1 OBJECT TRACKI NG TECHNI CAL FI ELD [0001] The di sclosure relates to tracking
an obj ect. BACKGROUND [0002] I n many applications, an inmage source acquires
i mges wwohowyg2s0spl ayed to an operator. Exanpl es of &ppliLwa/hne i ncl ude
traffic control, border control, search and rescue operations, |and
surveys, police surveillance, mlitary applications, etc. [0003] An operator

may initiate tracking of an object displayed in a real tine

i mage by

speci fying the object to be tracked. For instance, the operator nmay overl ay

crosshairs or another synbol approxinmgtely on the center of
the operator may encl ose as nuch as possible of the object i

t he object, or
n a

predeterm ned shape such as a rectangle. An indication of the object to be

tracked may then be transferred tOBRECTAWSCKINGt er natively,

tracki ng may

be automatically initiated without operator involvenent, for instance upon

di scer ni nppgiNCAIbFEALDt O be tracked in a real tine imge.

[ 0004] Once

tracking has been initiated, the tracker may control the tracking by
i nstructipmpgotjhe Im@dﬁ@@glﬁ@rﬁﬁegﬂa&ﬁacﬁhgfa%@je&ty the image source acquires

real time imges which include the tracked object. The real

time i mages

whi ch preggegiNOURG) ude the tracked object may be displayed to the
operator. In sone cases, a synbol such as crosshairs, indicating the center

of the t r[@@@ﬁd Obj %ﬁnaﬂ? aﬁﬁi&:gt%'rs,eeﬁll imégé %réera%ﬁllfi%s’imggéé V\t:lﬁc}fjalrépl ayed

overl aid on the imges.

displayed to an operator. Examples of applications include traffic control, border control,

search and rescue operations, land surveys, police surveillance, military applications, etc.

[0003] An operator may initiate tracking of an object displayed in a real time

image by specifying the object to be tracked. For instance, the operator may overlay

crosshairs or another symbol approximately on the center of the object, or the operator

may enclose as much as possible of the object in a predetermined shape such as a

rectangle. An indication of the object to be tracked may then be transferred to a tracker.

Alternatively, tracking may be automatically initiated without operator involvement, for

instance upon discerning of an object to be tracked in a real time image.

[0004] Once tracking has been initiated, the tracker may control the tracking by

instructing the image source so that preferably the image source acquires real time images

which include the tracked object. The real time images which preferably include the

tracked object may be displayed to the operator. In some cases, a symbol such as

crosshairs, indicating the center of the tracked object as estimated by the tracker, may be

displayed overlaid on the images.

SUMMARY

[0005] In one aspect, in accordance with the disclosed subject matter there is

provided a system for object tracking, comprising: a tracker operable to provide a

reference image of an object being tracked for output to an operator, to receive a real time

image, and to seek the tracked object in the real time image based at least partly on the

reference image.

[0006] In some examples of the system, the tracker is further operable to

determine the reference image.



SUMMARY [ 0005] I n one aspect, in accordance with the disclosed subject
matter there is provided a systemfor object tracking, conprising: a
tracker omperat2350 provide a reference i nage of an obj eCr/Ibmimgsoeeacked
for output to an operator, to receive a real time inmge, and to seek the
tracked object in the real tinme imge based at |east partly on the
reference image. [0006] I n sone exanples of the system the tracker is
further operable to determne the reference image. 2 [0007]1n sone
exanpl es of the system the tracker is further operable to receive an input
provi ded by an operator, and to consider at |east the input when performng
at least one of: determning the reference image, or seeking the tracked

obj ect inovbm real I ki éxaBGRs of HAASIkM, GO MRCIRX AMRtRS optrablReo sxsivem the
tracker is further operable to performat |east one of the follow ng: start
obj ect  t r¥dRPHETOHIETY aé‘b]Pé@E‘)fﬂnééRF‘ﬁ&ldef et the IRV heX BFFITBEE A he syst em

further ceIPLAS&S det@t’ﬂuﬁ’i‘dé Rt refeRinBE Tlﬁé:g%, or seeking the tracked object in the real

time image.

[0008] In some examples of the system, the tracker is further operable to perform

at least one of the following: start object tracking or end object tracking.

[0009] In some examples, the system further comprises: an output interface

operable to output the reference image to the operator.

[0010] In some examples, the system further comprises: an input interface,
operable to receive an input from the operator, and operable to provide the input to the

tracker for use in tracking the object.

[0011] In some examples of the system, the tracker is further operable to issue an

instruction based on a result of the seeking for acquiring a subsequent real time image.

[0012] In some examples, the system further comprises: an image source operable
to receive an instruction which was issued by the tracker based on a result of the tracker
seeking the tracked object in the real time image, wherein the seeking considered at least
an input of an operator with access to an outputted reference image, and operable to
acquire a subsequent real time image at least partly based on the received instruction. In
some cases of these examples, the image source changes or does not change direction of
pointing when acquiring the subsequent image, at least partly based on the received

instruction.

[0013] In another aspect, in accordance with the disclosed subject matter there is
provided a system for object tracking, comprising: an output interface operable to output

a reference image of an object being tracked to an operator.

[0014] In some examples, the system further comprises: an input interface,
operable to receive an input from the operator, and operable to provide the input to a
tracker for use in tracking the object. In some cases of these examples, the input includes
at least one selected from a group comprising: start tracking indication, end tracking

indication, one or more dimensions of the object being tracked, location information



operable to output the reference inage to the operator. [0010]In sone
exanpl es, the system further conprises: an input interface, operable to
recei ve amoizaput72$spom t he operator, and operabl e to provCadL2hz0302ut t O
the tracker for use in tracking the object. [0011]In sone exanples of the
system the tracker is further operable to issue an instruction based on a
result of the seeking for acquiring a subsequent real tinme inmage. [0012]In
sonme exanples, the systemfurther conprises: an inage source operable to
receive an instruction which was issued by the tracker based on a result of
the tracker seeking the tracked object in the real tine imge, wherein the
seeki ng considered at | east an input of an operator with access to an

out put t edrela@ih €t BBjEctib¥R@arackii capeihalhmat éoreRCigl id 6bject deiageauedt real tine
image at |east partly based on the received instruction. In sone cases of
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received instruction. 001Sﬁ I n "anot her aspect, “in accordance with the
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conprisi (glarégetlar g@;—%ggfuta{lon Eha{ smeﬁfaer/ Ogeeli %F iﬁ)llllg l’f:l)t rack X;}?{%‘:frca 01% lﬁlatn%nge of an

obj ect bein 0 an opera n sone e e system
further oceped slgsct dads rion @pﬁeat uotbercéﬁeled e rad lietiMage epicifecation thaput from

t he operatﬁl, and oper Qle to provide the input, to a tracker for use in
tracki ng CHESHBYE, hyld b el e o eaieled By o eeciliatien Akl udes at

| east On%ﬁﬁﬁﬁﬁéhﬁgmsh&ﬂh%egﬁﬂMﬂhﬁ&BHﬁhﬁﬁﬁ@(nﬁ%ﬁﬁ%1k%ﬁ9k'ng i ndi cation, end
tracking indication, one or nore di mensions of the obj ect bei ng tracked

location ['oﬂffﬂf Mat i @fsome examples of the system, the reference image is outputted as a

picture within a larger picture of a real time image of the tracked object.

[0016] In some examples, the system further comprises: a tracker operable to
provide the reference image to the output interface, to receive a real time image, and to
seek the tracked object in the real time image based at least partly on the reference
image. In some cases of these examples, the system further comprises: an image source
operable to receive an instruction which was issued by the tracker based on a result of
the tracker seeking the tracked object tracked in the real time image, wherein the seeking
considered at least an input of an operator with access to an outputted reference image,
the image source further operable to acquire a subsequent real time image at least partly
based on the received instruction. In some of these cases, the image source changes or
does not change direction of pointing when acquiring the subsequent image, at least

partly based on the received instruction.

[0017] In another aspect, in accordance with the disclosed subject matter there is
provided a tracking method, comprising: providing a reference image of an object being
tracked for output to an operator; receiving a real time image; and seeking the tracked

object in the real time image, at least partly based on the reference image.

[0018] In some examples, the method further comprises: determining the

reference image.

[0019] In some examples, the method further comprises: receiving input provided
by an operator; and considering at least the input when performing at least one of

determining the reference image, or seeking the tracked object in the real time image.



3 relating to object being tracked, color information relating to object
bei ng tracked, specification that center of reference i nage shoul d be
changed twoaoifepent point, specification of center ofPCOBLBIL/P50202
specification that tracking foll ow ng zoomin/zoom out appears

successful /funsuccessful, specification that object being tracked shoul d be
changed, specification that smaller/larger object should be tracked,
specification that the tracked object does not appear to be centered in the
real time inmage, specification that reference image shoul d be updated,
specification of desired polarity, or specification that reference inmage
shoul d be updated nore frequently or less frequently. [0015]1n sone

exanpl es [@f2d]he sysi eime &plaf BE aRARIIMBIFGE cbiBpOus PUlthednatheacicater €
within a |arger picture of a real tinme inmage o? t he tracked object.

[0016] | n 8B LRAAPIEST the system further conprises: a tracker operable to
provide the reference image to the output interface, to receive a real tine
i mage, an@02d seek It pring pxaetods. Bpmeeiodifprthes oppmagesieeravingripet v dee at | east
partly o [ [ npl es, the system
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recei ved jifagt WHEkimRe sdeRAd Chhdlaaarin&lk: ASiRB&lof ah Bp@&ePHHRACR ot t he

di scl osed subject matter there is provided a trapﬁlng met hod, conpri sing:
provi di ngPusPYtiefl sefensaes imeggjend fcquifing p sehse@isinhigak rag eage pblca paplyt t o an
operat or ;I | Yi i i ; eki d object in
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sone exanipéledss: thuagingtohod dchumdilediretnpof gestingdatlessnparilpbasetentlef er ence

i mage. [0019]In sone exanples, the nethod further conprises: receiving

i nput pr d9FEH By USHOper at or: and considering at |east the input when

per f or g@pg@t i TRt ;{%@3%&& b DR bR DS NY the

provided a method of interfacing with an operator regarding object tracking, comprising:

outputting a reference image of an object being tracked to an operator.

[0025] In some examples, the method further comprises: receiving an input from
the operator; and providing the input to a tracker for use in tracking the object. In some
cases of these examples, the input includes at least one selected from a group comprising:
start tracking indication, end tracking indication, one or more dimensions of the object
being tracked, location information relating to object being tracked, color information
relating to object being tracked, specification that center of reference image should be
changed to a different point, specification of center of object, specification that tracking
following zoom in/zoom out appears successful/unsuccessful, specification that object
being tracked should be changed, specification that smaller/larger object should be
tracked, specification that the tracked object does not appear to be centered in the real
time image, specification that reference image should be updated, specification of desired
polarity, or specification that reference image should be updated more frequently or less

frequently.



4 [0020]In sone exanples, the nethod further conprises: outputting the
reference image to the operator. [0021]In sone exanples, the nethod further
conpri seswonrerxi72isng i nput fromthe operator; and provi @#chgLihzoioa@ut to a
tracker for use in tracking the object. [0022]1n sonme exanples, the nethod
further conprises: issuing an instruction based on a result of the seeking
for acquiring a subsequent real tinme inmage. [0023]In sone exanples, the

met hod further conprises: receiving an instruction which was issued based
on a result of the seeking the tracked; object in the real tine inmage
wherein the seeking considered at | east an input of an operator with access
to an outputted reference i mage; and acquiring a subsequent real tine inage

at |east [pezd]l y basegbriexahiplds@f eicupdhdd) s retdnofimdgd iS@putkases of these
exanpl es, the acquiring includes: changing or not changing direction of
poi nt i ng, Pighire Wigup a per|nictyrg £6a rth i dmpgscdiheigackad oREdt i on. [0024] I n
anot her aspect, in accordance with the disclosed subject matter there is
provi ded [&U%Bt hod & sqmg Srmissnge wethoddvrthss epapbiesrieefAyiag AdeabBect

tracking,; g&%‘hh %ééil‘&g BUERYEE bB@c@n TR €5 $ESinlJB 8180 ARy L&KL BET NI
tracked to an operator.
reference image. In some cases of these examples, the method further comprises:
receiving an instruction which was issued based on a result of the seeking of the object in
a real time image, wherein the seeking considered at least an input of an operator with
access to an outputted reference image; and acquiring a subsequent real time image at
least partly based on the received instruction. In some of these cases, the acquiring

includes: changing or not changing direction of pointing, at least partly based on the

received instruction.

[0028] In another aspect, in accordance with the disclosed subject matter there is
provided a system for object tracking, comprising: a tracker operable to provide a
reference image of an object being tracked for output to an operator, to receive a real time
image, to seek the tracked object in the real time image based at least partly on the
reference image, and to issue an instruction based on a result of the seeking for acquiring

a subsequent real time image.

[0029] In some examples of the system, the tracker is further operable to
determine the reference image. In some cases of these examples, the tracker is further
operable to receive an input provided by an operator, and to consider at least the input
when performing at least one of: determining the reference image, or seeking the tracked

object in the real time image.

[0030] In some examples of the system, the tracker is further operable to perform

at least one of the following: start object tracking or end object tracking.

[0031] In some examples, the system further comprises: an output interface

operable to output the reference image to the operator.

[0032] In another aspect, the disclosed subject matter provides a system for object
tracking, comprising: an output interface operable to output a reference image of an

object being tracked to an operator.



[0025] I n sone exanples, the method further conprises: receiving an input
fromthe operator; and providing the input to a tracker for use in tracking
t he obj ecwoO 2b1e/we3%@ cases of these exanpl es, the input PATIILZEY0R0Y east
one selected froma group conprising: start tracking indication, end
tracki ng indication, one or nore dinensions of the object being tracked,

| ocation information relating to object being tracked, color information
relating to object being tracked, specification that center of reference

i mage should be changed to a different; point, specification of center of

obj ect, specification that tracking follow ng zoomin/zoom out appears
successful /unsuccessful, specification that object being tracked should be
changed, [9p&Ri fi cath Qiind Hampkahd Stk gher colpesds: shiaphdnbade; acked,
specification that the tracked object does not appear to he centered in the
real ti neCRCHREC regsbEianiieRit {Tom thhgperpier apdArRssablniguosfs thednmié b dat ed,
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shoul d be updated nore frequently or less frequently. 5 [0026]In sone
exanpl es apfeastmesele¢iodiiromhegrperf enmemisg stag ra¢lgnpintjsatiers dndisacking ct ur e
within a.larger picture of a real .ting i e of. the tracked object.
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partly based_on the reference inmage. In sone cases of these exanples, the
met hod f UPPHEFAOBMH FeUe” ol FElErnes G am Uis b depesro alilEreR&s -ssued based
on a resulpbcififafoR@r sl JrbREL tieiR i Chad thhcRink 8RlowihdBodBARomMIer €i n t he
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i mage of @Rk 8fdgeRBHNG bk LPEHQM bR Tregtididlytor 1@s ABqRAAy.ator, to receive a
real tinme imge, to seek the tracked object in the real time inmage based at
| east parfyhysjon t heg, §ghebenpsioMBdeys@Rdnt ferbSdtanabe {sPBtfued hon based on a
result of the seeking for acquiring a subsequent real time inmage. [0029]In
some exanpéwr within héarggricswe of Aecal paekapgd o tharadked olipdr abl e to det ermi ne

the reference image. In sone cases of these exanples, the tracker is
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the reference i nage, or sbeklng the "t Acke 8bﬁec? I nORHE Tear e i mage.

instruction which was issued by a tracker based on a result of the tracker seeking an
object being tracked within a real time image, wherein the seeking considered at least an
input of an operator with access to an outputted reference image, the image source
further operable to acquire a subsequent real time image at least partly based on the

received instruction.

[0036] In some examples of the system, the image source changes or does not
change direction of pointing when acquiring the subsequent image, at least partly based

on the received instruction.

[0037] In another aspect, in accordance with the disclosed subject matter there is
provided a system for object tracking, comprising: an input interface operable to receive
an input from an operator with access to an outputted reference image, and operable to

provide the input to a tracker for use in tracking the object.



[ 0030] I n sone exanpl es of the system the tracker is further operable to
performat |east one of the follow ng: start object tracking or end object
t racki ng.wpQoOR172350sone exanpl es, the system further coRPTIIER42/0392020Ut put
interface operable to output the reference inmage to the operator. [0032]1n
anot her aspect, the disclosed subject matter provides a systemfor object
tracking, conprising: an output interface operable to output a reference

i mge of an object being tracked to an operator. 6 [0033]In sonme exanpl es
the system further conprises: an input;interface, operable to receive an

i nput fromthe operator, and operable to provide the input to a tracker for
use in tracking the object. In sonme cases of these exanples, the input

i ncl udes [@b3gjeast omeomEEHa off FRy@ed! @Y puOiRIIdSd AgsasSdrlstletedcki ng
i ndi cation, end tracking indication, one or nore dinensjons of the object
bei ng t r dEXRBE STPBERPPHRNE TS Haakingrindisgtion; ¢ny tragkingjinticativg; 9§ of MEked, col or

i nfor mat i Qph&bARLIrRg 6b?ec99&i§§Era&%&,ﬁgcakibﬁﬁif%ati%ﬁ?&Ltiﬂgocétcib?&t Eé]ﬁ% center of
ref erence i nage shoul d” be changed to a different point, specification of

cent er oftrashfdedlor ypeoiafipe seldtimg to hlgtcttbemghiankedt stecibihuign theimentiendizoom out

appears sugcessful /uns essful,. s i fication_that .object bej racked
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tracked, $ppétitdionalid onckih@tolibving foamkiadoohjoacippdaesudedsfiappartestial,be
centered in ghe real time {mge, specjfication that reference image shoul d

be updat edecibgtionihat abicghbenre Ereksd dauiddeshinggd. tpecdisaiorthilat i on t hat

ref er encephdiRgRrehobibd sheulyBdahaddmysRirfch @SH@Rt thy ckch 668 cdfdogangnt 1 y.
[0034] I n sone exanpl'es of the system the reference inage is outputted as a

pi ct ure wippkarto be bentged inghe tegl eme fmagey wafilichtinn thatagferco¢e intige shaudkled obj ect .
updated, specification of desired polarity, or specification that reference image should be

updated more frequently or less frequently.

[0039] In another aspect, in accordance with the disclosed subject matter there is
provided a tracking method, comprising: providing a reference image of an object being
tracked for output to an operator; receiving a real time image; seeking the tracked object
in the real time image, at least partly based on the reference image; and issuing an

instruction based on a result of the seeking for acquiring a subsequent real time image.

[0040] In some examples, the method further comprises: determining the
reference image. In some cases of these examples, the method further comprises:
receiving input provided by an operator; and considering at least the input when
performing at least one of determining the reference image, or seeking the tracked object
in the real time image.

[0041] In some examples, the method further comprises: outputting the reference

image to the operator.

[0042] In another aspect, in accordance with the disclosed subject matter there is
provided a method of interfacing with an operator regarding object tracking, comprising:

outputting a reference image of an object being tracked to an operator.

[0043] In some examples, the method further comprises: receiving an input from

the operator; and providing the input to a tracker for use in tracking the object.

[0044] In some examples of the method, the reference image is outputted as a

picture within a larger picture of a real time image of the tracked object.



[ 0035] I n anot her aspect, in accordance with the disclosed subject matter
there is provided a systemfor object tracking, conprising: an inmage source
oper abl e WO 20e¢6R35@ an i nstruction which was issued by &CrARmkzSRE@sed on a
result of the tracker seeking an object being tracked within a real tine

i mge, wherein the seeking considered at |east an input of an operator with
access to an outputted reference i nage, the inmage source further operable
to acquire a subsequent real tinme imge at |east partly based on the
received instruction. [0036]In sone exanples of the system the inmage
source changes or does not change direction of pointing when acquiring the
subsequent inmage, at least partly based on the received instruction.

[0037] I n [@osdiher aspesiteriafpeds G0sdamierewithitht Rcdb&icubRednatpjiRed ismat t er
there is provided a system for object tracking, conprising: an input
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for use in tracking the object. 7 [0038]In sone exanples of the system

the i nputseﬁlnng adlelyccbeing astkedneitige h ctldnd inoge.avigrou fhecosipng ginigeredt ar t

tracking | at I?C%IS Caar‘ltllnouq 8f gr? (g%etr%tgrc vl&{tl:l? cessdtI Caar‘ltdu?pu’ttieg ¢ er%rrl enlernBe digensions of the

obj ect being on |n ormation |ng jng bei ng
tracked, ﬁgﬁ@mgnnmbmma&u@ﬂﬂnﬁhamnggmﬂ@mo@neﬁhmbﬁbmgmua&ﬂkammusaﬁﬁif|cation
that center of reference i mage should be changed to a different point,
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zoom i n/ zoom out  appears successful /unsuccessful, specification that object
bei ng t r ReLNS ABRALAN BEPYIRUgaIcass pardly Prsedondhe lieﬁ%wedslﬁﬁmcaiaw arger obj ect
shoul d be tracked, specification that the tracked object does not appear to
be cent er®TIn t he It @xither jasRect, Hatgeordapsecyith félafhse»lﬁsqdw&bﬁ?téﬂ@%ﬁ@é@ Bmage
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ref erence 1 nage be u req ent y or |ess
[ 0039] | n rmemtihgpn appelcdm an rmpaa@owdhrac®swotam duhperttedl sxté¢rosedms gy jad t rrat ter
t here is

i mmge of ﬂwéw,g?%l%%t 5t ”%553&8?Wrag%a%sébﬁg’%npéﬁélSl or ;1 2?2?5?232
[ east " partP{fbasea o e EFe PEREG PRI U d B8 R ARE MGt | on based
on a resubviaéd 4 PO gRBLELAGe &KceasstiableiBydn/hfil DS REHEHmboang hipfdyririBge.

of instructions executable by the machine to perform a tracking method, comprising:

providing a reference image of an object being tracked for output to an operator;

receiving a real time image; seeking the tracked object in the real time image, at least

partly based on the reference image; and issuing an instruction based on a result of the

seeking for acquiring a subsequent real time image.

[0049] In another aspect, in accordance with the disclosed subject matter there is
provided a computer program product comprising a computer useable medium having
computer readable program code embodied therein for tracking, the computer program
product comprising: computer readable program code for causing the computer to
provide a reference image of an object being tracked for output to an operator; computer
readable program code for causing the computer to receive a real time image; computer
readable program code for causing the computer to seek the tracked object in the real
time image, at least partly based on the reference image; and computer readable program
code for causing the computer to issue an instruction based on a result of the seeking for

acquiring a subsequent real time image.



[ 0040] I n sone exanpl es, the method further conprises: determning the
reference image. I n sone cases of these exanples, the nethod further
conpri seswonrerei72isng i nput provi ded by an operator; andPcoasiodzoionge at

| east the input when perform ng at | east one of determ ning the reference
| mage, or seeking the tracked object in the real tine inmage. [0041]1n sone
exanpl es, the nethod further conprises: outputting the reference inmage to
the operator. [0042]1n another aspect, in accordance with the discl osed
subject matter there is provided a netgod of interfacing with an operator
regardi ng object tracking, conprising: outputting a reference i mage of an
obj ect being tracked to an operator. [0043]1n sone exanples, the nethod
further coopy)i ses: Ii eedhertiafi@c@i dddptdbndervatn thbdisOlesddadublect Mtk fHe@visdi ng t he
input to a tracker for use in tracking the object. [0044]In sonme exanples
of the meltAYHCd ¢ H@LaEt %9@&%%6%1%5@819@%@1@%@@efan%@lygnﬁwérlagéngtrfﬁvn a

larger pigliddi@c@ins@xE&Ibld By Re WTBGRe &f pekfdoem bMAGKKRH 0P Phi€Ficing With an

operator regarding object tracking, comprising: outputting a reference image of an object

being tracked to an operator.

[0051] In another aspect, in accordance with the disclosed subject matter there is
provided a computer program product comprising a computer useable medium having
computer readable program code embodied therein for interfacing with an operator
regarding object tracking, the computer program product comprising: computer readable
program code for causing the computer to output a reference image of an object being

tracked to an operator.

[0052] In another aspect, in accordance with the disclosed subject matter there is
provided a program storage device readable by machine, tangibly embodying a program
of instructions executable by the machine to perform a method of acquiring a real time
image for use in object tracking, comprising: receiving an instruction which was issued
by a tracker based on a result of the tracker seeking an object being tracked within a real
time image, wherein the seeking considered at least an input of an operator with access to
an outputted reference image; and acquiring a subsequent real time image at least partly

based on the received instruction.

[0053] In another aspect, in accordance with the disclosed subject matter there is
provided a computer program product comprising a computer useable medium having
computer readable program code embodied therein for acquiring a real time image for
use in object tracking, the computer program product comprising: computer readable
program code for causing the computer to receive an instruction which was issued by a
tracker based on a result of the tracker seeking an object being tracked within a real time
image, wherein the seeking considered at least an input of an operator with access to an
outputted reference image; and computer readable program code for causing the
computer to acquire a subsequent real time image at least partly based on the received

instruction.



[ 0045] I n anot her aspect, in accordance with the disclosed subject matter
there is provided a nethod of acquiring a real tinme inage for use in object
t racki ng,woantri7g3sng: recei ving an instruction whi ch wa®Cirgds2a2039902a
tracker based on a result of the tracker seeking an object being tracked
within a real tinme imge, wherein the seeking considered at |east an input
of an operator with access to an outputted reference imge; and acquiring a
subsequent real tinme image at |east partly based on the received
instruction. [0046]In sone exanples ofigthe nethod, the acquiring includes:
changi ng or not changing direction of pointing, at |east partly based on
the received instruction. [0047]1n another aspect, in accordance with the
di scl osedoesdyj ect mahddticrbf)REQid &cpidandedaith @e aBtlbad ubjetnthard aekdig W th an
operat or regarding object tracking, conprising: receiving an input from an
oper at or REPY'Hed2 Riogent forge divigsueddableymrercaineelapsiblyembodingn pi9% Mg t he

i nput to &;ihhREHSs e;(QJutalﬁchO}] e hiaagiké ﬂﬁpefrt%ﬁn%t}h&ﬁéd of %'Eéi@alchﬂ'g wphher aspect,
in accordance wth the disclosed subject matter there 1s provided a program
st or age daiate regadiapbeictyragkiohi aveprisiaggicbliying pb ouyi gman ppogioamitbf

I nstr UCt Ia%@esss ?8( a(:"nc(l)J ttalme?l ré% tnpeeimrga(e:;h alnaer(gv(% 1 g hfecl)r rnt? ett re?‘c(f(lérl H) ugre%t hod,

conpri si ng: prOV|d% g a reference’image o an oﬁ?ec ei ng racked for

out put t ar&Rin@plks efj&@t; receiving a real tine inmage; seeking the tracked
object in the real tine inmage, at |east partly based on the reference

i mage; an@ofFSui Ng IRndtNS speet, it chASRE with thel @sldstd afbjdchmasaakérag f or
acquiring a subsequent real tine inmage..[0049]1n another aspect, in

accor danci¥ovifetha ¢ MHRPUSTIEPB B Predys) «EiPrivE A oMPHISE Bscakle mRediing BaViRe conput er

program pradieh (GAMME bRIgREh Sode QEIMSLRE tF&A Rl CintBALRTWIRNBeLRIFPUL er
readabl e program code eébodled therein for tracking, the conmputer program

product cegpdingiohget eawkingt e compdatiregipmayediet conwising: coapgenrgadahle conput er

to providg a,rel 8l fICS RS Ohnal BRLEEE rbl%llprl]lgfr%{naa%kot%dra[o?rwi81Ut W to an

I1 Treceglve C
oper at or ;" cofput er r S8Gah e pr ram code for causi ng the conpd%er to
recei ve aofhaalphitdereier@ge img@npiut @mpueadaidhisle pragnatodeddecdusihg dausi ng t he
conputer to seek the tracked object in the real ti .image, at least partly
based on $HPUELePEMdE tenBRy o aHackep pYEein Fashigabie fbgr am code f or
causing the conputer to issue an instruction based on a result of the
seeki ng fIOP3%cqui r Thanoshes aipsely iftecoidange withe disglgesd subject matter there is

provided a computer program comprising computer program code means for performing
all the steps of any of the disclosed methods when the program is run on a computer. In
accordance with the disclosed subject matter there is provided a computer program
comprising computer program code means for performing all the steps of any of the
disclosed methods when the program is run on a computer, the computer program

embodied on a computer readable medium.

BRIEF DESCRIPTION OF THE DRAWINGS

[0057] In order to understand the subject matter and to see how it may be carried
out in practice, examples will be described, with reference to the accompanying

drawings, in which:

[0058] Fig. 1 is a block diagram illustrating an example of a system for object

tracking, in accordance with the presently disclosed subject matter;

[0059] Fig. 2 is a flowchart illustrating an example of a tracking method, in

accordance with the presently disclosed subject matter;



[ 0050] I n anot her aspect, in accordance with the disclosed subject matter
there is provided a program storage device readabl e by machi ne, tangibly
enbodyi ngwve 2pr2ogesm of i nstructions executabl e by the mrChithzi12/e50p&r f orm a
met hod of interfacing with an operator regarding object tracking,
conprising: outputting a reference image of an object being tracked to an
operator. [0051]1n another aspect, in accordance with the disclosed subject
matter there is provided a conputer program product conprising a conputer
useabl e medi um havi ng conputer readable program code enbodied therein for
interfacing with an operator regarding object tracking, the conputer
program product conprising: conputer readable program code for causing the
conput er [Do6@Ut put Fag.3af erlewciear MBgatiab aabxMijle6t a Bethod of mégkethgt 0 an
operator. [0052]1n another aspect,. in accordance with the discl osed subject
matter thuikan epespien egrding oBlesigrackingt Brasepsdanse Mt Uheprasatly disglopssk hi ne,

tangi bly gppedyidg, a program of instructions executable by the machine to
performa nmethod of acquiring a real tinme imge for use in object tracking,
compr! 5 NpefISCe! VIR 430ahdinl TRAGLh A0SR Véfﬁ%xarﬁgegga gbéth%dtofackef based on
a result of the tracker seeking an object gelng tracked wthin a real tine
i mage, wheteeieing ethsie ekengr cpasiigertgat sacieg st acnrdangeuwittothe gresepbr at or wit h
access to,.an ogﬁgyt&edtrefq£ence i mge; and acquiring a subsequent real
tinme i mge At ST BRIYT 9"based on the received instruction. [0053]In

anot her t, in_accardance with the disclosed. subject matter there is
orovi ded W0eAmhut e HPdyh SRTBIBUAITUOREP FEATC & TEAGN 8F GRS Hedi um
havi ng coiféingieefeafail 6hj&it 0geian, 6o e orIRQM Bl tHe hedsehty diftlosae aujédng a real
time image for use in object tracking, the conmputer program product
conpri si n§atteEgwdut er readabl e program code for causing the conputer to

receive an instruction which was issued by a tracker based on a result of
t he track@PoHeeki n&iga® ivhp Bustrion e arefaeredmaie Risplagedrasal pi¢tinigsn p nage,

wherein t etsﬁgtlﬁ%é;(?f SN AEHEDe 3h ol EREhARich H%%esgg@fﬁﬁsa&%ﬁ%ﬁ]&t"“ th access

to an outputt erence 1 mage; and conputer rea e program code for
causi ng tratteconputer to acquire a subsequent real tine imge at | east
partly based on the received instruction. 10 [0054]1n another aspect, in
accor dancRETAThEDHRE SICREPDERN OIUDHECDRABVINGSt here is provi ded a program

st orage device readabl e by nmachi ne, tangi bly enbodyi ng a program of

i nstruct i [0os4]executDabdribed Yieielearomahd @niplesRE & §sniB, el @ho@imistvigef aci ng
wi th an operator regardi ng object tracking, conprising: receiving an input
from an &%@Pﬁ%&?d GPTRPH SR BEamRSOdyS s 0t PrekitgdinoBicst SHEE 3 i< HAdECpr ovi di ng

the input,iR RadkE@EHEE if QlpHRA b Bn bpAgLI. Ng the obj ect.

[0065] In the following detailed description, numerous specific details are set
forth in order to provide a thorough understanding of the subject matter. However, it will
be understood by those skilled in the art that some examples of the subject matter may be
practiced without these specific details. In other instances, well-known stages, methods,
modules, and systems have not been described in detail so as not to obscure the
description.

[0066] As used herein, the phrase "for example,” "such as", "for instance" and

variants thereof describe non-limiting examples of the subject matter.

2% <

[0067] Reference in the specification to “one example”, “some examples”,

b4 non L4

“another example”, “other examples, "one instance", "some instances”, “another
instance”, “other instances”, "one case”, "some cases”, “another case”, "other cases” or
variants thereof means that a particular described feature, structure or characteristic is

included in at least one example of the subject matter, but the appearance of the same



[ 0055] I n anot her aspect, in accordance with the disclosed subject matter
there is provided a conputer program product conprising a conputer useable
medi um hawongixioeysat er readabl e program code enbodi ed t RETAL201£/050202
interfacing with an operator regardi ng object tracking, the conputer
program product conprising: conputer readable programcode for causing the
conputer to receive an input froman operator with access to an outputted
ref erence i nage; and conputer readable program code for causing the
conputer to provide the input to a tragker for use in tracking the object.
[ 0056] I n anot her aspect, in accordance with the disclosed subject matter
there is provided a conputer program conprising conputer program code neans
for perf aemh B@salot ndcb&astyeper &f thasymdxatpe:. di scl osed net hods when the
programis run on a conputer. In accordance with the discl osed subject

matter thepesi s pr(l’t‘@h@@ldb@a? bife@ EhaP QG RRL © RRAPIHUSIURG H@FPUL er  program
code neans for performng a the steps of any of the disclosed nethods

when t he fhpgieapics slisclpsedheregin cuhiply tisr for elyetye deppuibeskin gheognstt efispyrieéd on a
t | i : : d
conput er éx%ﬂlgf‘é?ﬁgagag%% %{%roﬁ&c?ﬁl c@ﬁ%&@tlgﬂ- inq\&%e E%Mn%‘@el&, _ §L§ n order

t o understan matter and to see how it may be cafried out in
practi ce, feanmapitmstuwis [ahd/bectldeseristiedlisclusedhherehewbik eret orbheyitacconpanyi ng

drawi ngs, . i n.whi.ch: [0058].Fig. 1 is a bl i illustrati |
of a SyStesiBR bl etion el oo RF AanCe P LR cHe BSEEITY "G Sl oved

subj ect maithige suf-0050hdkiog. 2 is a flowchart illustrating an exanple of a
tracki ng nmethod, in accordance with the presently disclosed subject matter;
[0069] Unless specifically stated otherwise, as apparent from the following

discussions, it is appreciated that throughout the specification discussions utilizing terms

P n "noo<c b I 14 b I 14

such as “providing”, "perceiving", “receiving”, secking”, “attempting”, “detecting”,

b I 14 b I 14 b I 14

“issuing”, “acquiring”, “capturing”, determining”, “considering”, discerning , “deciding”,

2% < 2% < 2% &C b I 14 2% e

“executing”, “performing”, “starting”, “ending”, “outputting”, “taking”, specifying”,

2% LC 2% &C 2 n "noo<c 2% LC 2% e

“indicating”, “inputting”, “changing”, "keeping", “relying”, “pointing”, “tracking”,
“integrating”, “arranging”, or the like, refer to the action(s) and/or process(es) of any
combination of software, hardware and/or firmware. For example, these terms may refer
in some cases to the action(s) and/or process(es) of a programmable machine, that
manipulates and/or transforms data represented as physical, such as electronic quantities,
within the programmable machine's registers and/or memories into other data similarly

represented as physical quantities within the programmable machine's memories,

registers and/or other such information storage, transmission and/or display element(s).

[0070] Fig 1 is a block diagram illustrating an example of a system 100 for object

tracking, in accordance with the presently disclosed subject matter.

[0071] In the illustrated example, object tracking system 100 includes: one or
more tracker modules 140 configured to track an object; one or more image source
modules 120 configured to acquire images which preferably include the tracked object;
one or more input interface modules 160 configured to receive input from an operator
regarding the tracking; and one or more output interface modules 180 configured to

provide output to the operator regarding the tracking.

[0072] It should be understood that the term “object” as used herein with respect

to tracking does not necessarily refer to a single standalone entity. Depending on the



11 [0060]Fig. 3 is a flowhart illustrating an exanple of a nethod of
interfacing with an operator regardi ng object tracking, in accordance with
t he presawoi2g1di7esshosed subj ect matter; [0061] Fig. 4 isPamativar/ofokeachart
illustrating an exanple of a nmethod of interfacing with an operator

regardi ng object tracking, in accordance with the presently disclosed
subject matter; and [0062]Fig. 5 is a flowhart illustrating an exanpl e of
a method of acquiring a real time image for use in object tracking, in
accordance with the presently disclosgg subject matter; and [0063]Fig. 6 is
an illustration of a reference inmage displayed as a picture in a |arger
picture of a real tinme image, in accordance with the presently discl osed

subj ect nahingle, th@BEﬁshﬂ-tEEI 1%&@lrﬁ"[<b@ha%c’[ﬂr&5 ARAN Ttk 064 escri bed herein
are sonme exanples of systens, net %ram st orage devi ces, and
conput er §WaleRRHFHIEY af:leagt@cﬁber@? E% eﬁgmaﬁ pjagked ‘X‘RA’?@? maninchider Bite | mage

of the t r(ﬁcaks?r%lé)ghlﬁﬁfonb %ntgw(@g'.tat@ﬂgto? aR BirQRE VBT of a land-based vehicle,

both wings of an aircraft, four wheels on a land-based vehicle, the hull of a watercraft,
etc), a single standalone entity (e.g. an aircraft, a land-based vehicle, a watercraft, etc),
parts of more than one standalone entity (e.g. wings of two aircrafts flying side by side,
back of one land-based vehicle and front of next land-based vehicle, sails on two
watercrafts, etc), a plurality of standalone entities (e.g. two aircrafts, three land-based

vehicles, four watercrafts, etc), etc.

[0073] Depending on the instance, the various modules shown in Fig 1 may be
located in the same location, or may be located in different locations. For instance, in
some cases, all of the modules may be located on/in a moving vehicle/craft (e.g. on land,
in the air, or in/on water). In another instance, image source module(s) 120 and all or
part of tracker module(s) 140 may be located on/in a moving vehicle/craft; but input
interface module(s) 160, output interface module(s) 180 and all or part of tracker

module(s) 140 may be stationary.

[0074] In various instances, transferring between the various modules in Fig 1
may be via any suitable channel(s) which provides direct or indirect connectivity.
Examples of possible channel(s) include: internal bus, external bus, cellular network,
personal area network, local area network, wide area network, internetwork, Internet, any
wired network, any wireless network, any combination of the above, etc. In order to
facilitate reader understanding, a separate arrow is drawn in Fig 1 to represent
transferring between different modules and/or to represent transferring in a different
direction. It should be understood however that the arrows do not necessarily reflect all
possible implementations and therefore the illustration and the description of the arrows
herein should not be construed so as to impose limitations on attribute(s) of possible

channel(s) which may be used for direct or indirect transferring.

[0075] In the illustrated example, image source module(s) 120 is configured to
acquire real time image(s) based on instruction(s) from tracker module(s) 140 (arrow

104). In some instances, image source module(s) 120 may include image sensor



[0065]In the follow ng detail ed description, nunmerous specific details are
set forth in order to provide a thorough understandi ng of the subject
matter. PYGVEr172350 will be understood by those skill edPCh/ILiva2/6§0202 hat
sone exanples of the subject matter nay be practiced w thout these specific
details. In other instances, well-known stages, nethods, nodul es, and
systens have not been described in detail so as not to obscure the
description. [0066] As used herein, the phrase "for exanple,"” "such as"

"for instance" and variants thereof dggcribe non-limting exanples of the
subject matter. [0067] Reference in the specification to "one exanple",
"sonme exanpl es", "another exanple", "other exanples, "one instance", "
| nst ancesmodul @B burkM&t @qalee the @l higke 1ma§dsalaﬁ@pomter Odterot Ad@le(s) SOMe
cases", "anqther case", "other cases" or varjants thereof means that a

par ti cul afonfjaseditgsd dhe isisuctions [jemjraskgmedyls(s ddly ip spptgolite ‘?IF?GF%Ied in at
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term does not necéssarily refer to the sanme éxanpl €. [0068] 1t should be
appr eci atmunttientrebnodilets fea i mrseme cgtes Unstude @se anapwrziohas.de tragkiingt iag s
di scl osed her iC are cIa ﬁ Y gescrlbed in the.context of

not €n eld an instruction fro trac €r mo eé 14 nlay, in 3ome instances include at
separ at e exanples, nmy al SO be prOVI Ination’in-a single exanple.
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herein, which are, for greV|t described in the context of a sinpgle

g
exanpl e, FRFEHP LY ateppolr aegcdnpERLiRr ymage (8 gmpakgrorhbp gome of these
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rom etTollown
module(s) 12 % may adjust the pointing direction in order to attempt to place the center of

sone

the tracked object in the center of the field of view of image source module(s) 120 .
Alternatively, in some instances, an instruction from tracker modules(s) 140 may not

include such a difference, as will be explained further below.

[0076] In various instances, image source module(s) 120 (or in some of these
instances, more specifically image sensor module(s)) may be configured to acquire real
time images using any appropriate technology, for instance based on light of the visible
spectrum and/or based on other portion(s) of the electromagnetic spectrum (e.g. Infra-
red), etc. The rate of image acquisition is not limited by the disclosure. In one instance
images may be acquired at a rate of 25 images per second but in other instances the rate

may be higher or lower.

[0077] In some instances, image source module(s) 120 may be configured to
provide real time images to tracker module(s) 140 (arrow 106). In other instances image
source module(s) 120 may be configured to provide real time images to tracker module(s)
140 (arrow 106) and to provide real time images to output interface module(s) 180
(optional arrow 108). In some cases, image source module(s) 120 may be configured to
provide other information besides real time images (e.g. zoom value, change in zoom
value, etc.) to tracker module(s) 140 and/or to output interface module(s) 180 (arrow 106

and/or 108).

[0078] In the illustrated example, tracker module(s) 140 is configured to track an
object. Depending on the instance, tracker module(s) 140 may be configured to perform

one or more of the following in order to track an object: seeking the tracked object within



di scussions, it is appreciated that throughout the specification

di scussions utilizing ternms such as "providing", "perceiving", "receiving",
seeki ng" ,woant2arpisong”, "detecting”, "issuing", "acquiriPegIL20izejeer i ng",
determ ni ng", "considering”, discerning , "deciding", "executing",
"performng", "starting", "ending", "outputting", "taking", specifying”,
"indicating", "inputting", "changing", "keeping", "relying", "pointing",
"tracking", "integrating”, "arranging", or the like, refer to the action(s)

and/ or process(es) of any conbinationief software, hardware and/or
firmvare. For exanple, these terns may refer in sone cases to the action(s)
and/ or process(es) of a programmabl e machi ne, that mani pul ates and/ or

t ransf or n@aldab@int@p% g SeRitwimScRRMs ﬁ@dgs(ss,ughin%smﬂueﬁ@ﬂ(grii:g‘ardmgﬂiei ties,

wi thin the programmbl e nmachine's registers and/or nenories into other data
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machi ne' s.IRARE |§&ind ROUSERr s and/or other such information storage,

transm ssion and/or display elenment(s). [0070]Fig 1 is a bl ock diagram

il lustrat an ex : ' LNkl cor dance
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one or nomeddlaPUL60i(Atréw flez)e nodul es 160 configured to receive input from an
operator regarding the tracking; and one or nore output interface nodul es
180 configus@d to pi WhdBs@bdepUtack® rhiRIQPALO LYy HeRgafi dirfifotsBEk the acki ng.
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nodul es shown in Fig 1 may be | ocated in the same | ocation, or may be
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[0074] I n various instances, transferring between the various modules in Fig
1 may be RAYY Fhippe(s)reasived deaninariinyrigs redulsoviofe Sobsaamie. Hraniipitr ect

connect i Vih@l%ate@%c?e?isgé ofP@e %@e@ ogf%@trkl@.%l. fo%)ttidnf‘ ﬁlleﬁk(iil?émé.nﬂtc%foﬂaétc)ptlﬂ@ J
external bus, cellular network, personal "area network, |ocal area network,

wi de ar eainpastopyrdesist trackermeednta(R, 140 nithen peskingahg/tragked dbjneitwidvik theaen) wi r el ess

net wor k, ang.conbfnation of the aboyv etc. |n orQerj;o facilitatq r eader
tan 1mage. 1 SOME CASECS, ONe or more o he TCCC1VC 10 utis are 1Irom an o 61‘?10{ W1 h .
under st andi hg, “a separate arrow s drawn in |8 to represen ransferring

bet ween dictéserenh onpdiddefadidt dhadeqas diptuesetrtidrdaietgrring in a different
direction. It should be understood however that the arrows do not

necessariflogszief | ectrhaldlscloass dbdserot MppLeEMi@tibRS vARdsdeRRbeéle)t he
illustration and the description of the arrows herein shoul d not. be
const r ued"§Bdadn Y IuREEcts fickiRe renisomaatidyds ge s oBTol pesielipr e:
channel ( sjyMHcGedys) DGe BeBthid Qlenfl HEGE kel QDGJ cbEhlhd fe@NFhEMEd 2B@),

conclusion(s) relating to tracking failure, etc.

[0083] For instance, the result(s) of seeking may in some cases include

conclusion(s) that the tracking is likely to be failing (herein below “object loss™) or has



[0075]In the illustrated exanple, inmage source nodul e(s) 120 is configured
to acquire real tinme image(s) based on instruction(s) fromtracker

nodul e( s)wo0201¢&Ees50w 104). I n sone instances, imge soulPCe/lhwdehie) 120
may include inmage sensor 14 nodul e(s) configured to acquire the real tine

i mges, and pointer control nodul e(s) configured, based on the instructions
fromtracker nodul e(s) 140, to control the direction in which imge sensor
nodul e(s) points when acquiring the inages. For exanple, pointer control
modul e(s) may in some cases include opg or nore ginbals. If tracking has
not ended, an instruction fromtracker nodul e(s) 140 may in sone instances
include at least the difference between the estimated or known center of
the track@iledhe6ie v thisd @SREFithd Rekil@imd@ates hodfrdcking puangdiangw eal time

i mage (e. g ginmbal error). In some of these instances, if the difference is
not zer o, Tackig dalityl burihe RRordrackiag gpality h?%%éﬁ%tﬁ%%@%&wae( s) 120 may

adj ust trﬁe&@érﬂﬁﬂe@%uﬁib&@@ftrbﬁ@nﬁeq %Q;efheh@raé’ﬁerr &IRk1cED 140 Aa¢ bt he center of
the tracked object in the center the field of view of 1nage source

modul e( s)configured\ict @mplatlé that thereihas beameani "nhjeetiess., Hawevansit rradingoapatityom
difference, as wll be

trac k.er g-PdlEI)le S1()w Iﬁrﬁlsgennia¥8rgac7)]t%rﬁier%grlrnl’1lrge num%er of real tinie 1ma§as then tracker

expl ai ne n various 1 nstances, ge source nodul e(s)
120 (or imodE®) Blfo rhdeeconfigirad e clooE elaStmzﬁﬂzlrfgl}ﬁafdﬂysd|ngEarﬁlela$ror
nmodul e(s)) may be configured to acquire real time images using any
appr opr i #AECSPERNDI awcefl@ﬁgq RSpErieled pASadeYAn igHec, POt kBl spect rum

and/ or bagedhOrnQkRel witeldw &MchkiofhuiBer (gl ect romagnetic spectrum (e g
Infrared), 'etc. The rate of image acquisition is not limted by the

di scl osurigngdin oney) B ANGE, tﬂm&%ﬁ(szwse@%ng%%éﬁ&ta{er@su&?st)% fof 25 images
per second but in other instances the rate may be higher or |ower. [0077] I'n

sone i nstatewesng fondegat @@m¢fc@n¢mmge(rstjle 120 timgymbge (€@nfciflges edrdlgiqur ovi de

real tinme |j totra nodul e arrowl n her st ances
| mage souPananeReS FEEE A oS B At P A ges o
tracker rm:ohﬂfeet(eabyMlv(saﬁrrpows)lﬁﬁr)mamd:eim spmewaséewhemlcotrelraﬁon oiges to out put

interface dul e(s) 180 (optional arrow_108) P r%‘rlcaseﬁ i mage source
modul e( s)" BT Y5V IEhRE T P‘é‘ﬁ“%gedFB?}if‘H@eSttF?é? k8idesi des real
time i mMygambe e cchRQMY ¥Rl 1HABkedMROR: thrch D Mﬁigé% b&hGhd pdifit tlRCker

modul e(s) 140 and/or to output interface nodul e('s) 180 (arrow 106 and/ or

108) . [ 0078t intege ithig highesticascianoh @umbeiagkeicanpdiiics Caps Tader s confi gur ed
to tr aCkeﬁ&Pﬁ&%ﬁ:@ m 18 6 0G0 ih (s% ﬁws d?{?%ﬁ’to bRASKS o 9&1‘&?&%{: 140 may be

confi gur e or nore owng In o rack an
obj ect: sesaki(9)de. gh&)rﬁel‘aaokeﬁdukt(b])@ﬂtenmttﬂmtmg tHdcenter.

[0085] In some instances, tracker module(s) 140 may be configured to use the
result(s) of seeking the tracked object within the real time image (or in some of these
instances, more specifically the result(s) of attempting to detect a reference image in a
real time image) when making a decision on reference image updating, when determining
whether or not to end tracking, when determining whether or not to change tracking

mode, and/or when issuing instructions, etc.

[0086] In some instances, tracker module(s) 140 may be configured to determine
a reference image of the object being tracked (which may be the initial reference image.
an updated reference image, or a replacement reference image) based on real time
image(s) and/or other information received from image source module(s) 120 (arrow 106)
and/or based on input(s) received from input interface module(s) 160 (arrow 102). In
some of these instances, tracker module(s) 140 may be operable to update the reference

image when deemed necessary due to result(s) of attempting to detect the reference image



real time image(s), determ ning reference imge(s), issuing instruction(s)
regardi ng the inage acquisition to i nage source nodul e(s) 120, starting

t racki ng,wendizg2isnacki ng, changi ng tracki ng node, etc. PLOOZDLDeROdi Ng on
the instance, the seeking of the tracked object within a real tinme inmge
may be at | east partly based on (i.e. take into account, consider, rely on)
a reference i mage of the tracked object and/or on input(s) received from

i nput interface nodul e(s) 160 (arrow 102). [0080]In sone instances, tracker
modul e(s) 140 may be configured to segk the tracked object within a real
time image by performng at least the following: attenpting to detect a
reference image of the object that is being tracked within a real tine

i mage receitvigdeal fifh@ilhﬂ%ﬂ@ (8.89WoeR1008 tsel(S)), diBE-infoanhi@inatécdved fionan exanpl e
of a machi ne-based technique for attenpting to detect the reference inage
Wi thin t HE3gesures fﬁ%d‘il‘?fﬁblg",ﬂ apeveF Elpat@éF‘i?ﬂ‘@gé@m mRyenlasaodge kY- obj ect
is correl &ﬁﬁ?pp%ﬁrﬁt@reﬁs%ﬂ'maty'cﬁﬁse'tﬂ@&?ere&@ Riah QUL G Mﬁi&e&tﬂ%e@@i@ﬂ%ﬂl e, the
correlation may in sone casSes be pixel based and two dirrensional as is
known i n reflect drettargpiad obleetrandfoa bpha de stfifiackidy simpldutoghsjealidpe mageeuse, in

addi tion | @7, dRShead qh GONLEIR! oM. LIRS IREN) oy BRgRH| gohni que(s) for
detecting e 1ererenée I mage vmtfyhl n e Fedl ot rage, nutatis mutandis.

[ 0081] Addinterforiad back@tourd tlemsmt inv@dk yefereficeS oiage, ict3t aMbasdecincdakessampdul e( s)
140 may be caonfigured to }s}eek the tracked object within a real tinme inmge
based at PeEIEreREIMREE BAY Prpefaiesusngaay sRRiopidmPoR e TRt eamplefodul e( s)

160. For gxaBk&erchde idfded ARYEN dAH GALER Rasedak AR laQéhshl 6f @k 14sbg (ir1gcked
object (e.g. location, neasurenent, color, etc), the input may assi st

tracker nodluiney igagesy dddivenalbeerialtamati vy tin sgked becaptangps ticket he real tine
i mage. | ?P}E‘( r f r [ ' from an
oper at or nI\][/1\,18 ?g%gglza}il%no}ﬁ&%ﬁ:ﬁgﬁ tl%g ﬂﬁ%f% feerr egl(r%gﬁe&{%%ﬁfélg&t%éﬁ%pgﬁoﬁdg saéd further
bel ow) . [WildR]dEkeaibdi schosuicaildesy. ralditionplbger dliematiatly.dnsoma ofihate seeki ng

result(s). include. In vari i nstances, seeking result.(s) i ncl ude one
o ot & ST AP GRB I JARATE B SPOSUE £ St S5t [ hEBATEter of ¢he
track _ed Oi?ﬁag@ twhich doBendt @l idth 'Z’f@cduﬁﬂgﬁGfi()al 1&F60Rd U fia QR (aBl/ of ﬁisﬁiri-cﬁ‘lgr_eilo )

tracking farlure, etc. [0083] For instance, the result(s) of seeking may in

sone case#ng wedegseahuites tiagkiyis plattpdiSee hedowdsedipign phstagderddByorsentse fail i ng

(herein begila&\fyle'é %Ph&&jimhlﬂg Sn dni@d1 r8B%nce image.
[0087] In some instances, tracker module(s) 140 may be configured to issue
instruction(s) regarding the real time image acquisition to image source module(s) 120
(arrow 104) based on seeking result(s). For example, if a seeking result indicates that the
estimated center of the tracked object is or is not in the center of the real time image (e.g.
the center of the reference image which is detected in the real time image is or is not in
the center of the real time image, an input allows tracker module(s) 140 to determine that
the tracked object is or is not centered, etc.), the instruction(s) may attempt to cause
image source module(s) 120 to maintain or change the direction of pointing in order that
the tracked object will be centered in the field of view and consequently in a subsequent
real time image. In some cases of this example, the instruction may include an indication
of the difference (zero or non-zero) between the estimated center of the tracked object
and the center of the real time image (e.g. gimbal error), and therefore tracker module(s)
140 may be configured to determine this difference when issuing instruction(s) based on
seeking result(s). In some cases of this example, the tracker module(s) 140 may estimate
the center of the tracked object based on the point in the real time image where the center

of the reference image is detected and/or based on input. For instance, assuming tracker



16 failed. In sone of these cases, if the seeking indicates poor tracking
quality (i.e. lowtracking quality), but the poor tracking quality has not
been per swenemnti7esser a predeterm ned nunber of real ti meCirmazezPsoReen
tracker nodul e(s) 140 may be configured to conclude that there has been an
"object loss". However, if tracking quality has been | ow persistently for a
predeterm ned nunber of real tine imges, then tracker nodul e(s) 140 may be
configured to conclude that tracking has failed. For exanple in cases where
a reference image is correlated with agreal tine inmage, poor tracking
quality may be consistent with | ow correlation nunber(s). [0084]1n sone
cases, the result(s) of seeking may reflect the result(s) of attenpting to
det ect t haodigéEeye10 rfbﬂm@rﬂerhubhl and @8 lefbicA® inMRER dehtefhd ih el @BlkBof
correlation result ,. Whereas in other cases the result( i) of seeki ng may
addi t i ondhf gﬁabﬁlmall%%enéleﬁi Nighst gurelior ar@acBporid o8t & crrputl(y ealror

i nstance, j}h Qe cases where correlation of the reference imge wth the
real tinme inmage 1s performed, tracker nodul e(s) 140 may estimte the center
of the t r[@ggﬁd obj elﬁtanbtﬁelttgﬁ gfeadf 1ﬁs't1ﬁ§tldn@g)§seh%nl%@eléﬁg lteg'lﬁt(golf@lt in the real
tinme image wth the highest correlation nunber, whereas in 0ther cases
tracker ﬁmduhgﬁsmhmmBMma&enemﬂmmnﬁﬂebEMHédngm@&t@SchﬁnhddeMom to or

i nstead of t, Lon r sult carrel ation t.s when

cott mat i gy Pa B RN mOBE ri bR S Sn e B RAN 00 ey
be confi guelede ﬁl@lcﬂﬁ@(i)hﬁsd’d&ﬁﬂhﬁt(s&)kuigreﬁﬂﬁklhlﬂg1st/2ﬁi€aﬁp’r61§‘ri9@éjt0Qbérﬁ&§/ within the
real tinme image (or in sone of these instances, nore specifically the

resul t (s)madfe &t vdmptfithrge %ﬂeaélaeeleﬁtﬂ&ﬂp%(ﬁbméwglwdﬁﬁ@énw CHOF @aaerqﬁ%éatl nmage)
when makiifjg.as g6 Iﬁb&i‘e(g’)“lzro%ﬁﬁt%ﬁ@%le' d"ﬁ%gt?or}‘&ﬁj% ﬂti'ﬁg 1an&Y8§&hQ‘%B&E£Hdﬂts'?g

whet her or %ot to end tracking, when deter whet her or not to change
trackingtnmd@nswﬁdkmppwmam&HS@uaﬁ@wdhstructlons etc. [0086]1n sone

i nstances, tracker nodul e(s) 140 nay be configured to determ ne a reference
i mage of [@h@]obj ectAddgionglly eradtemativeipiic homaylsltaecdsh\élehmatkiag hasehdednce

T I A R L O

modul e( s)coiaﬁgul(s@fd1@s/ue3aaﬁbra@riﬁb’t@&mbﬁ§€(§lrrm 100p1H s(o&)e JT @8t ¥86s filkeom i nput
interface nmpdul e(s) 160 (arrow 102). In sonme of these instances, tracker

nodul e( s)iSSHAR %szt@b@} ‘é‘ﬁpéhqu@hﬂﬁﬂté%fé rafher than esasing dhe inwing dhhen deemed

necessar yindHR b, hag Bhddr %ﬂalﬁ"cﬁm%é &éﬂ?fn‘ly%@ 1ﬁ1£)ge@%ﬁfc8 hddiR(s) ¢h@r ence image 17
within real time | nage(s) correlation result(s)), other information

received fnesp i mag %dﬁﬁfb‘hgd?y Sﬁ)ﬂt\é}n%ﬁ%l 389 A0H:Qhcds "B E Sthrtfs§ SR f rom
i nput interface nodule . Any appropriate reason nmay cause t
referencanmkagamh¢XWGﬂ0$mWﬂwcmehghyiQO&Mbahmhwuméﬁheywmn$éwumageted obj ect

and/or to not..be sufficientl to t real tine a qui ck
oo i n eI o sk SR b A el R DG RE o i) RSl ©

i nt er f er i iapuhRekgeancmll@s)e80 Nirsow 102)he bl ©h SRCA dnARelisceintg of then deerred
necessary, .the reference i mage may be updated u3|n? any appropriate

pr ocedur e2PigE o RedEaskedh ﬁén%‘ffdé?sédnsfaé‘f:‘“egrtéﬁtf@“?%’é’ﬁ@ gy afemRidAsatsases be

based on ﬂhﬂ@e aNREBLbMGe Of 12"0*1@ kRSt (oPmbintadn the e8lced diTRe! B Legihd onal Iy
or alternatively, 1in sone of these iInstances tracker nDduIe(s) 140 may be
oper abl e fiadd p%pb\ﬁ@ed ?meq@héy ercaibsegugel redl diere imepody seradeasessofuhdske be
descri bed Isthcrggra% ins ru 1on rtrjlg Dok Adrgl i 9 g‘rll(l) the dlffaert &l Z%toI (yrel Ze} N some of
these instantes,* tFac nﬁ%ﬁ? f fﬂ’ e operéﬁ? to”'d€ ernlne a new

(i nitial)berefarnenastdr nsagle_dmbc\hhldh)eﬁs ﬁﬂicatealfer traekin g dy alauserdibriiar i cal

oo Ber o e LB Sty BT SRRl SR 0 1
det er m nij i@(k 4 %hﬁ‘ﬂ)e@'err&?f SAEMER [drBBIGer HIABIELs) MERIRLE BSiRNLATe tTacker

nodul e(s) 1 be con |gured to issue
determine this difference when issuing instruction(s) at the start of tracking. Depending

on the instance, at the start of tracking, the center of the object in the real time image
may be approximately indicated by the operator and hence “known” to tracker module(s)

140 (notwithstanding that the “known” center may not actually be the center), or the



instruction(s) regarding the real tinme inage acquisition to image source
nmodul e(s) 120 (arrow 104) based on seeking result(s). For exanple, if a
seeki ng reeubt2/i7esdcat es that the estinated center of tRETULZakeW2@bj ect s
or is not in the center of the real tinme image (e.g. the center of the
reference image which is detected in the real tine inmage is or is not in
the center of the real tinme inage, an input allows tracker nodule(s) 140 to
determ ne that the tracked object is or is not centered, etc.), the
instruction(s) may attenpt to cause ifgge source nodul e(s) 120 to nmintain
or change the direction of pointing in order that the tracked object wll
be centered in the field of view and consequently in a subsequent real tine
i mage. | rbeﬁtéﬁﬁlaﬁas estintied by Sack¥diBdiBe(s) 119, TRGEfoHChitRNdiByptoRGkrgde an
indication of the difference (zero or non-zero) between the estinated
center of Vhagekefingdadhcaispice pf BpabicHet dirtast ofdracking. if ghopld hemdeigge (e. g.

gi nbal ergrihe tcARYed G BaQkGol b AUEHN TP EURAS) cchA®P MRY be configured to
determne this difference when issuing instruction(s) based on seeking
result(s) sone : i t . may
estimate [topléeﬂcent erh?goﬁﬁfﬁgtg?‘%eg’é%ggéggﬁgg@)gggéﬁj yg%l%t% fﬂféé%%ﬂr?ﬁ (i?l)nortje ﬁg real

ti me i mageackingrBeptehding entleringhndehide defigpehy gadkengedils(sg#dleotsed/add/ or based

on input. For instangce, assum.,ng tracke 18 dul 140, perf or

Corr of at B Rlad i pepePd g Mohah RS o iy BRORPERLY BiR BY B + ea
time i mageceitdierdhh gipasintgOtd mbaile@N160uEREew 1920 Fbeinb@ndentrhdier meaidler) of the
real tinme image. [0088] 1 n anot her exanple of instruction(s) based on
seeki ng rEOIMD(Eyeve $n igdicaiing Hghs et o hafeackerelomHere anerass msepsys)t hat
tracking iy hicgliy thtisoing{%jcfe% ddsided t"ooal?s!oqﬁﬁctfoﬁsc@glﬂ irﬁ%ti&hf%_ sttJr@t?Mﬁl%. mode i s
menory node, then I n sone cases, the instruction(s) may include

i ndi cat i on(asythprissancontradiat medidk( nigOrmessudtart wivkoty dfef artemalppdioqriiag e t o
menory node. In sone. of these ses, the instructi.on(s). may. include a

o rbal - erdiap bRe G Rt TS sl T R T B wedheE e

di r ect i onmodulg®) TH0imgy ndhfigured Restart mskik@atdpon @slomadc d8t@hing S adrtath quUO
paraneters (e.g. speed). [0089]Addjtionally or. alternatively, in sone

i nst ancest}’P\%%)_rP%tOPEE‘kF'rgga : R%Hﬁlé’&?tfl‘?frl%sé%{’é?’ aﬁﬂ@av@fys rayanaeyy Bkebnf i gur ed
to cease LG SOmhPRELWCH 'st?ﬂélﬁ?or@ﬁrd@ﬁbf cBEnRANTd HUREHadiOnd R NG ABbd)rary
instruction(s) (arrow 104). Tn sone of these cases the issui n% of

i nst r uct i fsem épubintmfach maghlet bOQ. raldifionplly prealternativelyalgpénding dvethe ssui ng of
instructi, 1. i i il i I nodul e('s)
120, ' [ o0d0 S T drarpg s R ht e B, bl e Bloul FRAE TR TR

start (s) @mpdategbaseg ohrsexddiey repdd UF @ (isstantd Qrackyr elutds)f1idguiagdntio | ssue
instruction(s) regarding the.i mage acqujsition tq.i nage .source nodul e(s)
120 (arro%%@ﬁ)‘”l’ﬁg?é%“&fe?%tﬁﬁ‘?cé t]f‘ee‘éogllc élﬁnfb%ﬁ?‘ﬁﬂ‘fﬁllfa%i%ﬁfe@rface modul e( s)
160 (arrow 102) or based on the automatic di scerning of the object to be
tracked. PH7dome of M tHRSEstH¥heRfRdwEHECKiAg Faske BRRUY )Y M tenpt to cause

i mage sowdnfioiRdt 86Sdeclidl er& R jcd A (hFBdaNtiAk imbfear@RRtSLoPT) the
tracked object in the field of view and consequently in a subsequent real
ti me i magepdating bomdereassamagd. t hese i nstances, an instruction may include an
indication of the difference (zero or non-zero) between the center of the
obj ect wHi08P3lwas i halsaed edest oy ortlerde kil thy staibtyodémagayoufoginzoduiniuit
interfac ul e(s) 160),.or aut omati cal.l.yadi scerne and .t he nter of the
oan 4 el 20 STy YR Ak AR o R EL B R LIS BTREL o3 140
may be confthguosd) il detreknidRing asowd 104)efenbe cadeenwhehsantling aitraskinpct i on( s)
at the start of tracking. Depending on the instance, at the start of

t racki ng,tﬂﬁi@ IE%‘LHE%@%B%Y@%BF&%‘FG‘?W%S@ IFgHe PetoRdye may be

approxi mately indicated by the operator and hence "known" to tracker

y -
modul e(s)[0%%8 (not Wi tHRt BHangse Hasker neseddmmaybesepligyred oBinggdbtial 1y be
the cent ec@ckin%rm&ia.eln some cases of these instances, if the tracking is likely to be failing

(“object loss™), tracker module(s) 140 may change, or maintain, the tracking mode to
memory mode, replacing the current reference image, for example with a reference

image based on the last real time image. In some of these cases memory mode may



19 center may be estimated by tracker nodul e(s) 140. Therefore in the
description herein when referring to the center of the object at the start
of trackiw@,20i2f1783%0ul d be understood that the term "cenP€er/iLayosoeéer to a
known or estinmated center. [0091]In sone instances, tracker nodul e(s) 140
may be configured to start or end tracking. Depending on the instance, the
deci sion by tracker nodul e(s) 140 to start/end tracking may not be based,
may be partly based, or nay be conpletely based on input(s) received from
input interface nodul e(s) 160 (arrow 3§92). For instance, tracker nodul e(s)
140 may receive an indication of the object to be tracked from i nput
interface nodul e(s) 160 which in this instance is assuned to also function

as an i ndioaBhdeaintl Gackidd dualityatkidighilylimpaned Hiafackingthantded.tTh agker nmodul e(s)
140 may start tracking after automatic discerning of an object to be

tracked |1ﬁstanqe%éxaclfqrwduu}?éaé40 ISog sreendigeisds ¥ their & noyaeBpydanodercyeker

nmodul e( s) wAdQrLB¥% l;semgeq)%{ol&%ﬁqgto start tracking upon automatic discerning
of certain type( s ject, e’g. a mssile. In another instance,

addi ti ona[I ng or al ?%Eéaaén' tH@Llyovtsrlﬁ%ﬁéusqﬂgé{Lc@; St} cﬁ@rym&ﬁﬁ'tgé)vﬂOg‘Sla y or

strai ghtforward end comrand i ng or any reaso from i nput
i nt er f acemmpuahtlreeslk idBOs) ﬁ\dtdlmpumnra¢rlfaytemodale(serlﬁ&tlh\vretappescmlmdaqur on the

B N T R i

modul e( s)mgté&egrﬁyckeaﬁhoﬂlﬁla(@}(imnwwc@ﬁgkﬂeﬂgo de@slihswhaibdrudasd dre concl usi on
that tracking has failed. 009‘&}']i*ﬁrn sone cases when ending a_tracking,
tracker rijRRaTdbigagre ToRGIVivA JRIE S WhRTFAg iR Bdct i§siancsp Uagkek Maguletie 190 maked obj ect

inther t
o 1 Ehrd ATRE S B D200 PR RO LRGBS,

modul e( s)red@@eduhpn(senii cagesavheraicdekagmodule(ekit0 umdutee{@)mpm@) regn ibe

configured to issue a{:\%ﬁtrar jostr sﬁtlo (esu)se&mtl the next trrflckl ng (arrow

us 1nstances O SC Cas ¢ 1mputi Varl Wa S
104) . I n ofRer "ea%es en en |ngp KRGS PR R dti VST 140 may be

conf i gur aghckingbgasekdr ssaduiegs) 148.1IDepehdiog O Jhe ih04R4] tha 11$Imn(e) B baneds,
tracker nodul e(s) 140 _may be Confl‘%ﬁ%gi to change t he trackl ng node. In

some case8 dsErpipigs Iief?é‘%naﬁee%ge jopse éréﬁlfeﬁg)bi%t injtReteg! {ge gRageain j ng
("object Jgo8ss ﬂacksﬁgaﬁ@ﬁlﬂgq@uiq% ( SanaA#6h B e ﬁQ@ﬂa&l&n% RbdERINDRpdhdirche

tracki ng rmde to nenory node, gl acing the current reference inuage, for
exanpl e wintthe alsme&eﬂ@ﬁér@eﬁeﬁag@e@ Qéﬁp@hcqlﬁenplamayrmépemﬁlq@r|tm]geg In some

of these rﬁgéu%g(smz}/y &E?eq%n{m%w t?lg input should be used.

[0096] In some instances, tracker module(s) 140 may be configured to integrate
the reference image with the real time image (e.g. picture in a picture) and provide the
integrated image to output interface module(s) 180 (arrow 110). Picture in a picture is
well known in the art. In other instances, tracker module(s) 140 may be configured to
provide to output interface module(s) 180 (arrow 110) only reference images, or may be
configured to provide to output interface module(s) 180 (arrow 110) separated reference
images and real time images. If real time images are provided within integrated images or
separately by tracker module(s) 140, then, depending on the instance, the provided real
time images may be identical to those received from image source module(s) 120 or may
have been processed by tracker module(s) 140 (and in the latter instance tracker
module(s) may be configured to perform such processing). Besides images, in some cases
tracker module(s) 140 may be configured to provide other information to output interface
module(s) 180 (arrow 110), such as one or more of the following: indication(s) of seeking
result(s) (e.g. the estimated center of the tracked object on a real time image, correlation

numbers(s), a correlation matrix, object loss etc.), end indication(s), start indication(s),



continue until tracking quality sufficiently inproves or tracking has
failed. In other instances, tracker nodule(s) 140 is not so configured, and
t here i s WO 202m52350n0de even when tracking is |ikely toPo@/IL212/D50902

[ 0095] Based on the above, in various instances, tracker nodul e(s) 140 may
or may not receive input(s) frominput interface nodule(s) 160. In

i nstances where tracker nodul e(s) 140 receives input(s) fromi nput
interface nodul e(s) 160, then in some of these instances tracker nodul e(s)
140 may be configured to determ ne whejfher to use or discard/ignore

recei ved input(s) whereas in other instances tracker nodul e(s) 140 may not
be configured to ignore/discard received input(s) and may be configured to
use any ri@fein¥@sh (ertPrddns yalud, Rh&RS S zWhe N Aud, ag ketivid duhEti}e ddtbecuses
received in Ut(M%m then in various instances of these cases the input(s)
may be usteadplr lgfs BT AR UGB P RRACTPIQERT Y- By 'PSaBR oF URERdiEret s)  140.
Dependi nQrécﬁeltrﬁgddlé@)tﬂ@cf@ay l;ehs%nflg\ﬂbﬁ (SihieTRY Rl af of hidoh& M ning a

ref erence 1 nmage, iIn seeking the acked Oobject inthe real tine inmage, in
st arti ng infamkiongyith Aeaerd itiny ltnraafcmdv‘rg refan:dsé@nnagn agdhproyidadgha inwgkaiadg node,
etc. Dependrn nst ar e s) art.icular input
may be spggg? t%ﬁ“ﬁ?ﬁ% |n ﬁéﬂﬁs aﬁo gﬁﬁ‘A&fﬁg%e ﬁ%%&ﬂ Vhe i nput

shoul d banmaedﬂmheaﬁﬁihﬁd&ﬂﬁbdﬂl@bammeﬁybéé@ﬂkﬁﬁﬁﬂ@ﬁﬂhﬁk&bm&éﬂﬂﬂ&& be
configured to integrate the reference i W t he real time inmage (e.g.
picture i ﬂlsanfﬁrle%tt?@eso WYL BIGIACE SRS Hgfgérweﬁ" getetlisfraalaﬁge% nterface
nodul e(s) 180 (arrow 110). Picture in a picture is well known in the art.

I'n ot her H¢tlancesn %q%weﬁnq%aﬁrréeéangfmdﬁlﬁg tr?ék%rdmc}%r)éd RpYeovi de to
out put i %ﬁfl% @td%ﬂh%t% rhB& thatdR é"(&rﬁ&s@)ec@rﬂ ﬁéfé‘rgﬁc@ gs, or may be
configured to provide to output Interface nodul e(s) (arr w 110)

separ at ednteghey len@ée(s)rrﬁ@éwt mmhﬂemtamﬁmmaqkmge@le(ﬁ)f 1406a¢y e qeefipyrades are

P ovT ded s b BRLRLPE LTRSSt SPRTIRLE H RSN AlliRge ) o) 140

t hen, dependi an Y Re" Phstance” 'The provi real L ne y’|rragesgrray be
identlCahnﬂmukhaﬁacm&d&HWQﬂMRigﬂﬂﬂHﬁgﬁﬁ@ﬁaﬂ&Qxﬁﬁdukﬁ(ﬁmehﬁﬁm@r may have
been processed by trackﬂ{ nnduleé 140 (and in thg I tiﬁg@rn tance tracker
modul e( s)STRHAIHY OEBHEY el SPRC9& HeRT T aRRCh URTRGE BY rﬂﬁ§ &Y fes imges, in
SOIe cas ec%nhglﬁ%gea"fte f SdckikQo UBMi IS (& HBE1d0 W Bk Om %&\fﬂ') dap@t her
information To output interface nodul e(s) 180 (arrow 110) such as one or
nore of tinerihes mewlfr(g) 180rrcti- cathiabar( gperaspr caeke iy rfraéslmetn(nggesce stgrt at he
estrnateqygﬁg&ﬁr of the tracked object on a real tine inmage, correlation
nunber s(s Fi el ati on matrix, object loss etc.), end indication(s),
start in ion(s 2 nf rnatron oom oom

val ue, qpﬁﬁﬁecervé%ﬂ?r%%$aﬁ§§émg ﬁﬁ%ﬁluggm”m?nfﬁE%ESlSQH(Pgﬁgﬁﬁ%ﬁts and/ or
support uﬁﬁﬁﬂaampmnoﬂﬁb@muhnrapmﬁngﬂm&heﬁﬁgdasaﬁngkﬁaeﬁennmgﬂ@ eias) 140 may

be configured to.integrate |1 of thrs ther i nformation mnth t he
real ti rrearryrraarepaﬁapwurereéﬁsﬂ 34%%%%%@59 BY i L2478 SPRER gPat ¥ mage to

out put i niceihage) MadiHsplakhr, %ﬁoln(s%ﬁ{e(iﬂ!télnjegs) reaf\dfﬁbﬁm %@lnlr & Mol ternatively
in other of these cases, tracker nodul e(s) e configured to provide
some or atitpusted tchihs operhior matthosnteor gutqsent ourrwemf ec modulp@l-$pr 180 (arrow
110) sep Yin 7 f ding a
trackrng%hg%gfk%roggh:%gggﬁmiigggmkhgﬁﬁﬁgﬁPlgﬁ%g I%H%?%ﬁﬁg to provide
the sane refosice imaente g fehetrakeembdEys)- tacromltlﬂ)rhnd mhlernfleamelgaso(cétg e(s) 180

but in other i tan rack nodul e(s). 140 ma to cease the
rovi o1 orin5h UG RREER S A0 AES boBmres ourt atue 1981 S0 aes am ng

I NSt ancessephiick), @ﬂ%ﬁbnﬂgﬂaﬂ&hﬁ%g&ﬁﬂmb%i&@ﬁkhﬁug@duhﬂmﬂ%ﬂ%hﬂ%nh@@' tine

i mages (separately or integrated), in sone of these instances tracker

nmodul e( s)¢-2:40 apijurp & ihiong pPigiredndpesibleprifong oshar pEsRisHE) tad @satienue t o

provi de r :%H% so that an
operator‘%%%gﬁégﬁrﬁe reaIBQEBM%HH&éesB?%;gﬁgrt avﬁgéﬁ%?égﬁP%SQIFOOQS]In t he
illust rat(ehlere‘xsmﬂoemsramepuutputrmmfhazcraodmrdsl)l B0ghayl8Qonfigwuohfd gesied t o

provi de ou ut toth erator regardin ac |nclud reference
P mge(s) Tl i b bpprare kst et hebhadl) REHN S PEsERRE of spl ay
(e.g. tougdm saLiRehodilRl) QtEN FICHMERR froet @na)ge R OfodNEBK afrowel08) | n some

i nstances, real tine inmages may al so be outputted to the operator via the
sane or diePHaEhnandigryR rhetrefﬁrea%eea%aﬂrter@}nagedes reqsivetheeditef n some cases,
output interface nodul e(s) nmay be configured to receive reference inages
(e.g. fromtracker nodule(s)- arrow 110) and real tine imges (e.g. from
tracker nodul e(s)-arrow 110 and/or from i nage source nodul e(s)- arrow 108)
separately, may be configured to integrate the reference image with the
reaI trne |nage ~€.g. as a prcture mnthrn a prcture (and possrbly perform

. o o . . T 1



22 processing) separately, on different output interface nodule(s). In

ot her cases, for instance, output interface nodule(s) 180 may be confi gured
to recei weoan12al7esady i ntegrated reference i mage and re®CTiL282/0302¢pe (€. g.
fromtracker nodul e(s) 140-arrow 110), such as a picture in a picture, and
to output the integrated i mage (as received or after processing) on the
sane output interface nodul e(s). Assum ng instances which use the sane
output interface nodul e(s) for displaying an integrated i mage, in sone of
these instances the reference inmage ang real tine inage nay be arranged in
the integrated inmage in an arrangenent which facilitates anal ysis,
overseeing, training, and/or inputting, etc. by an operator. [0099]In sone
I nst ancesproé¢siaghckepdr@Blyt On HiMRGAS outpullipiifadcnth&Iul@OSINEEIcdes) fod 80 may be
configured to receive other information fromtracker nodul e(s) 140 (arrow
110) and/83HeopHPyaRertasinedulsipddl ery)be ronfiguasd Bueceds)2naigido provi de sone
or all OTinfe@ﬁltéderﬁﬁke\ﬁ%éjim&fe%ﬁr%al Qﬁeﬁrﬁagehﬁs.g?%h@{rﬁker H0du1§X ARl £row €CEI ved
information may i nclude one or nore of the follow ng: i1ndication(s) of
seeki ng rEulst¢hsys A mcyre inheicwri md ©dugmnther ingferaitbintaga Ceadccolsflect in a
real tinme Jmge, correlation nunber correlation matrix bj,ect | oss,
cren). andel RS PRbRT R Bl oPIRRGH L RIS ARt o e nea by

i mage souhe€ eanieliipe (spridcGnddaleds) faodisplahdien inclaitgeimape, A0 sy alf these et ¢)

ot her conments and/or support information, etc. In various cases of these
i nst ancesPS@¥iTRSrelgfencyimaghang gakbife dnissobmtardnsHey encatditt t ed on the
same or Gifa @[nea[htarfhial%ge_ﬁh'ént whi@rfas@eciagil e %)ze@e%iﬂébﬁraihﬁi‘g?ﬁrﬁﬂ&qn@ﬂﬁ%s
(and/or as the real Tinme imges, if outputted). For instance, in sone
cases, oulply anwperfoace nodul e(s) may be configured to receive the other
information separately fromthe inmages, nmay be configured to integrate sone
or all ofl0P9 r eceilvedmi mfstmpest inonldwionho anagealoutpubmtafadé owodulefsel&hce i mage,
e.g. as a picture within a pictur nd possi bl rfor her priocessing),
ey EREER AT BB P b PR AR B Ttk sRELI-0 P LA FIF RS b

i nt er f ac eandnd tloa( iBjage bsured Medule@sEX), (aaowli108 ) xundltd provideabineonall bivéky, out put
interface npdul e(s) 180 may be configured to receive the other information
separ at el fﬁcqlYe&ﬁP%ﬁ‘yatil%@é@, OPSEPT BTGRP, oI oamAt Y meRECE BN ed

i nf or mat | Q&€ BAMRLSIMyihE: ARABMONsTBHRSkin® ResHitdsf @£ e LiBUY cédititf ace

nodul e(s). In other cases, additionally or alternatively, output interface
nmodul e( s)tha 8ackedybiset in @n¢dl gnedmhage cprdatiorenunther(ol, herelptifingnateiki dvechl r eady

i nt egr at i r.ef. [ Qr. & Al i | pi cture
Sk o B LTRGE AR piST b TR PSR S Ve
pr ocessi ngydude(st 120 (s.anmoautghu, chanie iif acen vahay bef, )her Aasmontvgnd/oaist ances

whi ch use the sanme qutput interface ul e(s) for displayiLng an.integrated
e R e R W S 1 RSy U et
these i NSiheR@ESor ﬂﬂﬁy 120 &Rﬂ)&bé@dmitﬁﬁ_ Qr idﬁfbr@fﬂ @ultphﬁin_fe@ﬁl:e ﬁlbﬂiﬁe@m%/ Q¢
reference i mage may be arranged in the integrated i mage in an arrangenent

whi ch f acieferenge EBagsm gndir g3 theyenl §asiimgeesdid aipBperBntor instaicaiihgomand/ or

i nputtin t ) . i i , out put
|t or 1 ace et B g N gD e N e DO SR bl HRHANGE, | Pl

rel ati ng separtiely fr@h greamages, mayds:, conBalred ionetegrmrgese ant/ob theatdeeredr ecei ved
i nformati.op. ln i nﬁtanc?s Wne(i(e 0 I%J?t .Interface nodul e{s% 18g i ncl.udes
processi n§ FHRAH Vb f 54T PRF APYE” FTEEIY B8Pt kg BERICUCA AP BIGEY {BEe
processi Nghs§Bly pediin PiBEFrocdsSing), ahdiihegbat ddiguiai® b@peant Mgesen th real
time images, integrating other received information with real tine and/or

r ef er enceMagagddhe sameriai ygrénse mosulerig 1o oHter sxes: additiprallyg, any ot her

i mage el af-60iP0PCRBR: MerfRPhRLRE) 186 Hl%g%é b OiouRidGo fedeRAHRdhG t he _
illustrated exanple, input interface nodul e(s) 160 is configured to receive

i nput (s) ihfaommam ssparatyoiromegaimiigeg anfe eutputlspmg oamitiof e preowvidie t he

I nput ('s) itrlﬁ)rrtnratzla‘(g:nksee{)argt%ijyuflroeélsa y %rérllgge ?‘(gr{ &}Afer]é(r)l? gutlf)uqrintgr e?ceirrrllodtljlpcj(s%pfn (;[t}ﬁez%‘Cki ng.
cases, additionally or alternatively, output interface module(s) 180 may be configured to
receive the other information already integrated with a reference image and/or real time

image such as a picture in a picture, and to output the integrated image (as received or



[ 00102] Assum ng i nstances where input by the operator is allowed, then,
dependi ng on the instance, the types of input which input interface

nodul e( s)woe012aysshe configured to receive, nmay vary. | RCIahmWi12/peeE@nces,
the only input(s) which input interface nodul e(s) 160 nay be configured to
receive includes indication to start tracking (e.g. by overlaying a synbol
or enclosing within a predeterm ned shape in order to specify object to be
tracked, etc) and/or indication to end tracking. In various other instances
input (s) received fromthe operator nmay include input(s) which could be
used by tracker nodule(s) 140 in determining a reference imge, in seeking
the tracked object in a real tinme inage, in starting tracking, in ending

t racki ng, afen@/oEssin@) M8 ghrg ofﬁtbﬁtﬁkleﬁﬁcdﬁﬁdﬁﬂ&ﬁﬁ Asding iStaatgevhidth@el nput (s)
may include any of the follown art tracking indication, end tracking

i ndi cat i of¢ S%O%Putﬁttrréaca%%mq(%rt%r displayirg Fpinkeralyamage phichingudes ocat i on

i nformat i QfheRhabr B rLQiRBIEEImRBhNE sbhatklse QhRles iHRfXPIRE ON relating to

obj ect being tracked, specification that center of reference i mage shoul d

be ¢ hangeldfqrmaiaormnfdftbfr el tipngiand/of @ffgencoemtager ma¥ be afagehmahé migpeatehoul d be

rmved to 1?nean£: enranOf ralrjloeat f £ ?lmh f2 hta GS 1’1 fSle(P)gél‘ éel éﬁlgevejol ?naétn 0 1’1?1{ center Of

obj ect, spe€itica OR P HAN AR I'ng oontout &ppear s

successfuhﬁumaqmﬁﬁgsauunw&p@enmncat|on that object bei ng tracked shoul d be

changed (e.g. plane #1 rather than plane #2 should be tracked)

speci fi caooomw|t hat Depeddigs éd @t gRtanoRjoegplt BeutdmbeultEatdtetay 6r @ay part of

truck rather than whole truck should be tracked or vice versa; e.g. three

trucks raffEde PrResISing6anaplitiks reliipg eiths delereaeqdapesy. ol HEejpges)and/or

SpeC'f'CQ&EQQa%R@H1&ﬁﬁn£ﬁﬁcﬁﬁﬁnﬂﬁk§%hag%ﬁ%uﬂﬁ&m@&?ﬁ@&ﬂ&@)ﬂﬁrﬁ@ﬁ&%fed in the

real time 1mage, specification that the reference image does not

suf fi ci emrbsessiog capabidiliys rebtddgotany htht pwke dnp lpreeptriafcaprd¢asing siapitike

SUf f I CI entllﬂ (W) ?I m l arra 11’1 e}%eeer'iceeellm telsnelth I%'Bl r%e 1ar‘r?ade§ hl’ﬁr el‘fatcljl{ g r}(%‘u(‘!ecleGE

updated speo of desi T 8ge oYarrty P f ?% ject is
"hot" t hemﬂimjne@(tn @hlﬁ)ualaﬂtnhe agll/sipk y@de ihags, bﬁctr@d%lngﬁi@bﬁﬁmbgjtoﬂtﬁastt ar get ed

object is_"cold" the object spould be di splayed in a dark col or),

speci fi calt! e ks B A rPﬁ%féSSé‘tgoﬁ‘PBﬁOtB%f RIPFATRY o e frequently or

| ess fre uently, etc. [00103]In vari.ous i nstances |nput i nterface

modul e(s)!0260 ey ihEeddstaieg exspp aﬁrplatllgetfrfﬁatoctu}%%r £8 seqoadizped i

j oysti ck, " one etc.)

00 104] 1 1 e g e P e e P00t o

function teskermedidntldféousy dB)det userimelieeigraskisgem i s the outputting of the

reference image to the operator. The outputting of reference image(s) to

t he oper a[tO@]:OZ] nst ea*dsrumngnnstancadmetm mputtbytheaperatpnm allnugda(thﬁ)l is an

the Tor| onPHgt Reakand Bt dp bR B e LT B 88 ang”

di spl ayedcdnfiglbe toResiad, ahay Vi aalsbite (Blabbaugb oﬁ@tm@e@eszaahhﬂlpn) c hanges from
frame to frame, as it is assuned that the tracked object is pi cal

(al t houg Hnt%fecqtee@é%(é} 190mayRsso0g2urey i reafrlrvne%eri%%ra%rthrde St%étéegeag i | y), in
contrast, etgh g%@ ﬁl%f)le(yr%ﬁglgmhg@gﬁm aeﬁf@det@m%'a%flﬁﬁ in bRIer & | Onger

period of t| Ther ore In sone cases where there i's a slower rate of
updat i ng Ipaci Frefteeas hote trfnthgb etso apdeiddicgiante enrbt!@ﬁkmgg Inyariewlotherme i mage,

t he human_gper.at or e time to an er e Lhmge before
the ref er B0Gef RGO B SR shbMBn bty TR G { SE b RR P EES ehe*F e

nor e accm;atzekm Ihdjtaﬂ\e(s)flmﬁaldﬁmrmlm zErefd’ﬂ&iceardagI:ei’rf @tlirg tenratkel sbpat ti nme

i mge. The a ﬁlysrs may. in sone | stancgsﬁrnclude t akj ng nmeasurenents, etc.

Second, t'Ré FE{BICIAEES | HEE I HeABR ey &gIn UAelHRS, RRLRE AR ng K %%dule(s)
140 when RE6&K LRIFdhfsddcaakehpald)ecdy ihdudd iy’ Rale bi1dRink"BYLrackiiey ef ore, i f
the operator has access to tﬁe reference i Tage, the operator does not 25
have to redieaigas pidirackinggpdicativa, encae mqn@dlp@rntlonmfdhmbr@qt Reietraphedul e(s) 140

d f f th
ond, 1Y, RN SARNR TGS S RS ey ) RERARLSGHLE FIpET than
oper at or . belity wratked, kpecéfivatiyis that @htet bEraﬁmt:rpntlmegb shelildberbangedage(s) (possibly

vis-a-vis_ real ti nd/ or ot r informatio erfornmed in
S 1ot dTERE RSP BeeT e ares A aPeu B T £ Goiehor Bt BRBm e ¢ o
train operator(s), and/or to further devel op the working of tracker

nodul e(s) 140. Fourth, operator access to the outputted reference inmage(s)
may in sone cases allow the operator to provide, or assist the operator in
provi di ng, appropriate input in reaction via input interface nodul e(s) 160
to tracker nodul e(s) 140. For instance, if the operator notices that the
trackrng |s about to be Iost t he operator may choose to provrde input to

o o v o v .. oy e



11001051Any of the nodules in Fig. 1 may be nade up of any conbi nation of
software, hardware and/or firmvare that perforns the functions as descri bed
and expl avoedidgesson. | n sone cases, system 100 or a paPCTihmizofo2eray
conprise a machine specially constructed for the desired purposes, and/or
may conprise a programmabl e machi ne sel ectively activated or reconfigured
by specially constructed program code. In sone cases, system 100 includes
at | east some hardware. 26 [00106]Alternatively to the exanple shown in
Fig. 1, system 100 may in sone exanpl es include fewer, nore and/or

di fferent nodules than shown in Fig. 1. Alternatively to the exanple shown
in Fig 1, the functionality of system 100 may i n sone exanpl es be divided

di ff er entdige @AY, (Reifimeil Exehtt dsdbjeat, 8fedifitafb@thaltradk@iz fonstiapeeemal t hough
for sinplicity of descriptign input |nterface nodul g( s% 160 is shown
separ at e AN OUE HWEAS H‘E%P?Sgé/ém%a‘ifﬁ@é specilagitipp thet ghicef being tigghpd cases one

or nore ipHl Ue@hfrfgts@@@g rﬁ?a% l4e (r§t)1er3t§agl FIEYe PG Rt Eﬁ'&cﬁﬁgtl&l{ fror €

out put interface nodul es 0, e.g. in a touch screen display. Alternatively
to the eﬂhﬁﬁh@ﬂgﬁbwﬁrOMG@B@M&db@V@ﬂ@@(@QQﬂﬁﬁﬁUvdsgdweﬂ@nampkéswkncIude

addltlonal S d/or differe it f t 07 ternms
i nput int eP !fﬂéi%e%’f%lfffa S V%Ce ut rS|a’n'“3t% g%g % rdéc Wo[ti%% }] ?JI bn@\rla%agp%dour ce 120
are used droicORMKAY, 8peifecadon thar @e irafked objmtedtd‘eaﬁet dppekt It@beséenileﬁ&l inQke or nore

out put interface nodul e(s). 180, one. or nore tracker nodul e(s) 140, and one
or nore ifRGESIHEE épﬁ%é%ﬂ“@(lé‘}at hsgelereashage Japs ot pyhesBYERgUraEly s o

fl owchar trchibd; wgtFRkéEhj @ (ENATR Bt Qb ffidichil R&kiiRBTRE RATROBnadeNaRECOr dance
with the presently dlsclosed subject matter. In the illustrated exanple, it

i s assunederclvae shopidisdp2aed.ispeqiéedion wedesbyd poladlyer.21i40reqlobatost In t he
] ustrat %gt ’ecﬁéag@% shcﬂﬂ& B@g(:s‘plgt}%h 1ntarl§¥?éf1? 019549ut91et &%{eﬁ%ﬁje@‘t i rd cglgel{h to start

tracking an o
object should be displayed in a dark color), specification that reference image should be

updated more frequently or less frequently, etc.

[00103] In various instances, input interface module(s) 160 may include any
appropriate input interface(s) (e.g. joystick, keypad, keyboard, mouse, touch-screen

display, microphone etc.)

[00104] It is noted that one characteristic which allows system 100 to function as
an advantageous object tracking system is the outputting of the reference image to the
operator. The outputting of reference image(s) to the operator instead of or in addition to
real time image(s) is an improvement compared to the outputting of just real time images,
for any of the following reasons. First, the real time image which is acquired and
displayed to the operator typically (although not necessarily) changes from frame to
frame, as it is assumed that the tracked object is typically (although not necessarily)
moving. Typically (although not necessarily), in contrast, the outputted reference image
remains constant for a longer period of time. Therefore, in some cases where there is a
slower rate of updating in reference image compared to the updating in real time image,
the human operator may have more time to analyze the reference image before the
reference image is updated and hence may analyze the reference image more accurately
than if analysis were instead performed on the real time image. The analysis may in some
instances include taking measurements, etc. Second, the reference image may be used in
some cases by tracker module(s) 140 when seeking the tracked object in the real time

image. Therefore, if the operator has access to the reference image, the operator does not



[00110] In sone instances, the trigger may include the receipt of an
indication to start tracking an object frominput interface 160. For

i nst ance,wanoppgessbor nmay specify via input interface 180Tan200dpzece2
displayed in a real tinme imge. In sone cases, the operator nmay specify the
obj ect by overlaying crosshairs or another synbol on the center of the

obj ect, or the operator may encl ose as nuch as possible of the object in a
predet ermi ned shape such as a rectangle. An indication of the object nmay
then be transferred to tracker 140. This indication may also function as an
indication to tracker 140 to start tracking the object, or a separate
indication to start tracking may al so be inputted by the operator via input

i nt er f acenalb@ aRekshfignahar aRduiditg Refoehedl¥yO trafl@0 Mmblihddgl 140 etphhyinor
alternatively, in other instances, the trigger nmay include automatic

! rvgger ]
di scer ni iYM5Cag o¥HPedhe trackire nafpREiFFHIvE Masgarer thimid trackganodusers) 811211 n

the i|!Uﬁkﬁ%&ﬁgdﬁéﬁﬂphﬁquRQBeH&&ﬁ?&MﬁHQc%&%&ﬁ?hﬁﬂ?ﬁwahmggggfm$4o
determnes an initial reference image for the object to be tracked (stage

208) and pipicd edeienstimage(s ip0ss)bly vistahes rdahiage imaaefoend/o0othed | acquire

i mage(s) wmhich.shoul d include.the tracked ject..(stage 216) .. [.00113]In the
1 oot A A RE bRl b dint LPRIE RS bl 30 IR Bnored
r ef er encefor sREHId Orradin agkitags)t 4iel/@hy asther Faelopnisd wokeng dfheacked ti al

reference image nay include the indicated object as displayed jn the real
time i mag‘@‘?d”é%ﬁ)t i Rgurd CRCTRIST 8CCPHidlp ,tplit4€5 fﬁ@ewépag%%yrﬁ@amssﬁ@ei fied

the obj eclysdshiibRehd SRrathd BHrdVIRISr ASisn@e BpREGHRL HHWURET aghiopSate P8
reference image may in some cases conprise the pixels enconpassed by the
pr edet er ninpeagtigh gip enpuChiitriage imegulals) A6Y 19 tsackergn s) 14f. Hheingpegeatior had

| nst ead %B?ﬁféér%tgg?ét & 1%91% tﬁ&ha&@%ﬂi\é%ﬁ&ﬁ% B8, e QJ[ato? ag?ﬁ(i(gsg% er of the

object in I'me | mage, In sone case rac may deci de
whi ch pi x@bseiddinpectolcyusendiekingnderdrantifod td hat sgairh dh ashioulidstdnec,part of t he

obj ect (e. "bX fornigg.a wi.ndow around th synbol%.anﬁ]the rffe ence i mge
may in sotfE P hA R Y- dbprEEnsHagee g?%?éll‘)%?Uf RGNSt Srce, the
initial r@éeheRebjcbBErl/oBY nbietitdeyRen e etk ech aRicamhedsthdiopth@yed in the
real tine image. ntinuing with this instance, the reference image may in
sone caseBaxdinprd wspediy thittled rsfapgvice Fnegsabped beapdated ad/asfo plesidgiyraitt .

. i | i ; f h
[00114] | nW}SlQl?vdohff%ﬁ%ﬂlgtrg&egﬁ%%ee) 146%58%))89&@ 61%%({_)% Eh%crgﬁfen%élgngg%glgs ers the

reference image (determned 1 n stage put interface In sonme
cases, t haothef msenceadditgellyay alpenativslyl @ yledefeoench engpdacks dataiwhidgr at ed wit h
areal time inma i nstance as a chture within a lar ?&lgkﬁéure of a

: gi%’thef t(%gcklng the operator may ‘choose to provide such mput

real ti me"PhEGE. ’
used by tracker module(s) 140 instead of, or in addition to, the reference image when
seeking the tracked object in the real time image. It is noted that in some cases, analysis,
overseeing, development, training, and/or input, etc. by the operator may be based
additionally or alternatively on outputted real time image(s) and/or other outputted
information, and that the current subject matter does not preclude the operator from
additionally or alternatively benefiting from the display of real time image(s) and/or other

information.

[00105] Any of the modules in Fig. 1 may be made up of any combination of
software, hardware and/or firmware that performs the functions as described and
explained herein. In some cases, system 100 or a part thereof may comprise a machine
specially constructed for the desired purposes, and/or may comprise a programmable
machine selectively activated or reconfigured by specially constructed program code. In

some cases, system 100 includes at least some hardware.



[00115]In the illustrated exanple in stage 216, tracker 140 transfers
instruction(s) to inmage source 120 so that imge source 120 will acquire a
new ( subswqueri72isemage whi ch shoul d i ncl ude the object PRAMLIS2/bROR02Y
tracked. For instance, the initial instruction(s) may allow centering of
the object in the newreal tinme imge. In sone cases of this instance, the
initial instruction(s) may include an indication of the difference (zero or
not zero) between the center of the object being tracked and the center of
the real time inmage via which the objegt was specified or automatically

di scerned (e.g. ginbal error). 28 [00116]In the illustrated exanple, in
stage 220, tracker 140 receives a new real tine inage frominmage source
120. Optiooedd]y tr aakefaitd) iy eRatiplt s inyFig. oG eysven 0heay indoatenat i on from
i mage source 120@&& g zoom val ue, change in zoom value, etc). Although
stage 220°%R@plep inedydedewer mpreandlr difterem godplegfhgn showmindigel. exanpl es, the
tinmes of Al%é}ﬁéti%lﬁf) tﬁe%'amble%o%ﬁ%ﬁ% 1 kR fﬁﬁ&ﬁbﬁalﬁ?@) sys&nl1900 %Wih()' l'ed by
tracker 140 and therefore may occur i ndependently of” the perfornmance of

st age 21esonfe@Bamples he divaledl diffestntiytaspng deenmpodulesghesdratodde Kig: 1140 has
determned_the i,piti.al reference. imge (.St 08 ngd. r ived a new real
tme § gt BobRlor SEERLSE s R i M iSRS 8 B ufl e hege
in the newpire@!frdn o@pirTAgHadeshade(D28).in FAD 1 1i8]sbie ichies bhd cishoratigait exanpl e,
in stage 224, tracker O attenpts to detect the reference i e in the
real ti nénfeﬁfagfemafﬁﬂe(&f@ @WLI@C?IH@H?CE‘W&P SRTY PHEPER tHrtaReMOBREs t i e

i mage. Forgol AgtiaNGEuchisWReLIRFRY.! ARRhatG Ol 168 IRl @RpRBYWN G Figa, SRIRAT i Ng each
pixel in the reference inage wth each pixel in the real tine’ mage.

[ 00119] | nl00Heayi inlsprse earelescireligd additionab fuss,endfor diffatpat fpgtiomatineker 140 may
receive input(s) frominput interface 160. In sonme exanples, stage 228 may
occur at [@RAYWHI ne Belanibadermisantpul mperface 1 6rmytppeinteaied V8N tratkeamd0 aidre) and

not necesi%naariels ca‘et llﬁllha? ps%idrt](g (%nrrll eho%e £r%%eesi%pl§tr}r?ter aienm(gcpl?e(gxl%ﬁplorel (())rf . F! g. 2.
In some cases el pu?'tllng %y Pive operafor i's made possi‘ble or fcilitated

by the opeasetcatpubavdrizge avdelisS) 180, o€ oOmhornrek@uutd ©d40 emdoaace | mage(s),
or to both outputted reference inmage(s) and real tinme inmage(s) and/or other
i nf or mat | BAF IMASGIONE RAULLS) léﬂ’ereﬁ)ﬁ%tﬂ r may have been just as easily
arrived at the input fromviewing real tine inmage(s) _ alone, Depending on
the inst dNEE8Tt 1 ackag 2190 fpwghast THeiatiag an pEple Aled Wik Berd Weiher to use

or i gnor efdh et dvidaht ﬁfe@eﬂﬂ?@%los&d“sdb{béi ﬁQt@é%.SInVﬁﬂ@ﬂﬁsthé’cP&%&pieﬁlQ ifray
di scard/ignore certain input, the follow ng stages refers to input that has

not been afpweaktiadnityeb?®ds performed by tracker 140.

[00109] In the illustrated example in stage 204, tracker 140 perceives a trigger to

start tracking an object.

[00110] In some instances, the trigger may include the receipt of an indication to
start tracking an object from input interface 160. For instance, an operator may specify
via input interface 160 an object displayed in a real time image. In some cases, the
operator may specify the object by overlaying crosshairs or another symbol on the center
of the object, or the operator may enclose as much as possible of the objectin a
predetermined shape such as a rectangle. An indication of the object may then be
transferred to tracker 140. This indication may also function as an indication to tracker
140 to start tracking the object, or a separate indication to start tracking may also be

inputted by the operator via input interface 160 and transferred to tracker 140.

[00111] Additionally or alternatively, in other instances, the trigger may include

automatic discerning of an object to be tracked in a real time image.



[00120]If input(s) had been received in stage 228 (yes to stage 228) then

inthe illustrated exanple it is determned in stage 230 whether or not the
i nput (s) wocblwdigessan end tracking indication. If the inpaT(sloi/emkeded an
end tracking indication (yes to stage 230), then in the illustrated

exanpl e, tracker 140 ends tracking in stage 232, stopping seeking the
tracked object in the real tine imge and stopping updating the reference
i mge. In sone instances when tracking ends, tracker 140 continues to
transfer (arbitrary) 29 instructions,yfo inmage source 120, but in other

i nstances tracker 140 ceases transfer of instructions. Additionally or
alternatively, in sone instances when tracking ends, tracker 140 conti nues

to transf@oitdie sameiheiDsiralcdcLithple b HERERinMRIRIcber, Qudkpr140 Nt er face 180
but in other instances the transfer ends. Additionally or alternatively, in

sonme i nstAHEBCHAR N selRiCASE i19gs [ardh oRiggis Wﬁ%}égﬂ 6Fagﬁ P8R nd @V si ons
thereof caticA¥Rsi® s l&ag&%hﬁcren@d Wi asqaﬁle Whatddh &t GodBAndiRye thé acker 140

and/ or by i1 mage source so that an operator can use the real tine
i mages tdr®ked®bjeptmet2rl§hkl ng. In the illustrated exanple, after stage 232
met hod 200 iterates back to stage 204 with tracker 140 on standby, waiting
until perl®el\ilng ofin dlehﬁlwtmwﬂggmplt,dnsltagq: 208, trackcr d0 deﬁél@ﬁ@@]ahfinitihle i nput

did not |n | ude. an t ﬁ ggcatlon &Qo %o (% g? %5 or if no

i nput was rEEr %%Ee f r"ic m§t S5O PRER T ANE R TSI ANE Banpl e,

met hod 20@clg@ntht ﬁlﬁﬁ@atdd(bb?dca%dlﬁﬁﬁyea nldﬂﬁ fre:8 tia@amadd) CohGRlir2viA Hike
illustrated exanple, in stage 234 tracker 140 determ nes whether or not the
r ef er encePfigell diatpeerasdag fiefatf@é thg ehieqt Hsthg AeblimgdBgecalingesul t (s) of

attenpti riﬂe(ﬁe@ergl%eﬁ%haﬂehﬁle LetRh&NERE FRYSh WntdilBed @R prikd R gn{éﬁwe( s), other
information received frominmage source 120, and/or received input(s).

Typ|calIyﬂebmhﬁﬂgﬁmﬁb@pﬁé@esmawiﬂypeKhmhmgngMM@ﬁ@@HQﬁ@uoﬁfﬁmag@Bz@4 it is
not deeneh %ea%issg‘?rc\fﬁédo the! ggect%é/toglgﬂ%y%g%eisg}? begl BHQ}%e entter 0 hng‘tae 6f‘rtl t};[ehe rate

of updatlng 'y erence i'ma rac a specific
obj ect i sreslyjmecialagy, thirt iaugh caeb tracek@eMBnnay YecsdeOMBICh pirale dirbalyruaider of

acquiring the real ti i mages by i.mage. so 20 when tyackin
speci fi ¢ BgjEed ﬂreo%yf%gi HOURHR Rl ferbiect Eea%ggﬁfwa}%a bén &f&%%’ P?/es to
stage 234)ynidBMnd thelrB@rdnbd H8dot Rdn SXATBE @Ssel Ascd (cBBPridIBeselpi@K @l 140

updates the reference image, for 'instance based on the received real time
i mage, otdwether m@nmtheomtmleréhqné@llrflerg@rmfiyrm@ed%@a detected objegi@p displagesei ved

| nput (s) . [ﬂ‘[i’olégﬂlxﬂé‘nﬁa@@ MG Wi dnRIAREE id ferd DG L GLEN SRR JfiRge shoul d

not be upda
cases comprise the pixels which enabled detection of the object.

[00114] In the illustrated example, in stage 212, tracker 140 transfers the reference
image (determined in stage 208) to output interface 180. In some cases, the reference
image may be displayed to the operator integrated with a real time image, for instance as

a picture within a larger picture of a real time image.

[00115] In the illustrated example in stage 216, tracker 140 transfers instruction(s)
to image source 120 so that image source 120 will acquire a new (subsequent) image
which should include the object that is being tracked. For instance, the initial
instruction(s) may allow centering of the object in the new real time image. In some
cases of this instance, the initial instruction(s) may include an indication of the difference
(zero or not zero) between the center of the object being tracked and the center of the real
time image via which the object was specified or automatically discerned (e.g. gimbal

error).



to stage 234), then stage 236 is omtted. [00125]1n sonme cases, only

input (s) received in the current iteration of stage 228 are consi dered when
per for m yosb w2384 and/ or 236, whereas in other casespCrapaz/ejo2excei ved
in any iteration of stage 228 for the current tracking may be considered
when perform ng stage 234 and/or 236. 30 [00126]In the illustrated exanple
in areiteration of stage 212, tracker 140 transfers the reference i mge
(which may or may not have been updated) to output interface 180. In sone
cases, tracker 140 also transfers thesgeal tine inmage (as received in stage
220 or after additional processing) to output interface 180. In these
cases, the reference inmage and real tine image may be transferred

separat el [y011®] may Ibeetinanafakckatple rinauagé D2(E Ghellce 040 REMEs a hed¥ rebNSt ance t he
reference inmpge as a picture in ger picture of the real time inmage.
Addi ti ondf§iniecdroreinge soery 124 FPPEBW@Y ek 100 may eeldigigoplly) resiYer APt er s

ot her | nfﬁfd?ﬁ%ﬁ&f‘fr&ﬁ%hg’e%%ufc@ 130 29¢ 248 vfafu‘B”EHaH%‘ﬁ POHNaReRGUl e(s) 120
(e.g. zoomval ue, change in zoomvalue, etc) to output Interface 180.

[00127] | nAlthveigh Slags 22 dthseriadplieg,stiga 236 agBig24tn oth¢r ekgmples, ghantimesdofwhet her
or n.Ot there ¢ of r?g?g%e\{r?lg I rH% s%(gﬁ)lﬁ))hlg‘ltnottsc%%{'rlol?ed% tracP?r 146 Qi th t%r account in

seeki ng tHe" R ad ob] ee € rea %age 240) ,
then in tihsy d)dchuﬁlﬂé@ha&ﬂ@xﬁmfm;erfotrhancs oBSSgH @, t hat the performance of
stage 224 (attenpt to detect the reference image in the real tinme inage)

fulfills [obeigeeki m@t}ﬂﬁmsﬂ@ted@ﬁirhlblél’@he 86dKeY 14Q/hds Slefeafilabd 8d.inifhlage 242 may
therefore be omtted. is instead determ ned that there |s recei ved

i nput (s) ehagncs Ha%ﬂedstages%ﬁ%énq greied higy sebbupim{spdeag? ) 458Kk 4Y, then in

the 'llu_sztttreﬁfg?g)_d%%@m'e?efbﬂgn&tl g ﬁﬂt%eh&f&?éa‘i’ﬁﬂlelmgb%n%e@icﬁ taken into
account in seeking the tracked object 1n the real i mage. Dependi ng on

the instapeeys) St a0 ddan@Ycex lfs%\r%ﬁge 2ﬂ?ftr9£keer 18 LR coerdelGe SAME tiME

as detecting stage 224. 1n 1 nstances re stage 242 is perforne “before
st age 224ﬁﬁ1MEeuu&womﬁmotﬂ$mag&mgdﬁyquyﬂmngsmmeﬁmﬁmbmaga\mﬂsmam@és af f ect

h f 001 I i ved
-t he curPoRbeee: Sy ItTaRe dr sy sk R BOTE ST 357w mbn BEFHh Plvcho <t age

240 and/ o tRddferoMe iBa% With @lchgixeLiasRSseal tipdiinifk. received in any iteration
of stage 228 for the current tracking nay be considered when performng

stage 2400and|or 242he[iBQ284 kRarhhIE, ih bptistal aheDBXanarkL140 MHaypiadee 250,
tracker 140 deternines whether or
input(s) from input interface 160. In some examples, stage 228 may occur at any time

(meaning that input(s) may be received at any time) and not necessarily at the point in the
process shown in the example of Fig. 2. In some cases the inputting by the operator is
made possible or facilitated by the operator having access to one or more outputted
reference image(s), or to both outputted reference image(s) and real time image(s)
and/or other information. In other cases, the operator may have been just as easily
arrived at the input from viewing real time image(s) alone. Depending on the instance,
tracker 140 may or may not have the discretion whether to use or ignore/discard certain
input. In instances where tracker 140 may discard/ignore certain input, the following

stages refers to input that has not been discarded/ignored.

[00120] If input(s) had been received in stage 228 (yes to stage 228) then in the
illustrated example it is determined in stage 230 whether or not the input(s) included an
end tracking indication. If the input(s) included an end tracking indication (yes to stage
230), then in the illustrated example, tracker 140 ends tracking in stage 232, stopping
seeking the tracked object in the real time image and stopping updating the reference

image. In some instances when tracking ends, tracker 140 continues to transfer (arbitrary)



not the seeking indicated that the tracking is of poor quality. [00130]In
the illustrated exanple, if it is determned that the tracking is of poor
qual ity (wWe=ot217335age 250) then in stage 254, tracker 120Tdp2042/0802¢2S

whet her or not the poor quality has persisted for a predeterm ned anount of
time (e.g. over a predeterm ned 31 nunber of real tine imges). If the
poor quality has persisted for a predeterm ned anount of tinme (yes to stage
254), then in the illustrated exanple tracker 140 ends tracking in stage
264, stopping seeking the tracked objegt in the real tine inmage and
stoppi ng updating the reference image. In sone instances when tracking
ends, tracker 140 continues to transfer (arbitrary) instructions to inmage
sour ce 12@strdetibng 0 i@hgi&ouicdIAHLeH dith@GhedncdHPackeaBWT chsea adstr odf
instructions. Additionally or alternatively, in sone instances when

tracki ng aferstiony Addigenallyoor HAMRRNTSS 11 MG igpaness Wk tradire qifpdtackecent )

ref er encey4onREEne (PRI HbE (RA68 rd 88 Pt rehf: iBTBE L diSf ZNEER1BF transfer
ends. Additionally or alternatively, in"some |Instances when tracking ends
real timebut mgbe instaprpihe swadenadsiAshitiqanhiBy eoflteomtivelpiue stwe staneenst er r ed
to out pUtwf-lerr]lttrearc %C %n&sSr%al(tlb e 4 raa(e:sk(():"rr r(%' lé,(s)segr\]lgr/s%l}ls Pr}/e eiorfﬂg?rﬁi %18 Por ‘t():ee 120), e.g.
so that an operater can use THe T edl e rihgés 1o Start & new tracki ng.

I n the ildkansterrad adowepaimtgacedB0 ety Sicheel 406hd/onbY gke200rct 120)at.gssoback to
stage 204 with tracker 140 on standby, waiting until reﬁﬁl t of a new

i ndi cat i JR24A BERRY Cf} BEPHIGA YBOREF fo S5 B IRHE D G dRITRCY has not
PerSlSte@x&&bkémﬂﬁ%ﬁgéQB?h@@BdQU@H&ﬁwQBm&hﬂﬁmg@Qwi@nﬁhﬁ&&riﬁﬁénthen in the
illustrated exanpl e tracker 140 concludes in Stage 258 that there has been
an "obj ecttaridby.gvairg wiiid perchiging of emey iigesr tostietragkinghj ect | oss. I n sone
cases, tracker 140 transfers an indication of poor quality (e.g. object

| oss) to [O0tHut i niiethé apet di§@of orludetmpend tragkinigéndigpsion (ior to sfR0 230} bn t he

illustrated exanple, i.f instead id,ols determ ned that the gualj i's
Sut 1 ci enll 1y TEGRett! QP BedPL A MG Seubn oIt 5

t r ansf er scantifdes e sth @ ¥ antior staggbtlsour ce 120 in stage 260. For instance,
the instruction(s) may be based on the result(s) of the seeking of the
tracked gbpery in theciBdlratcll RRarhIEIE stahO23OMRKEABMIcQimits $htthst@&nce, the
i nstructi oné%) may include at |east the difference (zero or non-zero) of
the esti ntitE¥ relerrnes ingee sheuld parpdstrdoley dtstangs based el setdU(s) 6f fERIBRt er of

the real iR HRAFcrtRcImaQl \ﬁ?ﬁ!ﬁ &l 'Eiﬁ{e)ima%&@):,l-%]:ﬂ AP RARBod fSL ARCRSm Wher e

the quality is sufficiently (no to stage 250) or the low quality is

not per siigtagasouferol 200 agd/agecd B inpwtbse Keypickll@ allyp gh manescessatilydingaest ons  of

seeking result(s e. & :1he estimted center of the.tracked object in a
Poa 10 I 3P sl MR D BER IRV EL SRR dNEr D BP e OBkSREe |7 % e

i nt er f acehd@Rk rate of updating the reference image by tracker 140 when tracking a specific
object is typically although not necessarily slower than the rate of acquiring the real time

images by image source 120 when tracking the specific object.

[00123] If the reference image should be updated (yes to stage 234) then in the
illustrated examples in stage 236, tracker 140 updates the reference image, for instance
based on the received real time image, other information received from image source 120

and/or received input(s).

[00124] In the illustrated example, if the reference image should not be updated (no
to stage 234), then stage 236 is omitted.

[00125] In some cases, only input(s) received in the current iteration of stage 228
are considered when performing stage 234 and/or 236, whereas in other cases, input(s)
received in any iteration of stage 228 for the current tracking may be considered when

performing stage 234 and/or 236.



32 [00134]In the illustrated exanple, after stage 260, nethod 200 iterates
back to stage 220 waiting to receive the next real tinme inmage. However in
ot her exawpl2er/17e35e@ ti nes of receipt of real tinme i mage®Cliln2032/68920220) i s
not controlled by tracker 140 and therefore may occur independently of the
performance of stage 260. [00135]1n sone instances, after a concl usion of
obj ect | oss (stage 258), tracker 140 may instead change the tracking node
to menory node or may maintain nmenory node if tracking is already in that
mode. For instance, in sonme cases of ggnory node, after a conclusion of
obj ect | oss (stage 258) tracker 140 may replace the current reference
image, e.g. with a reference image which is based on the last real tine

i mage, tr@okm] 140 iy iluseasl ekarhiple i £pieRa0R 0L siRIHReRGRed TBgE t O out put
interface 180, and tracker 140 nay instruct imge source 120 based on the

seeki ng r&dsiers Baialsgnsermpgriedhich Ié@h%q &y Bt hare 'Eﬂ?Pé‘E@at‘Fcﬁé% outpht some

exanpl es i@fe L OCFFD. GRSERe cdBE LhORY ﬂ%&lk@ﬂﬁ&}erm réﬁ%h{éql%ag@éi's ¢RLiveq(s) which
is/are appropriate to nenory node (e.g. a ginbal error zero so that

i mage souncegd 22 omifiet addigorahprodissiegt ioomot inbafaae 18 dmdiesrcastshiédr

| ndi cati Onfesgnct iRt ad rea? at Y3 rt?‘qu%ferre %pa{aq%%scgeed)t)e trans rreci1 ui ng

with thesé cases ‘&fter relrélgllr\?%gm?ﬂe next rea e track 140 may

t hen prociaed iftegrakt éspiat, for 1d£ﬁr&etthd1bﬂ:rdfneairﬁ@rmratplduﬁ%eﬂ EhBQz&gd:rrm&rel n the

recei ved real t| me | nage wed by stages 228 to 250. t hese cases,
based on Yibgywal %%H%ﬂga &%Chtlo a/oaﬁlt@z%aéwr@ Y nssoa@fé%trﬁ%l&?r.lf% tliere is again

a concl UStke(?@fe%fotﬁé}hﬁ%ﬁmzit%%e&ﬂ@d@@E@g&zm Sﬁﬁ%@ %up@e Iﬁéﬁﬁﬁé(@l{% (é? anot her
iteration. In these cases, therefore, nenory continue until an

iterati onlq@h)e‘raéueqdainnglZO@ms‘mﬂlfeh @tp)sli@tquypumngfhfa@ﬁéwo stage 250) or |ow
quality has persisted for a predeterm ned anount of tine (yes to stage
264) . [00108867Mn somtmhﬂusanwésxarsplage s@eA24hyt i d@emadedwhdthﬁmosnage 258,

meani ng that trackl a _concl usi op of .0 s (stage
258y Lot EaEEA By Ly S A e ARE ARl RBL B e her *140
t ransf er (ﬂ@ermamqs raahdhoe IimSgdaprQfot(nd) nf mgmm)p thelnGn CHetiPukiratedteeairhiple it k80.

[ 00138] Fi g a flowhart illus i ng an exanpl e _of a. nethod 300 of
i nter faci aﬁ@lwi tﬁatathe %g"&f‘?ﬁe A algay %ﬁéﬂ%})@&@%ﬂ?ﬁgﬂeﬁﬁew Amag8ihfance with

the presepf]l th@l&rﬁ%gpﬁﬁﬂlssh@ie@ﬁhg HRd £ Shdditidhat REvid) bs4e Jl@ﬁe@ta%é afphfay it is
assuned that nmethod 300 is perfornmed by output interface 18

therefore be omitted. If it is 1nstead determined that there is received input(s) that should

also be taken into account (yes to stage 240), then in the illustrated example in stage 242

received input(s) are taken into account in seeking the tracked object in the real time

image. Depending on the instance, stage 242 may be performed, before, after or at the

same time as detecting stage 224. In instances where stage 242 is performed before stage

224, the outcome of stage 242 may in some of these instances affect the performance of

stage 224.

[00128] In some cases, only input(s) received in the current iteration of stage 228
are considered when performing stage 240 and/or 242, whereas in other cases, input(s)
received in any iteration of stage 228 for the current tracking may be considered when

performing stage 240 and/or 242.

[00129] In the illustrated example, in stage 250, tracker 140 determines whether or

not the seeking indicated that the tracking is of poor quality.

[00130] In the illustrated example, if it is determined that the tracking is of poor
quality (yes to stage 250) then in stage 254, tracker 140 determines whether or not the

poor quality has persisted for a predetermined amount of time (e.g. over a predetermined



33 [00139]In the illustrated exanple in stage 304, output interface 180
receives a reference imge fromtracker 140. In sonme cases, output

i nterf acew@@017es0ves the reference i nage integrated wPCH/IBR20M2030202 e

i mage, for instance picture in a picture. However in other cases, output
interface 180 receives the reference i nage i ndependently. [00140]In the
illustrated exanple, in optional stage 308, output interface 180 optionally
processes the reference i nage. The processing may include any type of
processing. For instance in sone caseg; the contrast in the reference inage
may be increased or decreased, the reference inage may filtered, the
reference image may be integrated with an independently received real tine

i mage ( e.gmtek 6f ihiairhdindaghd)CIf Whieepoor trgity Bisglettal foPRgRde®nined Abiegr at ed
with |ndependently received other information, other |n§?e rel at ed

processi My W%Sewﬁ&g?aﬁ%elenah@lﬁ&ﬂusgﬁtgd 8’6%16 preeeddd apdstegkiBe iher f or med,

etc. [ 00]&5@3'2’64t E’t%pf)lhglg kb%kfn%ttﬁéjtrfd((@(ﬁr%ﬁct i ﬁle%&e@ﬁﬁleqﬁq%ge Qﬂlté%ﬂplﬂgnt erface 180
outputs the reference i magé (as recei'ved or after processing) to the

oper at or . u}{d@@dgéllmt refersorpa miaps tla paesinblendrs méke traridee mdagea;kaﬂdOr eal tine
i mages are ceiv nterfa e. 180. 1n hese |nstances
ol 11 meHigeL iy B ARD e B S ar e AT Pl SRR I8 e 140

(either |tfetcﬁ@f1a0eéasm trlinsf@foerlﬂsnmetubmga&tloﬂiallsyepaltahﬁiw;)y,wfmI&: t he
transferred real tine as received by ackﬁg%l40 fronllnage

ges
source 1205@ccspher tf%ﬁk&geeé@? ﬁ@cﬁ/ﬁraﬁg s%maﬁ%f@rtfaa%felt "ﬁ%é@n‘? ShIFCEY) real tine

i mges mayfddiet @RsheRS ohihanplcah e i AUER M induitc8! haeanst8Qnly 1 mage source
120. In instances where reference inmages and real tinme inmages are received

by out putAdditerlsoeali@mtivelyeinsefngiestanscs whfgﬂetsacmg en@&:r@ﬂlvterde vragaf oler

pr ocessi L&l Jl t ing) may
e PO e R TR TRORE BRSNS, Bl B RGRSE. 1)
d|fferenthmmﬂﬂkebghnqksomt@m20nﬂgemhmnenb&ﬁmndememdMRgednum&ﬁm@xﬁmmle For

exanpl e, the sane dis a resent reference and re i me i es, or
one 0 <pl SN Breughit the M uREH S gL h 2 rraraaed brdst Byt ea
time i Mege.stabf 20 54RRGE& WMIEH L sthitySREE NS UhtAUbci il beh hag endicativg @fstark he
di scl osure does not inpose limtations on the presentation of the two

outputtedﬂwhﬁ@es using the sane output interface. In sone cases, the two
outputted i mages are presented in an arrangenent which faC|I|tates oper at or
tracki ng [@AklYsi s, Topeieat be poveiugkgihagnafpersied fpag Ricdgfcrnuped amemt o34

time (no to stage 254) then in the illustrated example tracker 140 concludes in stage 258
that there has been an “object loss™ or that there continues to be an object loss. In some
cases, tracker 140 transfers an indication of poor quality (e.g. object loss) to output

interface 180 for output to the operator.

[00132] In the illustrated example, if instead it is determined that the quality is
sufficiently high (no to stage 250), or after stage 258, tracker 140 transfers instruction(s)
to image source 120 in stage 260. For instance, the instruction(s) may be based on the
result(s) of the seeking of the tracked object in the real time image. In some cases of this
instance, the instruction(s) may include at least the difference (zero or non-zero) of the
estimated center of the tracked object with respect to the center of the real time image

(e.g. gimbal error).

[00133] In some instances, where the quality is sufficiently high (no to stage 250)
or the low quality is not persistent (no to stage 254) tracker 140 may transfer indications
of seeking result(s) (e.g. the estimated center of the tracked object in a real time image,

correlation matrix, correlation number(s), etc.) to output interface 180.



training and/or operator input in reaction to the tracking. In one instance
where the sane output interface is used, the reference inmage i s presented
as a pictwpeowtpdsn a | arger picture of the real tine i RaEFAL20EY0500aNMDI €,
Fig. 6 is an illustration 600 of a reference inage 610 di splayed as a
picture in a larger picture of a real tinme inmge 620, in accordance with
the presently disclosed subject natter. Fig. 6 is provided to aid in reader
under st andi ng of one possi bl e exanpl e of an arrangenent for outputting
reference images and real tinme inmagesyon the same output interface, but it
shoul d be understood that nmany ot her possible arrangenents (w th varying
positions, sizes, and/or contrasts, etc.) may be used in other exanples.
[00143] | Mos03m casesiheiiMusad@i ek afiplt mfuefrmg:s%og)mmua 200ienf-a6&kk80 may al so
recei ve, process and/or output ot i nformation orlqlnatlng fromtracker
140 and/ otagertafevaitngrie &ceb ﬂ(esrtféhrealsﬂmmil@cgat llowesy IpfthaeErpRlgs s ul t (s)
(e.g. t hecnﬁ&tdfqgcreﬁﬁl oPl%'af ehe ﬁﬁa%epﬁnrs{ag@bﬁg 1§1pdt%8ﬁtrdlﬁd@y Q8ker 4GBl MRYE,

correl ation nunber(s), correlation matrix, object |o0sS8), end Indication(s),
start |ndh@@ﬁn©mﬁspamrnﬁbpmdbmbﬂﬂdbiﬁﬂﬁrmemﬁbﬁS@@aé@)source modul e(s) 120
(e.g. zoomval ue, change in zoomvalue, etc), coments, and/or support

i nformatil6A]3%tc. ﬂmsvaMQumawa@ésa@bnﬂmé@edhﬁ$ﬁahse§pgsdﬁ@ oackat | of the

i nformati as. received or after essin be out utted on the sane
or ai 11 er RS IeHEEE S PE BN mPAL ST T b B A R and or e
the real hbdeEil troBGESs alrbadgUh it ed). FoFDista@x@ iictne dalk® of afnodly Bldllay may
present reference inages, the displayed information (and possibly real tine
i mages), BT & GRRHIsingt é’blTF"slﬁFSa@@g?r%@% fackss dd0 fgy a?Pé%?FzQ}P AreRfslERce | nage,
the displ; 1 gg e' Q%@Efe@éﬁcé ﬁﬂ%e%ﬁccﬂ 1@ Ib)(sea o'h?ﬁ’é la§t r&F tlh{éqgﬁ e, tIIanér '126 ances
where the sdme output interface I1's used, the disclosure does not inpose
limtationsy @arnSfdn@h@gﬁBlg@meat Ieéﬁnenpsumggetﬂqe)uwhmt@ﬁp@MOnarmtdérafslairéml n sone
cases, t he dfng c?yed elsglflr%r %E sed on e see reraélsul rIl"ian aiﬁg 14 eofnc RS | mage
may be art nge &M egra P an arra neﬁi WG Paci 1t at es
anal ysi s, mnﬂ@&sb&;ngsmdevehmmﬁﬁﬁummébﬂkghﬂ@naandbm$)mﬂphkhﬁag, etc. by an
operator., [0014 ]Aft r. stage 312, nethod 30&é'terat§§ back to stage 304 for
the next PEICRIGHS I ip/areabaiopEate fagsmoRcReder-& i SRECTIXAhEIRE “the tines
of recei phaQhabt&lRIEN2O nhAMEBS tHe iRt onC I Polrehb 86b/BYoRM iRt aoRts§ IS ace 180
and therefore may occur independently of "the performance of stage 312. 35
[ 00145] Fi rglaimstates qucf pagamodiers (<. Ispersi)  &oninglizgnwisk hepl easest allenisedivd2 400 of

i nterfaci a t ccordance with
the. pr osenr Pott iy BPsIREE A Rkel PTEE) Bin DR BB BT T e T
assuned tI’ﬂﬁthdIfﬁ“fnhﬁiﬂerélﬂﬁ 1m3gq31®rtﬁ®1renadedly§alithﬂ&limziga,tfel‘lé\&ﬁbbylzﬁﬁges RO®IAG] I n

st age 404 interface 160 r one or re jnput(s).froman
operat or - 200BREFIRSOHe wotahie osd s Tt gt By PRSI GEER To nade

possi bl e Dhin a conclusion of object loss and memory mode should be continued for another

iteration. In these cases, therefore, memory mode may continue until an iteration where
quality is sufficiently high (no to stage 250) or low quality has persisted for a

predetermined amount of time (yes to stage 264).

[00136] In some instances, stage 264 may instead follow stage 258, meaning that

tracking would end after a conclusion of object loss (stage 258).

[00137] In some instances, at any stage of method 200, tracker 140 may transfer

comments and/or support information to output interface 180.

[00138] Fig. 3 is a flowchart illustrating an example of a method 300 of
interfacing with an operator regarding object tracking, in accordance with the presently
disclosed subject matter. In the illustrated example, it is assumed that method 300 is

performed by output interface 180.



facilitated by the operator having access to one or nore outputted
reference images (solely or in addition to real tinme inage(s) and/or other
i nf or mat Iw0)2017006548] The types of input which an operat ®CTils20a2/hzaed t o

i nput may vary, depending on the instance. In sone instances, the only

i nput allowed includes indication to start tracking (e.g. by overlaying a
synbol or enclosing within a predeterm ned shape in order to specify object
to be tracked, etc) and/or indication to end tracking. In other instances,
any of the follow ng input(s) may be gilowed: start tracking indication,
end tracking indication, one or nore dinensions of the object being
tracked, location information relating to object being tracked, color

i nf or mat i[@o13%! at i mghcoll@oheaxAeploeh iuiadoddousneatifaedld arctvbah center of
reference i mage.shoul d be changed to a different point (e.g. center of

r ef er enceelehge s Urun H%Ckﬁb%(g I gprpcesipesy Oyputgpiatiage Bhreseaies §i¢ boat ) ,

speci fi C%fe?éhc@fm&}g%@ﬁt@éraf%ﬁ VAR 2?1%511ti1§é3§19a'gf3,' f%@fdsﬁﬁcetﬁ]@thre,tiﬁ%‘iﬁ’dtﬁ}‘é. foll ow ng
zoom i n/ zoom out appears successful /unsuccessful, 'specification that object
bei ng t r dd&eees houhd ches chvipy ederfase d 80 picaives the refacharimapamdppeadent2 shoul d
be tracked) specification that smaller/larger object should be tracked
(e.g. parl00b40]t r uckn thatifstratel @nanagie) ie optierek stsgrodfi8dowputtinedked80r vi ce
versa; e. ..tqfee truchi rgther.than t wo trucks shomkf be tra%ked or vice
versa), s%élc?fl? YORPTEHS LA THES Ik B BBr S BEE NS AYHPEC 1 o be

cent er ed prBcds$ifg. M@aAknstah&®ini oM@ aseSARELInaatih a2 rtfoaincd feagt efagence i mage
does not sufficiently accurately reflect the tracked object (and/or is not
suf fi ci enffigassl B flogrcapesd, theacheesape tmags maydyereday relhecnes Brage 8o dEd be

updat ed, iﬁf%gf;a'té(d' Wi é@iﬂdéﬂen&@ﬁl@r@&iv@g lr@a'i bk iﬁlﬁg@([e. d I&icﬁ@é el ﬁgufém Ret I's
"hot" the object should 'be displayed in a bright "color but if targeted

obj ect i srefegaricd timadeenmayihiedotegiedutith indepgndgitlayendivied othed mfdemag bmrother

speci fi catl on & hal LLeleLenee LIRS, 2hodl dhe, updat ed. opr e, frequent |y or

| ess frequeﬁ?fy, el §%HF58535%?n the 7908 et Bd exa%ﬁ}g, in stage 408,
sonme or gbdrfobrhed, BRUt (S) received fromthe operator is/are transferred to
tracker 140 for use in object tracking. [00150]In the illustrated exanple,

after styge1408 nethod ikQGaicl ekahes, iDaGke B2, sSh@geinddAcAV80 duyhgs thee next

i nput fromthe operator. However in other exanples, the tines of receipt of
i nput (s) FETHEE st ROIFAY AR A RPRIPCGSHPRY P AlieoPEBCTand t her ef ore may occur

i ndependently of the performance of stage 408. [00151]Fig. 5 is a flowhart
illustrat EOHbQIQén ex ahpinee igptapceprbpiideicBnee wragaryid realignsaintagey are fesaiVidrage f or

e T N L A
per f or medobytpuagelaso i@y dRBer [40AEBRY imegrived mithusfercateichagzaopl e, in st age
504, | nagseepgrgt%fy(j %\Vh%rzeother tergr%ife\ffeea rgarl Bhe images may be as received by tracker 140

from image source 120 or after processing. In some other of these instances, real time

images may instead be transferred to output interface 180 by image source 120. In

instances where reference images and real time images are received by output interface

180, the reference images (as received or after processing) and the real time images (as

received or after processing) may be outputted using the same module(s) of output

interface 180 or using different module(s) of output interface 180, depending on the

example. For example, the same display may present reference and real time images, or

one display may present a reference image and a different display a real time image. In

instances where the same output interface is used, the disclosure does not impose

limitations on the presentation of the two outputted images using the same output

interface. In some cases, the two outputted images are presented in an arrangement which

facilitates operator tracking analysis, operator overseeing of the tracking, operator



tracker 140 instruction(s). Typically although not necessary the
instruction(s) are neant to enable the acquisition of an i nmage whi ch shoul d
ncl ude twe 20t¥1Be350t hat is being tracked. For instance, PCHIL20a2/050202
nstruction(s) at the start of tracking may allow centering of the object
ndi cated by the operator or automatically discerned in the next real tine
mage. I n sone cases of this instance, the initial instruction(s) may

ncl ude an indication of the difference (zero or not zero) between the
center of the object to be tracked andsthe center of the real tine inmage
via which the object was specified or automatically discerned (e.g. ginbal
error). In another instance, if the instruction(s) received are not the
initial idshihyetd/endpelatortifgut in&hédimttb eH(tfabkii@yIni oie SBMACCAEES thetalede an

i ndication of the difference (zero or not zerqQ) between the estinated
center of W igfaceds y5ad+ the refeigped impge isRigenisAas ¢ RWe B dprechat r eal
time | nag;ﬁct(u%cg-thegﬂeﬂt{ﬁﬁe frﬁarge.rﬁqr e&ﬂnﬁl&qﬁi?% isla A $MRNGEon 608AS" (LDRARLY Nmode, the
instruction(s) may 1 nclude”indication(s) which is/are appropriate to nenory
node. | n ivoge6thdeplagéd asd piciursinaderger pidtere gl gtreal timiegm@gd 62fyn i ncl ude a

gi mbal eryor Qe A8 RURNy DR AHERALLONEk 68 FShBLNSI AR SO
paraneters (e.d. speed?. ThYanot Rer Phst dnce ere raéklng as ended, if

i nst r uct i aEsrshavidg PObnCERsBIE cRBhpkel Yn atriigemeatdbradputisg faigticemphsgesmay be
arbitrary. [00153].In the jllustrated exanple, in stage 508, it is

det er ni neadld\xf?gflﬁ@rlmagew&th? FENG QR e 4chisut Héb?l&ﬂiveynﬁifé%%%dsﬁhﬂ%@g i mge
source 129m&%o§9M85nmﬂm§wﬂﬁk®ﬁﬁ6B&h@ﬁb§ﬁbh§Qu&bﬁ&ﬂéﬁﬂhhﬁﬁﬁgm?hﬁaﬁﬁét I mage.
For instance, if the instruction(S) included a difference 37 (e.g. ginbal
error), tusehin ¢ethageremplases if the difference was zero, then inage source
120 does not need to change the direction of pointing, whereas if the

di fferend@0d nonlzepwmechren in pddjeos@imeges1 Q0peonisrinea@0tnmychwnge t he
divect i onof POl ALLNG.I R oARdSTnd Surb okl EERLEL: UG LEREK s ORGCt 1N Lhe
field of VeV PlUGTSETPF ORE G MHTaUSR CoF At Jom Gt TS Tour ce 120
to point inmdgasdiréd B0enichdk ilidations) yfescking bwdge) (5Q8the khignatedicdnee of
illustrated qéggpgf i.n stage 512, im e,source(%zo changes the direction in
whi ch i megeTa0H ©8Ic48 2i'sdl HEicH MRy COTEIRMIERCTEh CPRdati FspaiEt it s) does
not necesigid) alng ihdiBBSnQ P Ylaf@ndiefichQ) RRoRthaddh Redinfd-8 ¢ Mhagh oB&EI on (no to
stage 508), then in the illustrated exanple in stage 516 i nage source 120
keeps poimedulgfsi RO0t(he. Zmmmevadie; eleanige m zosguyalico pig). cpmarents| anslfarguppest y, in
sone i nst. . f ng [ -' ceived, i - 0
i mt &l mo T herepf RBhE G M Bl LA R P Bl ¢ 1
st age 520gcdiviaige afouroesdirg) mogw suggut@d oh egame by gifteadnlt yutplitihergee not

necessari | he acguired i mage includes the tracked gbject. In sone

et ancesToN et B elEines hokes (AT o g At Bagel cGLHHekP at o,

regar dl essafilet R shidt Bisply hRG Pk REnQbfelensd tiGhd, ARSdisdIHRE S hiatioR®and )
illustrated exanple, in s¥age 524 inmage source 120 transfers the real tine

i mage to REblaral 1E iHREcOHPY INEAAT Mmpredspbas priy hensed Pgliwlayggreference

image, the displayed information (and possibly a real time image). In instances where the

same output interface is used, the disclosure does not impose limitations on the
presentation using the same output interface. In some cases, the displayed information
and the real time and/or reference image may be arranged in the integrated image in an
arrangement which facilitates analysis, overseeing, development, training, and/or

inputting, etc. by an operator.

[00144] After stage 312, method 300 iterates back to stage 304 for the next receipt
of a reference image. However in other examples, the times of receipt of reference
images is not controlled by output interface 180 and therefore may occur independently

of the performance of stage 312.



[00157]In the illustrated exanple, after stage 524, method 500 iterates
back to stage 504, awaiting receipt of the next instruction(s). However in
ot her exawpl2esy/17e35e¢ ti mes of recei pt of instruction(s) PETAD1ZOFNRIDI| | ed by
i mge source 120 and therefore nmay occur independently of the performance
of stage 524. [00158] Alternatively to the exanples shown in Fig 2, 3, 4
and/or 5, stages which are shown in Fig. 2, 3, 4 and/or 5 as being executed
sequentially may in sonme exanpl es be executed in parallel and/or stages
shown in Fig. 2, 3, 4 and/or 5 as beinRg executed in parallel may in sone
exanpl es be executed sequentially. Alternatively to the exanples shown in
Fig. 2, 3, 4 and/or 5, respective nethod 200, 300, 400, and/or 500 may in

some exanpbhes]i ncl We 4Mmraglowdds$ ilaRadaAdy HidkhapRnf asicaigrisdophan il ustrat ed
in Fig. 2, 3, 4 and/or 5 respectively. A ternatively to the exanples shown

in Fig. antegiacipe wihapopeatosfeggrlingRiedt Haddnge InacspidhBce With bg @ESEEY i n a

d! fferentgQides sﬁﬁ}@c@ Iﬂatt&uﬁ{ thatifeerhd _chﬁnplg, it 19 assfn@l HaPherod 46§is[ 00159] I't
wi |l also be understood that the subject matter contenplates that a system

or part dferlamydhempdiiseifogetdbher ei n may be for exanple a suitably
programed machi ne. Likew se, the subject matter contenpl ates, for exanple,
a conput e0prdgr amlibsgadtdeagabineriaye E0ractivasent or mescaopitishfom amet hod or
part of a method disclosed herein. Further contenplated by the subject
matter, f8F e€Xanple, is a machine-readabl e menory tangi bly embodyi ng

program c eadabl e by. the machine fo xecuting a nethod or part of a
et hod i Sl HAed nd? ST T geEag PP ne s Tt G s St RSB Bl et er Chave
been showacianeddsasE bResdor hdveh oSiebise el o tn@fre bepM@ld tdidtSndelimbied. Nuner ous

nodi fications, changes and inprovenents within the scope of the subject
matt er wi EPlelyerin onytg reah Emedmges(s) andigr other information).

[00148] The types of input which an operator is allowed to input may vary,
depending on the instance. In some instances, the only input allowed includes indication
to start tracking (e.g. by overlaying a symbol or enclosing within a predetermined shape
in order to specify object to be tracked, etc) and/or indication to end tracking. In other
instances, any of the following input(s) may be allowed: start tracking indication, end
tracking indication, one or more dimensions of the object being tracked, location
information relating to object being tracked, color information relating to object being
tracked, specification that center of reference image should be changed to a different
point (e.g. center of reference image should be moved to center of boat from side of
boat), specification of center of object, specification that tracking following zoom
in/zoom out appears successful/unsuccessful, specification that object being tracked
should be changed (e.g. plane #1 rather than plane #2 should be tracked) specification
that smaller/larger object should be tracked (e.g. part of truck rather than whole truck
should be tracked or vice versa; e.g. three trucks rather than two trucks should be tracked
or vice versa), specification that the tracked object does not appear to be centered in the
real time image, specification that the reference image does not sufficiently accurately
reflect the tracked object (and/or is not sufficiently similar to the real time image) and
therefore should be updated, specification of desired polarity (e.g. if targeted object is
“hot” the object should be displayed in a bright color but if targeted object is “cold” the
object should be displayed in a dark color), specification that reference image should be

updated more frequently or less frequently, etc.



CLAIMS: 1. A systemfor object tracking, conprising: a tracker operable to
provide a reference i mage of an object being tracked for output to an

oper at or ,wWpaor¢igeisve a real tine inage, and to seek sai #CTARWAZOS0R0Y ect in
said real tine inmage based at |east partly on said reference inage. 2. The
systemof claim1l, wherein said tracker is further operable to determ ne
said reference image. 3. The system of any of the previous clainms, wherein
said tracker is further operable to receive an input provided by an
operator, and to consider at |east sapg i nput when performng at |east one
of : determning said reference inmage, or seeking said tracked object in
said real tinme inmage. 4. The system of any of the previous clainms, wherein

sai d trackerqdjs fumk herilepeatakkenplo, ipefabo408, a@mds eed! ofdfut@h rdcbiged ol | owi ng:
start object tracking or end object tracki . . The system of any of the
previ ous fé@%uhﬁsopeﬁﬁrﬂ%fﬁ tréaﬁfﬁﬁrqcistpﬁackeéﬁamrpﬁ% in ‘?ﬁl‘“éffré‘é%n%)per abl e to out put
said reference |nagg to said operator. 6. The system of any of the previous

claims, flPtHEr co Pheslilwgateéﬁxamm}a,tafﬁeh%téger%énetb?fb‘!%reéat@@%em ve an
i nput  from3ad agfgfﬁhgtt}%rnex?l'ﬁ ut%ﬁ o?efag)rplrl&)éé\@?ms&hg e'x?rgglns ttl?e sai d

tracker for use in tracking The systemo y of the
previoustuhanﬁsaﬁwhefmmnﬂﬁasmﬁmpmuﬂbdbv&qﬁ@nﬁ@ﬁmedﬂbma@ﬂEHﬁmemysue an
|nstruct|on ba sul t. of sai se%@hng for acquiring a subsequent

real time S he Peg‘£¥%8£§§§?€ﬂ¥%¥m%ﬂ 3 Ve previous clains, further

figﬁéhshﬁ%ﬁﬁt T R R o R AR HE T

tracked opjegiGimd inapaifeh Us€ @l offjéderadliBRg €n adtbRIftWsiRihg pseekiybsgarsgi dered at
| east an input of an operator with access to an outputted reference imge,

and oper aﬂ@b}@cttlaaté?édmtheelllastg%ﬂﬂseéqml@t it ispagpuragdipat thgthed 20 i pergermsdby| y based
on said HﬁﬁgéMﬁgagﬂﬁﬂructlon 40

[00152] In the illustrated example, in stage 504, image source 120 receives from
tracker 140 instruction(s). Typically although not necessary the instruction(s) are meant
to enable the acquisition of an image which should include the object that is being
tracked. For instance, initial instruction(s) at the start of tracking may allow centering of
the object indicated by the operator or automatically discerned in the next real time
image. In some cases of this instance, the initial instruction(s) may include an indication
of the difference (zero or not zero) between the center of the object to be tracked and the
center of the real time image via which the object was specified or automatically
discerned (e.g. gimbal error). In another instance, if the instruction(s) received are not
the initial instruction(s), the instruction(s) may in some cases include an indication of the
difference (zero or not zero) between the estimated center of the object in the real time
image and the center of that real time image (e.g. gimbal error). In another instance,
under memory mode, the instruction(s) may include indication(s) which is/are
appropriate to memory mode. In some cases of this instance, the instruction(s) may
include a gimbal error of zero and/or other indication(s) to retain status quo parameters
(e.g. speed). In another instance where tracking has ended, if instructions have not ceased

entirely, the received instruction(s) may be arbitrary.

[00153] In the illustrated example, in stage 508, it is determined whether or not the
received instruction(s) necessitates image source 120 to point in a different direction

when acquiring the next image. For instance, if the instruction(s) included a difference



9. The system of claim8, wherein said i nage source changes or does not
change direction of pointing when acquiring said subsequent inage, at | east
partly bawedomn7gs0d recei ved instruction. 10. A syst empPCOALWDR/@3202
tracki ng, conprising: an output interface operable to output a reference

i mge of an object being tracked to an operator. 11. The system of claim
10, further conprising: an input interface, operable to receive an input
fromsaid operator, and operable to provide said input to a tracker for use
in tracking said object. 12. The systeg of claim 11, wherein said input

i ncludes at | east one selected froma group conprising: start tracking

i ndi cation, end tracking indication, one or nore dinensions of the object

bei ng tr agkedimbaD&ddr), Ofeni inkOhEBAsEON thealifiticAG W& 2R, akh iBet@uiedeged, col or
information relating to object being tracked, specification that center of
r ef er encelergdcshAPangsehe Hisgrgien of Boiating, Mhereaht! thsofi Herenesp¥es 7on@4tq on of

center of th&Pin%FgE soRPERY dfedhéNo Tcﬁ'eﬁfge WAGKLMG &‘ﬂoﬁﬂ?ﬂg WY oI &}%Z oom out
appears successful /unsuccessful, specification that object bei'ng tracked

shoul d beccotvathgduckasipdgdct incthe fidd of Wew. smal | er /| arger obj ect shoul d be
tracked, specification that the tracked object does not appear to be
cent er ed [i0Al¥he r edf the inseuitimage peepeick imade sonrct A20 (o pfigrie addfdrerage shoul d

be update ecifjcati of desjir |l arit or. s j f.i cation t

ot of encasigb Senistte S (hubah’ fRsER: bt PyraaF SFLR hfisndly. 12
The syst efhafdcs aivydikticd ial wisichlndeo sdudce 1H0EK pbintis@iIQh&RiRl Bilie | Nage is
outputted as a picture within a larger picture of a real tine inmge of said
tracked dBjtettion(ghdoeypet negespists Braggaguiss 120 tinpint ima giffenent dirggtipp gho to

conpr i si NG, 03087, ARKEH (1RRBEBRIE ckfn E@ﬁ’étgg%_ 53! %Jg@%&fr@é‘?ﬁ) LBk heSal d
output interface, to receive a real tinme inmage, and to seek said tracked
obj ect i ninsth¢ damedirectipmeAdditipellhasdrmativelgagtsoparinityncen iswd d r ef er ence

i mage. 15. The systemof .claim 14 ther.c rising.. 41 an imge source
oper abl & S PReRr e an PherTEEnShe W Al R e irfipacker pased

[ K Ki ng.said ked obj t ked i id
ear o P hEGe: e Ehied SERmRP it T Rebaer G B BB FRoue of an

oper at or iabh BHRABS alti®udh nOUicpekkirad HealcglieiGMabfRgRIdeS@t tadk¥B@BjeSOUr Ce
further operable to acquire a subsequent real tine inage at |east partly
based on l&spge Fr@&a@pqﬁeanqgﬁ§plﬂrﬁ%E;(bﬁ:_qmres images at a predetermined rate, regardless

of the rate of receipt of instructions.

[00156] In the illustrated example, in stage 524 image source 120 transfers the real

time image to tracker 140 and optionally to output interface 180.

[00157] In the illustrated example, after stage 524, method 500 iterates back to
stage 504, awaiting receipt of the next instruction(s). However in other examples, the
times of receipt of instruction(s) is not controlled by image source 120 and therefore may

occur independently of the performance of stage 524.

[00158] Alternatively to the examples shown in Fig 2, 3, 4 and/or 5, stages which
are shown in Fig. 2, 3, 4 and/or 5 as being executed sequentially may in some examples
be executed in parallel and/or stages shown in Fig. 2, 3, 4 and/or 5 as being executed in
parallel may in some examples be executed sequentially. Alternatively to the examples
shown in Fig. 2, 3, 4 and/or 5, respective method 200, 300, 400, and/or 500 may in some
examples include more, less and/or different stages than illustrated in Fig. 2, 3, 4 and/or 5
respectively. Alternatively to the examples shown in Fig. 2, 3, 4 and/or 5, stages may in

some examples be executed in a different order than illustrated in Fig. 2, 3, 4 and/or 5.



16. The system of claim 15, wherein said i nage source changes or does not
change direction of pointing when acquiring said subsequent inage, at | east
partly bawedomm7gs0d recei ved instruction. 17. A tracki RGTAE20M2/050202
conprising: providing a reference i mage of an object being tracked for
output to an operator; receiving a real tinme imge; and seeking said
tracked object in said real tinme image, at |east partly based on said
reference i nage. 18. The nmethod of claim 17, further conprising:
determ ning said reference i mage. 19. 3dhe nethod of any of clains 17 to 18,
further conprising: receiving input provided by an operator; and
considering at |least said input when performng at |east one of determ ning
sai d ref guense i mageyillalsotRakidagosatit theackes naldjedntdniplsiad thatr £al time
i mage. 20. The nethod of any of clainms 17 to 19, further conprising:
out put t i nYSER Y PREPER eriken fisglgedihsredmimagy Bp B skypple 2 suitaphepiogtaBierdof any of
clai ms 17,840y ikt ek sHHEEP tafid Wntehiphf s\,/fd?gxérﬁ;?k!,t af:érﬁﬁ&t&aﬁrgg&ﬂ?r ator;
and providing said input to a tracker for use in tracking said object.

being readable by a machine for executing a method or part of a method disclosed herein.

Further contemplated by the subject matter, for example, is a machine-readable memory
tangibly embodying program code readable by the machine for executing a method or

part of a method disclosed herein.

[00160] While examples of the subject matter have been shown and described, the
subject matter is not thus limited. Numerous modifications, changes and improvements

within the scope of the subject matter will now occur to the reader.



42 22. The method of any of clainms 17 to 21, further conprising: I Ssui ng
an instruction based on a result of said seeking for acquiring a subsequent
real timewOmapel72338. The nmet hod of any of clains 17 to PRT/AL2M2/bReR02

conpri si ng: receiving an instruction which was issued based on a result
of said seeking said tracked object in said real tine inmage wherein said
seeki ng considered at |east an input of an operator with access to an

out putted reference i nage; and acquiring a subsequent real tine inage at
| east partly based on said received iggtruction. 24. The method of claim
23, wherein said acquiring includes: changing or not changing direction of
pointing, at |east partly based on said received instruction. 25. A nethod
of interf@gCAmMISW th an operator regardi ng object tracking, conprising:
outputting a reference i mage of an object being tracked to an operator. 26.
The met hod of claim 25, further conprising: receiving an input fromsaid
operator; and providing said input to a tracker for use in tracking said
obj ect. 27, ATHElCRdPheRICHraging sPPIiSikier ei n sai d i nput includes at | east
one selected froma group conprising: start tracking indication, end

tracki ng i ndit@eer eper%éﬁ@ RBPVide P éclgicReng1agn 8t HF oRigré beipg Batkep dpiytRY acked,

| ocation in i - - 0bj i r ae ] of -1 pformati on
rel ating tc}éﬁ%@ﬁ%ﬁﬁzgﬁéé%%%%f%@?ﬂgggg%T%@é??ﬁ%:% éggggﬁgggﬁéégﬁgference

i mage shoul dabeme ranggdais¢dmt deadl faftéy ensaipeiantncespegi. fi cati on of center of

obj ect, specification that tracking follow ng zoomin/zoom out appears
successf ul./ hhsseessfddim k pdeidin sad irarket fdivrtiadb jppatblb el dugertmimckeld shoul d be
changed, specification that smaller/|arger object should be tracked,
speci fi cati SN tHAt"™ A% tracked object does not appear to be centered in the

real timg, i e, specification.that . o .
3. q:ﬁg systemnl of any o%t e previous ctlalms, wherein said tracker is further operable to
receive an input provided by an operator, and to consider at least said input when
performing at least one of: determining said reference image, or seeking said tracked

object in said real time image.

4. The system of any of the previous claims, wherein said tracker is further operable to

perform at least one of the following: start object tracking or end object tracking.

5. The system of any of the previous claims, further comprising: an output interface

operable to output said reference image to said operator.

6. The system of any of the previous claims, further comprising: an input interface,
operable to receive an input from said operator, and operable to provide said input to

said tracker for use in tracking said object.

7. The system of any of the previous claims, wherein said tracker is further operable to
issue an instruction based on a result of said seeking for acquiring a subsequent real

time image.

8. The system of any of the previous claims, further comprising: an image source
operable to receive an instruction which was issued by said tracker based on a result
of said tracker seeking said tracked object in said real time image, wherein said
seeking considered at least an input of an operator with access to an outputted
reference image, and operable to acquire a subsequent real time image at least

partly based on said received instruction.



43 reference i mage shoul d be updated, specification of desired polarity, or
specification that reference i mage should be updated nore frequently or

| ess fregeienniyl72338. The nmet hod of any of clainms 25 to PCI/Iatver/eiorosai d
reference image is outputted as a picture within a larger picture of a real
time imge of said tracked object. 29. The nethod of any of clainms 25 to
28, further conprising: receiving a real tine imge; and seeking said
tracked object in said real tine inage, at |east partly based on said
reference image. 30. The nethod of clgym 29, further conprising:

receiving an instruction which was issued based on a result of said seeking
of said object in a real tine inage, wherein said seeking considered at

| east an input of an operator with access to an outputted reference imge;
and acquiring a subsequent real time image at |east partly based on

sai d rece) Vede byR&dnt YL, whtrein §8d HRIBQOUBE cahdésir ABes MIeRHicd Sai d
acquiring includes: changlng or not changing direction ofﬁgﬁlntlng at

| east part| fireedion@f ppindeg wherercaniviag seid sehsggeanbimaggat loasigrpubased g ogr am

conpri sing QQEH%E%Ed <@L M code means for performng all the steps of any
of clainms 17 en sald programis run on a conputer.

10. A system for object tracking, comprising:

an output interface operable to output a reference image of an object being tracked to

an operator.
11. The system of claim 10, further comprising:

an input interface, operable to receive an input from said operator, and operable to

provide said input to a tracker for use in tracking said object.

12. The system of claim 11, wherein said input includes at least one selected from a
group comprising: start tracking indication, end tracking indication, one or more
dimensions of the object being tracked, location information relating to object being
tracked, color information relating to object being tracked, specification that center of
reference image should be changed to a different point, specification of center of
object, specification that tracking following zoom in/zoom out appears
successful/unsuccessful, specification that object being tracked should be changed,
specification that smaller/larger object should be tracked, specification that the
tracked object does not appear to be centered in the real time image, specification that
reference image should be updated, specification of desired polarity, or specification

that reference image should be updated more frequently or less frequently.

13. The system of any of claims 10 to 12, wherein said reference image is outputted as a

picture within a larger picture of a real time image of said tracked object.

14. The system of any of claims 10 to 13, further comprising: a tracker operable to
provide said reference image to said output interface, to receive a real time image,
and to seek said tracked object in said real time image based at least partly on said

reference image.

15. The system of claim 14, further comprising:



33. A conputer programas clainmed in Caim 32 enbodied on a conputer
readabl e nedi um
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an image source operable to receive an instruction which was issued by said
tracker based on a result of said tracker seeking said tracked object tracked in
said real time image, wherein said seeking considered at least an input of an
operator with access to an outputted reference image, said image source further
operable to acquire a subsequent real time image at least partly based on said

received instruction.

16. The system of claim 15, wherein said image source changes or does not change
direction of pointing when acquiring said subsequent image, at least partly based on

said received instruction.
17. A tracking method, comprising:

providing a reference image of an object being tracked for output to an operator;
receiving a real time image; and
seeking said tracked object in said real time image, at least partly based on said

reference image.

18. The method of claim 17, further comprising:

determining said reference image.

19. The method of any of claims 17 to 18, further comprising:

receiving input provided by an operator; and
considering at least said input when performing at least one of determining said

reference image, or seeking said tracked object in said real time image.

20. The method of any of claims 17 to 19, further comprising:

outputting said reference image to said operator.

21. The method of any of claims 17 to 20, further comprising:
receiving input from said operator; and

providing said input to a tracker for use in tracking said object.
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22. The method of any of claims 17 to 21, further comprising:
issuing an instruction based on a result of said seeking for acquiring a subsequent

real time image.

23. The method of any of claims 17 to 22, further comprising:
receiving an instruction which was issued based on a result of said seeking said
tracked object in said real time image wherein said seeking considered at least an
input of an operator with access to an outputted reference image; and
acquiring a subsequent real time image at least partly based on said received

instruction.

24. The method of claim 23, wherein said acquiring includes: changing or not changing

direction of pointing, at least partly based on said received instruction.

25. A method of interfacing with an operator regarding object tracking, comprising:

outputting a reference image of an object being tracked to an operator.

26. The method of claim 25, further comprising:

receiving an input from said operator; and

providing said input to a tracker for use in tracking said object.

27. The method of claim 26, wherein said input includes at least one selected from a
group comprising: start tracking indication, end tracking indication, one or more
dimensions of the object being tracked, location information relating to object being
tracked, color information relating to object being tracked, specification that center of
reference image should be changed to a different point, specification of center of
object, specification that tracking following zoom in/zoom out appears
successful/unsuccessful, specification that object being tracked should be changed,
specification that smaller/larger object should be tracked, specification that the

tracked object does not appear to be centered in the real time image, specification that
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reference image should be updated, specification of desired polarity, or specification

that reference image should be updated more frequently or less frequently.

28. The method of any of claims 25 to 27, wherein said reference image is outputted as a

picture within a larger picture of a real time image of said tracked object.

29. The method of any of claims 25 to 28, further comprising:

receiving a real time image; and
seeking said tracked object in said real time image, at least partly based on said

reference image.

30. The method of claim 29, further comprising:

receiving an instruction which was issued based on a result of said seeking of said
object in a real time image, wherein said seeking considered at least an input of an

operator with access to an outputted reference image; and

acquiring a subsequent real time image at least partly based on said received

instruction.

31. The method of claim 30, wherein said acquiring includes: changing or not

changing direction of pointing, at least partly based on said received instruction.

32. A computer program comprising computer program code means for performing

all the steps of any of claims 17 to 31 when said program is run on a computer.

33. A computer program as claimed in Claim 32 embodied on a computer readable

medium.



