sferhihing thencdcnﬂiﬁﬁﬁ of I%HQIBCI@Eef&B ch@en“té fRRidéRts Ahd t'8etermine the
rear of, the vy rrl e, for_.capturi nrgrl the necessary
i FRgEof dpe 9?%@%%9 ipridente Eraodimants Mgy hpve applgAtor to daspection of

t otheestasfures shelilar Anrait tiack, stthtas Iohg \pipgdfites biRingetuétires.
rail track scanning and object presence or

abnormality detection, and nay al so be able to provide
| arger and continuous stitched 15 "still" imges of
the rail track, thereby facilitating i mage-based

i nspection and/or verification. The nethod may

i ncrease the level of accuracy and effectiveness
conpar ed
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to current nmethods. Apart from detecting foreign

obj ects, enbodi nents of the invention can also 20
provi de a method of viewi ng, or creating a record of
the condition or state of the rail track in a manner
which is easy to search and rf@nage. Enbodi nents of the
invention can also be used for maintaining rail track
b[ §Sotting or predicting areas on the track where
ﬁ%ﬁﬂﬁenance wor ks or repairs nmay be needed. Enbodi nent
may al so be used for determning the condition of

rail tygack '

ot er i no. {1 1eRFACAARFhA pbjoct8F AN EHP R of ey il rack, he
ESYB'SEN GeBI¥iSing:|y have application to |nspect|on of

ot her sganniiyg HER 16 SEhhritig érparfdaiéar b b&'ﬁlsﬁof tRe! £dh t%&k aﬁ{l‘g
system

pi pel i bU|Id|n tructures. 12 d.a 1.

For dQPECHHEeaR Bejsemnite the piss#raeang Tostiesof dis.gblest or
rainbrmatityadn, ortnbar ths pertiemoftheal trackigised of Grddtiatigh @R bR

f ' on and near a portion of the rail track;

aér%émﬁrg@“g% on nmeans for determ ning the presence and
| ocation of the object or abnormality on or near the

portign of A@?@teﬁﬁs'clénﬁ@@iﬁ oﬁﬁﬁqdfuﬁﬂer'cgmﬁgﬁé ion from
the scanni ng neans stemas c med in
cl i Ao PR o BN PiAr 3T o 26 PBIeC S8 pPoRTTAlly

draeedon imfr@aiioreigdsthefdetddtionraBefef ay abnornmal ity based

on |nf i detecti nmeans; and, | e

or ocoL THRP @RS e for BELEFIng e 0% i b B Sama
tm@mm&ﬂnmaagimdrﬁomﬂbmi ng detection information.
15 3. A systemaccording to claim?2, wherein the I
detection information conprises a nature of the

obj ect® or AYeEReACFerding io claimad, wherdindtbe beeteetign informatioms

?coﬁfpné’esa‘rhtﬂﬁr’é%lftﬂé(ﬁﬁ}%t@aﬁgorﬁ"&ﬁ?k' ng means 20 for
checki ng the detection infor i on derived agai nst

reference data in a database of the system 5. A
syst el accArsgstam deoording tconslamefz dr Iaefuﬁh@%dipﬂgng:brwmﬁg means

Y8 12 oSSR B SO 00 Bl s o

ttbe@b@temm ne the presence and | ocation of the object
or abnormality based on i mage processing of images

capt ur ed bx the w de | e caner as.
system accordmg 0 any one of the preceding claims, wherein the

scanning means comprises one or more wide angle cameras and the detection means
is operable to determine the presence and location of the object or abnormality based
on image processing of images captured by the wide angle cameras.

6. A system according to any one of the preceding claims, wherein the
camera means comprises one or more zoom cameras.
7. A system according to any one of the preceding claims, capable of

automatic, real-time processing.

| 8. A system according to any one of the preceding claims, comprising one
or more of:
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6. A system according to any one of the preceding

clainms, wherein the canmera neans conprises one or

nore zoom caneras. 30 7. A system according to any one

of the preceding clains, capable of automatic,

real -tinme processing. 35 8. A3system according to any

one of the preceding cl ai ms, conprising one or nore

of 13 i. h.resol t L on a captured

obj ect or égn %ﬁﬁ'qht’?sc'! §Hen m%@gﬁa%ﬁﬁdﬁme&b‘ﬂé’ﬁ%{maw

posi tion iii)a gebjgct&md!ocabnarmamwzoeﬂme in s)g%bgfﬁ‘ph[@l @o-ordinate

latitude a'%?sterﬂn@%t lz‘;\ﬂ@d@én@”oﬁbwe{}r%l ?é?‘gﬁg P‘é{{; 2K ol £ MM known

known refefence by éc

abnor mal i tyefareg%m@ froma scanning platformor sone

ot her knowgjy ai bbj&ﬁmrﬂl'o?,abhéfngaflﬂbitﬁ&ﬁce %rscannmg platform or
abnor nal i ty Si z% um noy ?t ensity, colour or

di mensi ons; 'Qﬁ(? f Wéf‘“ characteristics; v.)

possi bl e olu4 ect objed/ md/eabamorfabllty Vsiz] a%in6h§ﬁtér€§ﬂ¥obolour or
identificaty snoéQ B othgryw ?(}‘I; %ﬁs@f ormation from

obj ect/rai I dse(s Fs or by usi ng
a set of r¥ldes Besskle QlPJeCtmd/@d abneyimality mlasaificatiep @r tidentification
system 9. ef. Ski?trﬁﬁfbﬁﬁé? QhEinitioh Ofr&ﬁ‘yolgél%réﬂf détgﬁasegs) or other

precedi ng cl ai ns, ri sing one

devi ces f oFPWEE P '?yn '&ﬁﬁ?‘n‘ifd&l@sﬁrﬂg'@? kesed ﬁa@mewr fih expert
date/time syswemp., |atitude and | ongitude positioning,

m | est ones, vehicle speed, and other paraneters for

easy retrieval and verification, the inmages being
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1. A system according to any one of the preceding claims, operable to
detect and locate a relevant track and associated structures for different viewing angles
of an imaging device.

12. A system according fo any one of the preceding claims, operable to

_ maintain and/or uses a database of potential foreign objects and/or abnormalities, as

well as objects and features that are expected to be found along a track.

13. A system-according to any one of the preceding claims, operable: to
classify a detected object as normal or abnormal based on a set of rules or a rule based
engine or an expert system.
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clainms, operable to 10 adjust to sudden or gradual
background changes by conparing a capture inmge wth
st or ed6i nadesistanp laateding 17 anyh ony sifehe Poscedidy rifpihs) @peyable to
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| teretl ingagedemplptePyi ty. 15 18. A system according to any
one of the preceding clains, operable to reduce false

al arnms,_due .t o pormal foreign objects by naking. use of

Vi sual'7at ¢ A DISIEE SCosping {0 3% na<of dfe BlecsBPg eires. operable to
aedue fas@blaings ddettonomnis foreigrestdédty by adiisting a 18! of Senshivity.
system according to any one of the preceding clains,
operable to detect non visible physical foreign

obj ect18. by Aasisteps perprding ék abe @neli o tthe Ipsaveding cROs, foperable to
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near a rail track; the netRhod conpri sing: scanni ng
dleghIchas sizg pRsimetesAred. prafile. fuminous infensitytoplopsi ng a
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tdetect oemvisiolg physiabfordignl étdctbycanatyeing thdloeddiistirbances.
coupled to the scanning device.
20. A method of detecting an object or abnormality on or near a rail frack, the
method comprising:
scanning on and near a portion of the rail track utilising a scanning device; and
determining the presence and location of the object or abnormality on or near the
portion of the rail track based on information from the scanning means utilising a

detection device coupled to the scanning device.




