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,"",ui'ili"" ..... b- ""'I"irini .... ~ "'" ......, 
ocqu<nC<"S ...... video plll},ot 19 plays the "idoo<opeo 12 of 

.. .... ""lui"'" imIfa. Tho< oompulC"r !I illcl"""" • prno<S>or 

(_ """w") ~ "'ilh in>lru<liono '0 taI:~ .... "
-.l pooi.ioao dolo ODd creal< """ Of ....,.., oom""';l< i_ 
b- .lOring i __ ~c d:otabooc n . Tho ima!!"data ....... 3l 
is "",fe"bly • .-ional <Ia .. """, ..... tt"S ...... ;" a _ • 

... '"""'go.' de< ....... ~ the form of. bard <Ii>k dmoe '" oJl;'oe 
"""y. 'Ill< ..,... >Iotag~ do...-K-e nooy..., pOrt "r .... _"" 
.!S Of' • ~ do ........ "'-"""'" in _""i<",ion .. ·ilb .... 

"""'PU"'I. 
In.n .I........,;.·~ <mbodi mrnL ,be i",""",.n: ,.-kmod 

.. dirully., ,bo.t. .. _isi!ion coonr-<f 34 ... 'he~_ 
bci"", ,,""-'I'Jod. In rhio _norio.. .... ~<r )4 .. ~Ii:r. 
ably oquil'fl<'<l "'-iIb .... ,i<l<» ~";';boo <:>td """ in<l ....... 
aullicio. .. , '1Onp" <poce 10< '''''"''' ...... ~in.'" ....,.... In 

iIo ~ . ......... Tbe """poo;.. i_ .>oy ""'*' "'" _ """'" .. \his <mllodimrnl. "'" ..... ocquisioioo "","pu"" 34 Pl"'fer· 
~y <<>nIoi", __ iouono<tiooo to """,. "'" _ile 

inc~ tbe .. " __ "" """ "<\IC1U,.,,. of an ......... city. ,,,0<. or 
coo-ry_ 11>0 "'''''''''' ..... iowo@<s""'y • ..., .... ooher""' ...... 
"",b as • roo. n:l1iooa1 pooL or tho _ide of ~ museu.m.. 
. 1 ..... ',. 0 PI<T to ....... .,. _;got< the: local<. 

lltot dolo ""I,",ilion and fItOCO'S<inllS)'SIt."ItI includes """ " 
or _ ..... "..".,;Ii"", ",,",'ius "",f,_I)' ""'iIIIt the 10tm 
or~ "id<o> <...,.,.... II n",,,·ing.long • .,..~/ploh 
.... ~ i_ "" the tn9«1Ory "" diP>1 "jd"","1"'" 

imose< from the ..... ,,"(] ""-" 
In I!""'""'I ........ ~ romposil<: imag<- "f a poni<ular 

_phi< kaoIion is creatw by .... at I ..... """ ,ideo 
""'1> .... .,. 10 ...:utI"" • ....n.. of.i<I<o ima@, .. of .... 1o<aboa 
"hi" mo,i.,. ..... I"'Ih . In the ..... came'"'.......,;.,. tbe 
comet> 10 is """' .... , ... .-...... 011 ,IIt.- path but in_"" 
diroo:tion. 10 _ the obj«" "" _ sid« of .... paolo, 
Mo<, .. "",", ., the: COI!I<f> 10 i. """i<Iod by. tt..k. pbtlOrm. 
Of' """", ,·ehkl< ...... ing a' an a,'_ 'f""-'l of pM"<t>I>I). 
aiIoul 20 milcslho. to em"",' ..... im1 " .. ..,lutioao io I ..... 
......,,;"g images_ \"ideo <am""" ""0 ~, """ ........ .--. 
.... r al"",' "" """"" ""lui,i'ioao .......... 

I l . 0II>n- '1""''' of ocqu_ <Io. .. ·i"" .,gy • ..., k u ..... in 
"""'_ to. Of' in Ii<'t! of. tIw< d igital e ......... 10. ru:h H IiII 
"""~ """"""". F",,~. ,be viJeo ~ '""y be 
r=>Odcd "" ",,'ical. 0D0p<Ii<. or ;;Iicoo .·iJeo lap«. or "" 
any -. u.o..n 1)'1"" of ~ <10. .. """ .... 0110,,' random 
"""""oIpaniculat imot!o flM><>,OO ~lar.ideo pixcl. 
" 'itbin tbe i_o f.......s. 

..... .",..bty. tI:t< dolO ~ui._ ODd I'"""".i"g .,......, 
...... ho, ~_ 1. mou""" "" ... of. mo,i"l!_ 

OJ ,..to ... ." 1,,·o .. 1e """""'" f ..... _b.ode 01 ,II< poIb b
filmilq! obj«"l. ,;"'cd from ,be cacIo .1& of the: ,-dUck. A 
rr.,.. ODd bo.-I: ..--.... al~ ...... fdmin~ of tbo obj<ru 

lltot ...... _ui •• 1oa ODd proo;"","" "l,"cm funher 
iIIc ........ GPS ""ci,,,",, I' 100 """,i,-.., pooitioo inll>rma-
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,;"'-o;I1Nm tho r"""..J back of"'" ,-ebicle. 1bo froo, aDd 
t..o:t ~ moy be "'I";pp..:i "";<11 .... ..,'" lon, to. 
r""~ • "'ide~ vYw.' of"'" p.>Ih. A J"""O'I ol;iIl«l in 
11>< ... JIIouId ",,~. _ -.,'or. ,ho< odditioooaJ c:tm<>r.O> 

111»' be ....d "' m", .... oIIject, from diae...., "" ... i"l! 
~_ rot =mrIe- • dwdoc.t.odroo. o f ............ 1Il»" 
"" uoo:d II> ,,-'<Or<! ""'....,..... f",m.1I ,';""i!03 di"'<1ioDo. 
F"""""""'. "'" , >;10: ...,........ O«."<! "'" f"",, dittctly '" tho 
.id< of die _'<'t, huo moy face a >.Iipdy b'watd Of 

t..:"" .... diJ<'<'ion '" ,"",,'i<I<' Io<>k 1Opo. _ '11 of''''' p" .... 
A. ,ho i_ .. """,ind by "'" e;."""". 18_ r=>r<I<<loo 

II>< , -""",,-" II. lho flalD< ""mher aDd lime: .....,ial<d 
,,-jib !be imaJ!co _ ,mJOfem:d "' ,he: do .. _u;";'ioo 

"""'I""'" l ' _ The ~ ~ on "'" "~ I ~ _ 
10 .... "-km.-.l III .. "","1"""">""" ~ 28 for 
fo.nh<r proOnOi Oj!. ~ III« im>j!<> .r< I<'«i,"<d,. ,"" 0Qn0 -

puk't" ::II lIOn"> tho """lI" dIU .. lI. IIW<DIl<Y UI .. on!,,,,,' 
form Of ... COOlpowsed ru. using ODe' of ,..;00, well· 
koooo.u """'I'", •• ioo.me...... ouch as MPEG. AJ" camer:> 10 """ .... Ioog tho 1"'''' ODd I<'COtdo the 
obj«.u ill ~. ,-j",,-, Ih< GI'S 11.'C<:;,-.:r I' ~,<o la,ilUli< 
-.l ~ oootd ...... >Hins "'" ioro...u.oon n=;,-ed 
from .... >eO cfGPS .-1Ii..,. 18 ., >do.._ limo in" ........ 
(t.g """ ""'pie ""<1)" .... " i«:O<ds~ Tho boi""k aDd 
~~"" ... indi<.o .. ,bo J'I'>$;,iooor""'<_er:a I . 
duriaJ !be r=>r<iilll ora poni<ular ;""'111' hmo. 1 .... OI'S 
_'n;,~ I. all<> tr ....... i .. '" "'" GI'S m.-ci>,.,- " . Un;,""",,1 
r""" COO<din>,,, (\JT(;) ...... 0(" hen ,II< ~ .. "'""" 
a<qUind. 1bo GI'S rwci>-er I' i. p",krlIbly locolOd "" the: 
,"dIi<Io """'I">"u.g thc: .......... 10 '" "" .... can><n i ... ,f. 
Tho Of'S <I .. " " 'j ib tbo pooitioo .... .......,. ODd UTe limo 
iIl_ i. lll<fI Ir.UIor.m.J 10 lh< «JOIIHIO<I' U r", >IOriDt 
in It!< ~ "''''_ Ji, 

III oddiIion to the: posiboa .. rom ... ioo p""' ided by the: 
OPS mx;.·er 16. 11k u.a.iooI ,,""i(lll';" » .... "" !(I ..... 

p""'idr< """"I.,,,,,;.,., in ....... ,;.,., 10 "'" rnmpd<"r J4 for 
~Iy <lorivi", .... "",ilioo ~ of the: <am .... 
If. Spa:'iti<all)", thc: """ '" """" _o\cn"", and gyro
.""... .. , ... in.:.-rtial .. ,.;po;o. O}.".'" ~",.,..;.". thc: I",,*, 
and rotati<nal ,.",~ioo "" .. of the: <aDIMI 10 and 
"-I« ,100 """d __ <bIo to 1100 -......- 34. Th< 

6 
~ [ramo ~ 2 ... u-.c1Wl. .. a ~"<l OJ'1i<ol ~ 48 
oti&i",,'i ,\! from .... 0<""" < ........ 1 • . 1_~.Iao. from "",b 
kIocl«! ~ r ...... 4 2 i, 1bL" o:un><t<d and 0I)0lII) ...... .., 

bm "'" .,..,.,.,..1< image, ~I'onbly, ,ho i",. ... 
• ....,.",",1 from ...,. ~o framo is _ OfIlical "' ............. 

00 ....... ofo ,a.n "" of pi_. Th< """'.,.,.;'" ~ i. 
prcknbly <=1«1 "" • rolumn-"r,--<X>Iuma boil;' by .... __ 

"'" ,bo """"~ "fI,;.o.1 coIwIon fron, ""'" """"'" 
&ome_ Th ••. 10<><31<. column P, 51 in .... rom.,.,.iI< ..... 

'0 4f. "'" com ........ Ioca"," an ima@c hmc H" ........ 
a<quitOO " ......... <am .... 10 .. -... ~ .. X, ~l. Tolocal< 
!his """go: r"""" 4.!a . .... «>mpu""' ..... IbcGI'S _..-.dIot 
daoa from ib< iDmiaI .... ·i1!"'''''' sysoem :tt ., ideDlify.~ .... 

" T, 54 .. "'I!K-b "'" COIIK'r.I 10 " -" i ..... Ioc .. ioo X, ~2. Oacc 
11k i""'l!< fr>m< 4.!a i, i<lon.if-..cl. "'" """'rut"" !II """"'" 
.... "",kal <><>J..... $I' "'ilh OIl """'" (1',iN)' M. " . ..,,< N i. 
.... """'lIWD .... o f a>Iwnns in .... '-"""'posile image 4' <IIIId 
M i, .... ....-..ber of <olumn. in .... imago: hame 41.. n.. 

>0 """,,,,,,ile i_ ~, io .1OroLl i. Ibc: i"",¥< _ l l . 
pn:r...bly ia JI'EG 1Onnal. at>d ........-..:l " ill! OIl .... m.r 
OIetltil)'illi ,bo portinIlar ~i< """';.", dop;.,I<d 'm .... 
~. FunJ-.ormoon.. do .... ..,. and /iob"'y< """'~ or thc: 
ot;o<<> ."' ..... =_od from obt ,'ideo >o.j"""'-'CO ""'" 

'" .. ..,II_known __ and "",,-.I;" ,II< ionag. <1>_ H _ 
no. DnUiIl-.l daoa kim thc: xquiMl ~ i,lhL", pm<r3bI)' 
deI<Iod from .... ~I"'",,"'. """""'Y-

FIG_ , i, oloip-k->", IIow ~ of .... 'I<'p> C1ClriJ<d 
~. "'" <Ia", O<qlOoib<o> and ~"3 <}'''''''' in ...... "'" 

,. <IIIId Oloring ,bo COIDI""'~< ~ . .. """ 60, .... <>m<n 10 
"",.irI:< • :I<"ria or im>gn of • """ioul ... g~ 
""",ion. A, Ibo """" ,in,... ,I>< OI'S recei,,<'t" " _or 
.... ,;"1 ....... "'" .)-...:m 20 acquR. .... pvo.i, .... of ,II< 
ca»<n 10 "hi ...... ionag"'_~""""i"-.... _I~' ... 

.. ....." """"'IIed ,,·,111 .... posil;"" ~ (.,.,.itioo ,;"..,) 
is '''''iy 10 dillCr _ the: , im<> of ..,..mil;"" of the: ,i<Ioo 
imagco (vi<l<o .;""'j. "'" con\puI<r !ll. in • ..." n . .,_ 
miz« "'" ;""'F ....,....,< ,.-im .... "",il;"" ~. n.. 
'yo<hrooi"""'" is r«f<TabIy 0 I""'.....,...,...i"<l • ..." "'"' 

.. 0<'-"'" .ner 11k imal!" .nd .,.,.ioiooo S<'qU<"'-'''' b.>.., bc:aJ 
"",uitOO, 

«ImP'*< 3~ in''W''", the: """"Ie""ioo ...... ., obtoin the: 
~_ « .110 <......,. 1. .. • "''''' ...... of .imo, Tho In 'I<'J> 6.1. ,II< ~1"'1cr !II __ .. II< ''''j«:oory "'k"" 
romP'*< U p",r.-rably _Il0<0 thc: ...,.._ dcri,-ed rrom br ,Ill' "'<-'OIdi,,, <:amer.I 10 ..., multiple ~. <IIIId 
obt «<deroIioo inrormooioo "'j,,, "'" OPS p;»ioion <ilia 10 .. label. """h ~ "'i'" idrn'i~ iDformo,;"" ... ,II< 
.,..,.....,... !DOn: """"_ C"o-.I .. ,;.,., of .... pooi';'" or the: ~. Fot eumrlr, if "'" ameno "''' ........ """""" 
to_ 10 .. """;.,u .... -...-.,. in li"",_ ... ,;"" •• """", .... ~I"'''''' l . ........... thc: tr.>je.:oory ..., 

no. ..,...1"""" ..... 0>IIIpUk't" 18 ......... image and .... ,;ple I",""" IJro<I I<'pllrn" and _ill"" c:o<b IJro<I .,.,.;.;.. .<.~ •• "'o.,. 10 ' )'nIIII<si'" ,II< _iRd irnog<$ and fqD><nI ,,·ilb.""""' ....... and ......... rq<_ In • ...,, ... thc: 
< __ -...-;'. Unopo"r"", """",""" ..... ~B rd ...... , n.. .. _"", 21 ___ .... orios of am".,."" i""""" depict-
"""'".,..... ~ .. prrienIIly JM'O"ide • " 'idor !irld of ,.;..,.. u.g • potIioo of ~ "'l!.'""n, . ..-.d io Sl<J> I>8. _ .. ~ 
0[,11< ~ ,!-.an lOlly ..... image ["""" oequiml br the: ~posile "- ill the: im"ge _ 11 .~ ".-ith ... 
......... II. In ...... ",,. ..... <Om"",i'. ~ 1><1(1 f!<O"KIo • idontH'yir>,! inf.",.",.ion of ,be ~ ,,'i,h " 'hich ;. i • 
......-;.: , -jew of ,bo _ ......, .. I<d. 

FIG_ 1 i. OIl ill.,.."""", of 0 """'.,.,.;", i"'"l!" .10 "" .. 10<1 " ~lG. 4 i. 0 III<:« de1ailed Ibw diagram of >"'T> 61 ror 
ffOllll .... ~" f"""", 41 O«fIi,,'<! by the:.,....". 10" bile S)""htooi..;"'.... imago: ~ ".,'" .110 ...,..."'" 
""""'" aIo.-.$ >Jl '~ ~ ~ion. III <.-iDf ,bo com- ><qIl<t><>. .. of""'_in&<,"""'~g",_""""";-
.,.,.;.~ i_ 40. ,II< """'P*'I" '''umes . ""'i,""" "'.,,",... _ of ,he in,a.';"". Ahhough "'" Pf"<"O' ill .. "",cd in 
U ""'-l brbind ,N,..",... .... ""'" Itand idotIbf ... <>p,kal n(J. 4 "" • ....,. ,1000 ,II< .,.,.ioio.,,""" i. (iI'S do ... 0 _ 
fO)" -Ii orip""'in~ Il-oo-. the /ie,i,iou. "'''''''''. Th< lot",;.", <ill .killed in !be .n ... ld ~,., ... 0 ,imilor """""" may 
or It!< rdi,ioo, < ........ .u dq'I«id' "" .... ~ f",id of be: cmplo)-.d 10 .,"""""'il<: 11k ~ '" po>i'ioD/. .... Ieu_ 
";""" of thc: 10<:0.;00 ~ foln>«L 1110 f_ ..... y "'" !.led u'i"<l .... iD<rti..t ,,"vi(lll'""" »"1Cm 20. 
11<1._ "'""""" i. pbml. trom ,bo ~. aIo.-.$ It>< . .... .. 111< P""'''' ..... <. ...,.;I in ,..,. 7f ......... ,>I' "'" ')'SInn 

SII ....... i<I<T i,. f-.del o f ''"'' of ,bo oI>je.:a;. kIoc,. • londrnaot in <II< imag~ ~ '''''' """""'" in .. 
I .. _"", ok<> od<tIbf ... "fI'","1 roy< -III ""~.nau,,, .. _ ' ... 0 __ ,,,,,", r""""", J "', ""h".,.,. Il-.ol ,..., 

from thc: "" .... 1 ,~ Ie . For "-1<h I>fI1n ~ ... from the: -"'rI< ..... ~ """" ,,'biIe: 11k <arn<Ta I' ~~ 
li<:tlI_ .,..,.,. 44. obt """puler 28 1<'1«1 ... O<'I"iml IDOvios "" OIl< dIin:ct;.,., "" ,II< ..... md .[;Oic " '!oik .... 
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<:amen .. ~ ... ,,,i,,, ill ... """"ilo di_ 00 tho ...,.., 
.,..... n.. Londmarl< ""'l' bo. lOt <'-'r'<. ~ ...., '" ....... 
divid«. 

III ...,. 11 .•• i .... iII ..... -.1 T i. ~ in the "'
J<'<I"""" brt" .. """ tho ,,," _~ cftbe a-Jowt. In ...,. 
14 ..... _,,,,, 21 __ .... GI'S daI. ,o<oooput<. run<tioo 
for doI<-rmininll'h< Ii .... i ...... .,.. 1><""" "", 0"0;0',;,;,,, passo.'$ 
of on)" po ... along tho root>-n.. 1\1"",.,.. "1hnI-.t h) fu>d. 
for..,b point x on the po ..... ,in .. of __ Tr(x) whicb 
~ tho lopS< .,r,...., _'~" .11< .... '0 pM .... "f_h 
pOiaI. b. $l<p 76 . • ~ .. is """,;{>«I 1<>.- .. _ TI(' ) T. Th< 
idmliliod roinl p"" ,ideo !be: GI'S ro<~iooo of !be: landmark 
and t.c.ce. • GI'S Ii .... -.ocd .... i\h the -...t. Gi'-eD 
tho GI'S ,i.,. .• (!ilk·", ... ., _ ."'" .... GI'S , .... *><I .... 
_ideo lime.~ .. jill .... Lal>llmark ....,.. be ",lculal<d 
fOf >r"o_i,jlll! "")' ~ fmn< 00<1._ ... pao1iQol>< 
• _ I .... to 11>< UI'S _boD 01 tho <3IDOD" • patllCUIat 

GI'S time. 
FIG. S i •• How d~ Ofall ,h,'mIt;""emIIodin .. "" lOt 

')'D<_ri", ,he ''''''6<' ~ with GPS pos;.iooo. ink><· 
ma6oa. .... in FIG. ~. tho """"'" ilh .. lrlIIcd;1I no. 5 .1so 
~ ill • ..." l1li .• _ in ,"" .,.. ooqu<n<e .ha. 
• ...,... iD .. ""''' '''''' disI ...... im:>p' f ....... 1D.1<p ~2 .• 
,i"", ph>$< i. i"il"l~ '" an ..... 1tOo')' ".11>< .. jog .... 
c_ rime """p. l .. ...-p U .!be COmp.il<'< !I """''''" ...... 
di>larn nwJcd 1><1 .. "", ,"" t ... o poi"" "" d,. [>alh tho. 
~ to tho lim< ........ in ,II< im>¥< """"""" ,,'t.;-n, 
tho ~ i,...,., r""" tho ,,,'" <ideo " fill< roth. In .,,,,, 
Ii. OIl ioquiry i. ma<k .. '" .. h<th..-r ,II< ~ .... b<eo 
o>i";",""-I. If ,be _,,~ is NO. Ih< ,i".,. ~ is """'ifoo..l 
ill ""'P 81. allIl u.. "...,..... ""um. 10 ""'P ~ " 'be,,, dot 
<lliWI<C is mea .. "" ...... 

In _ cmboo.! ........ 'iI< ' )' _ doc< "'" 
""""'" .. a posl·rrotlu<:tioot>~. bu< """""' .. " .. I·,ime 

8 
a block I n boo ........ ftlmed ... is i_o.l On FKJ. , . Tho 
...... ... th<n -..". '" a _00.-1 block 114 '" fdm the <>bjr<t. 
",,!hat blod<. Tb .... a pat!irulor polll II I adjoiD~ lh< ... o 
bIod. Ill. 114 i. "",,,,..u ,,,." "" "I'ro.i« di"",,,,,,, 

, a! ..... ~ ,,,. film,. 0(,,,. objocto .,. ...... ,ido of'he ""'" 
In "'"1' I.!O. Ill< ".,...p~ co",p'lt'-~ !Ii ~. 

lh< "an., •• ', 1J2joctar). in'o " ... "", oqmt,,,to by ""'''-'1i''I! 
Ih< roin" of "'""""""> <un' ... "" (i.e. """'" lh< ' ...... 
0 .... " ... ), In ,hi. rq:onI. th< la,ilUde aDd """,ilUde ooord ...... 

'0 """'ido.J by ,iI< OI'S .. .".;o,i,-ef ' . ..... """,-.no.l i_ ... o-
"..,.,...;."..t Mn"",,,," """'''''''' ... ...,....,.,.og '0 ,,'~U __ 'n 
""",""""I\ ... 1iD< iaI"'T'Ololion is 111m ob .. iaoJ f..- lhe 
... o-dimcnsioroal Mm:3Ior roonliEICO ond lbe ~ 
>pi ... f"""'",," is,....,...""""" ;., """knglh. '1'"" """'P""" 

" lS obiainsa """. -rliDsoflll<oooodiAa"" fro.m Ih< opIU>o 
""",ion by 0";"""'1)' .. mpl~ ,iI< .--di"""" in on...,-
Ioqth '''''''''''"''' 01 000<>, """ ...... " · ... Ie de!<'<-'I..,. ... 
poi, .. in ,II< ...... __ " ....... a .......... lDOde.. Tho 

pia«- wh<n< a him """"'" is .. """"" '" ". "'" p\aI:e 01 ... 
>0 .........,..,ionof ... o_ ... , 

I'rclcrolbly. ob< """'1"''''' !lI ~ •• in~uIar .111"" 
dooon'f'OOi'ion rompuIOlion ~ '" "'oll·""""·,, _. 
ado '" dc"",,, "'" ,-. In ohi. "'l!""l"'" <»IIl1"'''' >cloer • 
.. """" .. ,,,,," " ';,n",' <:O""'"'~ N _,. I"'io ...... , i. 

'" ..."-.d • ..",. ... .,,in< k>"ol< ...... ~ .. ino.Iox ;oditob,,,or 
"'" ",',"I1I1i dirl:<-lion (i.e, alignment) of ,lie poi ... ;n ,II< 
" '"""",', Th< IIiP<r II>< i~. "'" Ids a!il!-ll''d ,iI< p<oira.. 
..J "'" m<>rI.' fi~ .bo, ,he ca<n<fOI "-'" maI: ........... 
_ poinlS, Tho ,..,..ts .,.., ~" oIipod. ,II< <etl1C'r of a 

,. rum. .r.,l , ...... til< """'P""" _ "" • 'lim roonli....., 0 
poiBI iD ,110-"'''''''' . ' inoJoo,' . '...., .... indo. .. i ... " """" 
lDDim"m. Tho _ ...... l8 ptb<n all "'" roi"" ... _ 
iIod<M .. «> 'h'''''od '" 1oc.1 m».imo..J -... Ihrno i_ OIl 
.... )" of 'IUD ooord ....... "" Ibt:....,."" rooilioa""lUCDC<> "'" """"ir«I. FIG, . is .. 

a Mad diowam of. panioa af ,he .... ><qui,i'"", :and 
ptoc<O$i. S)-."'m of flO. I ailO,..in~ a fnI~in>< .)"nchro
aiDliooo 01 imago aDd poo.i6an data, 1\ lTrC "Iod< 1!""""'1Or 

In "'"1' In. lh< "","puler l' ,11 .. ,,_ lh< omlC'r or .. 
iIlIfflec1ion by ~g !he rum ceoodin3I,-. inID d ........ 
.. """" tum, ,bot he~ '" "'" __ """ ..... '" '''''''' IIUoIle 
0Illh< sam< ioIlnI."<"tiooo. An ""<."n!" a flh< 'urn ooord ...... 
~1I1O .... _ <Iu",,. i, ...... "*""'o.l and~ 'H "",,-ideo 10 t"" <1> .. --",it;"n coon ....... 3~ 'iI< UTe 

Ii..,. -.ciotcd ,..ilh ...-It vi'S poolliooo or obe "'<»I'Ili,,, 
">m<no 18 .. til< ">m<no """>eO _Ion:!! Ibt: pOIh. Tho: vide<> 
Ii..,. ptodt><N b)' a .......... clock ~1 is abo pro-.""-'l '" ,II< 
<lola "","AI"'" «>mp\lCf H I'ia 1"" rommu"';;"""" pori 
14. A UTe cord 9~ 011 .... "",",puler 34 ro"clI",," II>; vide<> 
,;..,.'" obe lHe lime. n.... obe video imo!<" ocquin."d ,,1 obe 
"ideo hID< m"l" be "" .. ,_ '" ,he vi'S p;JOi'ion of the 
c_ mriog the ,,"<."<ItlIi"ll- cl ''''' """,,,. 

I'IG. 1 is J-'" a_ O'IDbodim'."fl' b- >yD<broni,,"l! ...... 
im"I!< ""I""""" " 'M II>< vI'S pool,;.,., or obe ~"l! 
< ....... I t , In "<p l ot .... poo,.pro<." ..... """'1'''''' 2. 
"""""'- obe "'m"""" ,-an.ion in ,II< i_ ,'O"" .. (i.e. 
<>rIgl no..) of the _ pi",,1 ..,..~ .. the ~ 
J<'q"""'. Th .... t'" a\~ ,-"locity of...-lt cllh< pixel, i" 
Ih< ro.' .... )" "" oboaiaoJ . .... 1Op IOl. "'" Iaof<dial ,-.Iocily 
of Ih< com"", 10 is ~ from ,II< GPS ~g. n., 
"'~ ,-.loch)" for "'" """"""cd pi"". is dim:d)" rrop><' 
IiomI to "'" .... Ioid" ~ ,-.Iocily. Tb .... iD "'"1' I fU. 

.. _ "'" in,.......,.ion """"' ... "', 
lk ~ or.....n ",.jpI O<pnrnl ,~ ...... ifi<d 

ba.<d on .... ablbl«l inl<..-.a1;'" roordina«s. I. lIIi. 
~ OIl illlOrK<1ion .;:oooj ....... 11M: ,Ian oflbl: """'"'" 
.. i<\rn'ifoo..l ..... _ipal 10 the 0<p<III as. "'P""" .... 

.. poi'" (Il><: "],,,,,,,- i........."ion ~~ An .. ...-...ruo.:. 
ooordi ... ,,, • lh< aid of ,1M: ~ io .1.., idmIifxd ..J 
~"to lh< ___ , '" 0 ~ aid 1"'"" (II>< -To" 

"""""""'" <OOIdi ..... ~ 
In ''''' '""""" " ,,,,,,,,, "' -. "'"0 .. do <"""""" _ 

.. util;,.,]. _b ~ libn. ,be ot;o<ts "" <;><h M<lo ..r ... 
poIb dtui"l! the IinJ. "",,,00 ""' ....... n.u.. iWllik.lh< ..... 
"""""" >ceIlario ... ~. 'urn ;,. .-. """" illl<T>«"lioto '" 
mo,.., the < ......... ...,.. ,II< ....... ,..... ..... "" bu, in _il< 
din><1ion>. a 'wn .. _ m.ado ............. • ••• ,'"ian im ........ ·0 

" """",t. "".,,,,,,n Tb"",forc. """,""ofidotl'ifyinll "'" ,""",' 
of ",""Ulll"" """_ !Or ............. 8 ,be iD""""""", 
ooordi"", ... ,II< .. """""ion oooodiAa ..... ..., . imply_ 

Il>< . im« """.., 1>.,,,',,,,," II>< pooi'"'" .nd ,"ideo ~ 
tIla). II< d«enni!><d "" 0 ,ime dolo)" f>Wlimi"", "'" .Iip
_ orl,,,,ai """ima aDd local minima loci"'",," the: "=>i<' <ill 

pi .... '-.Iocioy on.:.! ,be "d>i<lo "'''l!<"'''''' '''Ioc;.y. Thi, ,i_ 
ph-. is ...... """'".. i.""'P 106 

by ''''''' i''l! .... GI'S ""'" ond _if)'ing ,,'11m: lh< q-
"""'" ~ i""""-"<1 

lk «>mpukr .!II .. """i.,,,. the <ak-uJ.lo.l "'1!'JI<1IIS " 'i!b 
iDf""""'"", """""'" from 0 ~i< i"Ii,,,,,,,,,,,, <l>u_ 
....... lUi ""II ~ io inlO 0 "-~ ""'1< ., i. dL'O<ri ..... 
in f""l>o:, detail -"', In 11>< O«narioo .. ,,,,,,,, """"""nc, 
"'- "f. <i1y ..... <",-... o.l. ,II< _phi< ink>rm>o;on 

~l(J . • i. _ m" ", detaikd """" di.l!I" ..... of • ." 6-t ofl'IO, 
J b- O<'gm<IIIiog ,II< Ir>jt<"oooy 1011<700'"," 11)1 _ Dr """" 

... ."~ ............. II ..... IaMhnS !be qtIIft>I. "'"h "" 
i<\rn,iI'<I'. In ,he """ ~ --...no. lh< <atDrnI i. moval 
",.,.,.lh< poth maI<iDJ 0 ri:JIo IW1I .. """b iDI<n<."<,"", until 

OJ _.., Illi ,,,,,Iudoso ""'poflh<aty ............ !be~ • 
0( exh .tn:cI ><vmrnI "" the "-"'" i<\rn,;IW 11)1 ... _ 
..J k>nl!itud< .. _ian. Th< _ .., n. r ......... 
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iD<1udos •• ",'" ....... _ DUmber ~ beach ","'" 
___ ,100 mop. Su<b do ......... cODun,,,,,iolly 

a"';labIe from third pan;.. "",h ... N",,;poo.. T",hoolot.iK 
and Etak. Inc. 

In """""'ing II>< ~ or the c •• ,,,, ... ·,, ...;ee''''y ... i1b 
II>< ~ .. in II>< ~i< infomwion da .. ~ IllI. 
!he -"or. in "'-'I' 12~. detc'mli .... 'bo ~'I".,. 
"',.-..", "'" "Fmm- ..... ""T,,- coo.-.lin,,, •• _ .. "" ~ tho 
Inje<to<y KW'",,,, .. -ilb .........,.io" ~ of tho "'1\" 
n>rnlS in ,t.< do .. "". 1lI< <OOlr""" l¥ ........ II>< I<'gm<RI 
in ok ~i< infonnooion do .. t.o", I~' " 'hittI ~ .. . 
.",d.>o<s' to the com~ "from" aooJ "To" """",i,,'e ... a. 
Ib<~i"¥~. 

In...-p 12i. !I,,, ~ label. <_ ""~ 1<"81""'" 
,,-jib _ion ,bat is -.cia1<d ... · jlb "'" """",pond"" 
~ in "'" <IiI_ IllJ . Thus. if_h O<'gm<ft' in !II< 
_ 11M ,,,,,rooe.. """" rwnoand " .......... ""' !!lb· 
_;. ..... :o;"",i:,,«I.iIlIlhe tra.i«oory oopDOIlt . 

FIG . • t;.. ".,.., dotailed no... d"_ o f...,. " ofHG. 

10 
<>plical !low _ f<tr """h of .... 2°N imop: fflllD<> ..... in 
-.. 1Il0<l. inf ....... «>Iwnn ofRGIl ........ b. "" ........ ; .. 
...... 1;, In lilt si_;", "'bon< ""'r"''' imago f.-...., 
..-J '" CO<IlJ>II'o' .... <>plical _ ..... """'put,.,. idontitieo k>< 

, ea:II pixel in .... &.0 i"",1I" r ...... a porition X I -.J • 
pooition ti .... TI. A """""'rondi"l! pi .. 1 in lilt 0«<l<Id hm< 
is 01", idcn,iflOd oIO<v "hh. positim Xl and • posiIioo 
lim< n. Tbo posit"'" X' of _b pi!U;l .. tin", T, is """ 
""'"1"',,-<1 ... Iom: X' XI+((T ... TlKfl-Tl)j°(Xl -X I), 

'0 Gi,..,., l!>c".,.. .... of _h pi ..... lime Ti .. ...... ' r ........ 
~ '" Ii_ Ti ""'y !to infcm:<l. Th< """P"'« :. 
...y \ben ",,1_ the «>lvmn of RGB ,,, ..... from the..,..· 
&.M k>r • .,.,...",. i . 

l'Iclmtbty. tit< <Utl>J"'''''" !II """""" "'uitir1" «>o>tp>Sit< 
" ~., uoifOlll1 iDcl<'l1>l.'I1" ('"-I- "''''Y 8 mot .... )""-f • 
~. In 1!>c _ -..'""",, .... t<>mpOOilc i_..., 

""'"'''' fox ........ ....,.... ... tI"'~"~ """'II'"' dteptt<O .... 
. ';"... or .... oltj." .. OD earn side of .... "n.'<'t. Th. """"""ire 
"""so< "'" """ """'" in lilt i"""" <IoIat-e lS ...... "idt 

>0 ,-..iou. ta ble-o .... ,I>elp oopniN and .. ""' .. ,. lilt """"""ire 
~ " 'itlt _~ >epDI3It in(""",,"ioD. 

l ro. c..ating • comp><;" ;mat!" of • tepD<fit of .... 
<amen"' I"'Ih acconlio;l! 11> """ crnbodim<nl of II><: ;n,-en_ 
tiocL In *II 110. II>< coon.,....,. 18 """'f'UI<S thr "'" lengtb 
~'" Xc of 'Il< «"III ... of tho """"'"'" " .. _ i. IhL", "'" 
....... UDI« of .... <OOlp>oilC ;mai!<_ 10> ..., Ill . tho 
C<lOUpuI« idontif~ .. It.< ""'~ "'ys 4~ (tlG. l j "";&i"""i"l '" 
ffOlD the fic1iliou. """""" ;1.1 by oompulia& .. amy or 
~ J'O$i'iooos XI . XZ. , . , . X ........ "'" ,om"",", 
Ir.Ijrrtory, """'o,,oJ ...- Xc. The """*' of ro,,,pu"" 
.......... r.d<Yab1y dcprnd on the number of "",ic.1 col· 
....... _.."lObe~i8lbo~ .. i""'l!" 

A<COr-di ~ "' ... em bodi"""" of lilt i",,,,,,ion. .... .....,. 
dooaba", Jl ind"d"" OOOlpOOi'" i_o f. ~pbio...,. 
"'tUcb t"l!<thrt pomido . , i.O>I ...,.,.........;c,n of at _,1>< 
>Uti< ol)j<;<:ts in tb< ... ire ""-,,,. 1-. if .... I!<~ ..... 
is • I"' ~i<:utor cily. the roll1~ ""-do.-P;<11t.: "ily on 
.......... -by."""" .... i .. provi<li"l! • Yi<u>1 itnOJ!< of .... 
build;"~ ... totes. -""""t>. po:wb. -.J otbe, obie<to "" lilt 
>In:CI •• n.c ., ...... fwtbcr ind •• dcs OIl obj«1 iII_ 

,. dooabal< " 'itlt inIilomation _ .... oI>jcc" boing ~«I 
in Ibt ~ .. ~ If lItr (II!OW1II'hic _ b<ittjt 
dcpic ... -<I i •• al)" ..... obj«1 inlOrma..,., dot_""'" _ ... 
"""",",ion """'" "'" .,,''''',,'''' lUi bois .... "", ""...,.. <joy 
........ In Ibi. o=tario, each ............ in lilt ott;<ct in_ 

III..." 134. ,be"""pIIIOr 2S "..,. ,be pooiIioD iobm;"ioo 
__ f""" lbo GI'S~ ... [6 300,'01" ....... 1 " .. ,gat;'" 

.) ...... Z • .., m.., _b ...,.;';", Xi "" .... '..;..0.0<)" '" • 

.,.,.niooo ,ime Ti. Th .... ifGPS data i. Uf<d '" do<etmi.., .... 
camera', """ilion. <acIt _il;", Xi of Ib<.,..".,... In ;, 
"'"PJ"'d "'. UTe Ii"",. 

In >'<1' LJ6, ,be """'f"U< 28 ......... , .... P'>- ink><· 
__ 1<.'<1 in .... '}"1><brmioOll;", "'"I' 62 of ~lG. J '0 

«0>, ........ posi,;.", , ..... '" """'" timo. ... F ... _h O,iontiflO<l 
,,""'" ...... lbo """''''- l • . in "<P I.JI. ideotili<-. ... 
~ i_c f"""" ond ",\nIct,. «>Itomoo ofRGl1 rio<d 
, ........ &om the f"""" ~ing 10 .... <>plical ro)', ~i 
oriBi ........ fron, II .. fi,;c~"'" ,,'mora -H. I. <lop I ~6. lito 
col" .... of RGB riMl , __ .'" .13ockcd .iIk by .ide '0 
~ • sUlik: inIofe bMtap f"""",, lilt """,]'IOSik -. 00. II io • n""" <l<utiltd /IoY.' diay.om of Slq'I US k>< 
idmtifrillf and "'tr""..,. """'0IIl ofRGE! pi"'" ""I".. for 
• ,...,""" .... ,i<\<" lime Ti _illl! '" _ m*>dimcn. o f 
tbc ;..._""'. 'n 'O<p 1541 • ..,. ""ml""'"' Z8 ;dooM ...... 
~ f...., "'ilb r"...,. ind<. I'i a«piMl .. time Ti. 
B<a.oe lilt itrnt"" f"""'" or.: ""'IuiroJ ... poniocular frame 
'"'. ("* """ f..."., "'"<1)' \'10 , .. ,ondo~ ........... y be • 
poniocular tilD< Ti k>< . 'MiI an ilD"l!" _ " -'S _ 
~ In thi. ""'"""""'" lilt fro"", < ...... 10 Ii"., Ti ;, 
idocni6<d _inS 10 """ m*>din""" o f .... i",'ern""" 

III ...,. In "'" CIO'NDO po<io"'" oflllt "- ",!""""e ;, 
.... 10 .... i_c f"""" . 'M inde. l'i...-.:I Ib< r .. me i. plO<e<l 
in.o. hm< buff,.,., , .. ..., 1S4 .• 001""", .. lilt i""'l!" f ....... 
",ilb _ iD&x i i. """' ... fiom tbe fro"", Itotlfa-. 

00. U i,. !b»' ~ of.n .,,,,,,,,,,",,, =bo<!i",,,,,, 
fOf ...... ;I);og .nd """""og" «>'omn of ROil ... "'" '~l ... 
rOf" ..... icul ... vi<lco Ii"", Ti. If"n i_ r"""" ,,'.' "'" 
_iRd .. ~Ily lime Ti ..... "",,--,-. in "'1' I~ • 
td<cIblioo Z"N ""'I'" &-. "'"' ... d o,,,'" '" II"", 'L 
,,'10m: N>I. Th,,>. •• _ .'". i .... "" fnllD<l' _ '0 .ime 
Ti on: _,flO<l. III "'"" I.l. ,be """""' ... rompulC$ ... 

.. dooabas< i . prdCnbI}' indt=d by • city ~., 
~1G. 1J is _ ilhtdm;c,n oh .. "'<mj!Iary "n.,-< ~. 

UtbI< 170 indudi", th< .""'-< oep><III . in ,he .,......,. .• 
.... jooory, The table 17 •• uitably ;'d"",,. ",,,[Iipk:"';'" 
... Iom: • ..,h..-."Y io a """'" """,ft< to ....... icu ... ....." 

.. oqmont. A ponicto .... ""'" se-p>etll n.'COId incl""'" OIl 
"""'" idmlitj.'q k . tm.1 "'J!I'I<II' (kgIJ>CnI Ul) In ... 
.,.-,,11 .s .... ~ng """" ........ ,,~ obtai""" r..., lilt 
P"8"'phi< iIlformOIion ~ I ; ' (fKJ. u~ ,\ parlic\llar 
>In:CI 0<gm<DIl<'alfd also inc_ .... dftclion oflb< """" 

.. (North. SoWI. r:-. or W<>l) 17. " 'M "'"1""'110' .min <joy 
>In:CI ",(.om:d "' ... oily hub. n.e """,ioo iD_ 
"""""tty al'['l<ON ..... addn ... in "- of tbe $I"..,. _. 
A ';1)". , tll •. aod.'or «>UD"Y f><lds II1II)' 01 ... be adtIt:d "' .... 
tob1c 17n dcpoudu.,; "" lbe ~I o r III< I!C'~ ..... 

.. """",mE in ,t.. ....., dII .. _ 11. 

A """" ~ """"'" i",,_ .... <tIdpoin' cooed ...... 
171 of the ~og .""-~ ""S"""'" in It.: ¥~ 
iof""""';", ........... U8, An atDY '" ~""'1 ,()O """"" 

>p<>odi"l! '" """" qmont> odjat:<.-ol '" "'" ><gm<III >lar1 
.. ...,. ... '" ido1o:ifiod.lOlld .. O«<I i" fitld liO .1onj "iIII.1I< 

dir<ction in" bicIo they lie ... ilh re1f'O'1. '" th<.tan p>iat ("* 
North. South, F~. or W<>l~ Similarly. OIl ami)' of ~ 
[Us «>m.~" '" '"n' _ odjo<;<-nl 1(1 III< q
"""" '-"<l poim..., . "" idL"I'IIii'><d ............. in field Ill. 

lilt Tbcsc: S<')!'D<'Dl' ..., 01", <JrOJcRd """" the dOn:ctim in 
...tUcb thoy I",. 

,~ _i,iooo 10 .......... . $I,,"" ""S"""'" "-'<Otd ;n<l01tk0 
• <Ii"""", orlh< >lar1 oflhe ~ _ .. (rum II>< <joy 
bob 18~ , The <ioy hull 1!"""",l1y ....t ..... <>riV~ ",.11< 

., _ 1 ....... bttt:b """'" n ......... _ >In.'" <It ..... """, 
(North. South. "-_01" 10.'<>1) .", tkIOrmlot:d. S""", """"""" 
"'" J!«l<TlIIIy _ by 1,,'0 " ";!Orm di .. _ (c .1-
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"''01)' 12.5 f ... ~) .....q !rom "'" bull. 111 ... tbo di .. """" 
r"""" Ikllub ~I"""'. ~ _to,"", oflbc...- """,1>0,,_ 
II>< ..."". ~,. In • __ corn."" oi ..... "'" "'bore """b 
~ is 1m, . .......! ",,-ie<-, Ill< d;.~ !'rom tho hub is 
romp<*<! lOt each ......... lraj<c\<>ty_ In ........ 1< Oaml't'> 
~. h"" .. ",'". only ..... di ... nee is..",..".-J .ince til< 
C3IDIn ... ,','1,',' tbo""""""" ""ly "",,-,_ 

Allo , ,,,,hdod in a.wet "'W""" .... 'OId in I<nilh of the 
InjtruJ<y f<WIII'nl. SId! a """,th i. ~ r".. .... b 
"";.rtory in. 01>0 camet:O . 1..,...,...;0 bee..... the ""'...,.. 
n>«I1 of It.. <amera I. i • ...,. i<lent;.".J <bing the , .. .., 
1n\"",,10 of tbo ~_ 

F...:h ~ S<J!.II>«I' -w 170 f""""" i...-tude-s OIl off"'" 

12 
""'@""I!"'pbic_. lkn:<";"'-ed<louislhl. .. ,,,,,,,,,,,nod'" 
.... ...,,,,,,.;,,. _ UX' .. "..; ... 1 b- d;>ploy Ibo.-. 

1 .... "."",,", 110ft" 1<nIlinais moy i.""d" I.'....,.,.]~· 
....... Hop boxes, JIO<I>obic COIIlIDWIio:otl d",-""" ....:II as 

, "....,.... dipal.,;.w,. .. aru "'" Ih. 1 .... vi,uaI __ 

..... of"""h """""""" """,ina) ""-'y includeo. \ '(;,\ 
or SW1,\ Iiqoid--cr) ...... -di,play (I.C) t<1'C>-'Il. an 1 ..F1)~-

ocr=. or ""Y "' ..... ",i,aIl\< ~ispb)' ",pMlII"'. "..,...,.., 
~ti, .. (IOUcb ""~) 'ocllnolo@y may be ..... """ .. «1 

'0 inou \he Ji.pby..,,,,,,, to , ,,", "'" -... moy in"""" ,,'ittI "'" 
_ """ 1<mI .... by """"I)-_~ ""n.in p<>n"'" of 
Ih< ooro:..'fI. AIIcmoti>cly .• l<)-"-d. k'1-rad j<r,OIick. 
_. and'"," moooc: 000''''' IIIIiI is """'id<d 10 dd'.., ,100 

,011 ... I" b """" , ide of die .tll.'-~. Tbc 011'«1 i. uS<>J 10 
~ !lor """" numherin:p rompulOO t.um on the d,.. " 
~ infonnoOon. SuclIo. _ """'" m»""'" be ace",,"'" 

...." "",,,i,,.ro "'I"" 'f'f""''''. 
Each n.'IOOO< ..... ,,,,,,,inal iDdoo.. ..... """'" UIIcrlocoo 

b- romm __ ~ .. 'illl the: """' _"", "io ,,'_ or 
.,,""''''' modIo. I-'reI<nbly. tile .,..,..,"""'.,.,,, _ . ..,.. .... 

if. for~. then: is ... ,",""""lIy ,,'Ok ......... ....., "" the 
~ ,1>0, is C"""""",,,,~· ... igo«! muMiplc am:! oumb<n _ u .... , ......... ond the ..... OOOIIlPU"'" """'"'" O'W • 

" 'ide ""', ...... "'" wch ., the r-. 
~;, ",-.,.br» iBlo obc: ~ of ,I>< on' ..... ba ."'i¥D-
R><DL 10 ,bis <as<:. tbo o ff"" is uO«l '" <1« ...... tbo """~ >0 

In ... a1_".., ~i"""t oflbe: iII\_ioo. 'he:~. 
_phi< inro.mation. .nd objo<1 information -. 

"""""'" 011 II>< "'l!"""" by Iho off,." .-"J .... 
~l(J. 14 i • • n ill ... "","", of .. C"""'I'aary in»gc roordi-

...... IabIe ZOO for ......... 0"'" the C<lIIIfU~~ images ... ilb 
II>< ..."". ~n" iD Ihe """" S<'g.ID<IMS lOble 170. n.c: 
imoe< _00'''' table: :tte incl!.d<>. rlonlilJl of rom.,.,.. 
it<: u...ee ~ "I><.w eacb ..,.".",j iDdud ••• _", ID 
leZ or .... wa.~ ~ bcoi"l! d"l'icIod in tbo 0001F""it<: 
u...,.. 1m oddil"'n. ...,b Mmf'O'"'" ~ ...."".. in<hxIH 
;"_00.. of !he ..... o f.be "",., 0<p>0tll 20).1 1>0;", 
<kpio<ccd. For ""ample. Ihe sid< ""'Y be_bed ... c"m or 
odd hao<d on ,be .. ",., nombet$ "" ''"' oi.Io of 1he "t.,,,t 
b,,;"I! d<p<t".l liach ~ite;"'4'-' eotry."" ... 100.. • 
ru.uno<: f""" ''''' ~ origill ' 0 ,r." «oW'" X< of tho 
"""'posdt .... ~" :06 i"","""u,g tho ,.,.;tioo ~ tho """~ 
~ for ... hich Ibr ~ ..... compuled. n.. di""""" 
inlOr""";",, is .oed '" mri<>'~ on .~ «>n1poOi« 
~ lOr ~h poo~ioo "" "'" <tree! ~. 

00. 15 is OIl illu ..... """ " f on c-" ,"'pIIo'y O<l!>"'-"'" blo<k 
lObI< : 11 lOr .,"'" i"ll OIl ~fIici< ... , <10.,""" ...... of. "-11-
...... ,IDdIa1 ;.<m.st",~,....icularg~rootdi"" .. _ 
In lIIis ~ ,II< ~..,.,.. ~ ill <be i""'l!<' 
_ n is prd ..... y pani.;" ... ..;! """ . arid of "'''''''' 
bloc"" .. ben: """h blodr. -.,_ • =<aim n ... ba- of.""", 
"'?;_"- Th< """" ... - it-' hind blrlo rorl"""'y 
~"II '" til< ~ Ioogi'w<""" ";oW< roonIi· 
...... of <be block. lk bkd , .... ,. ~ _ in • block 
bbeI fiold 212. ,\j$O<ioI<d "';,b~ach block bbeI.", ~ .... 
Ill> :I ~ """"'f'OIId"ll'" "'" >troI., """""" ill <be block.. 
G;,,,,, "'" <:<><>r<Ii ...... of. ,....""",, ~ic k><olloo.. 
Ibr block d" .... ' '" Ibr Jl> .... C<>OIdina ... ""'Y'" identil'lod 
'" limit ""'..arch of._ "'P"""" '" <>DIy"""" ~ 
.. ·;thin tb< block. 

~ide locally .. "'" ....... totminalo in . 0). 1)\']). h>Rl <liB: 
dri,,,. or ""Y ........ t)'l'" of "'"'" ~ media. In dU • 
"",bod;"",,,, ..... 110ft" "",,,i .. \o t.dIIde • ~ pro-

'" """,,,>«I " '0 ;.-..ru<'Iions 10 ...,.;,.., '!""'i .. fn>m III<: -... 
....... t a pani<u .... II'<'W"Phic ""'-ioa ond Mriew <OIIIJIOS-" 
i« i""'g," ond MSO<in:<l inkmnoo .... in """,110< '" 111<:-... 
q"";", 

~lG. 16 is _ iU ....... ion of ... ClCOlI'Iary I!"'p/U<ol ...". 
,. ~ (GUI) "" al""'-ing 'he: 110ft" '" pI""" "-"I'1K'" and 

"""",.., in!""""""," aboIJ' ranicubr ~pIU<- Ioc>IioDI.. 
lkGUI i",,1u<IeoaddNs. in"", r_ H •• I""'·"" .... -..
'" """T ,II< .,,"" """,be<. ",,'" -..e. oilY .nd __ 01 III<: 
portirular k.o:o1ioon "" 0< .ho ..... "'" 10 ,-x-. .. ,\ctuoa ...... of. 

.. "'Sc<: It'" bul_ III c.lS<:> tile -..1<mIiDo1 to tr-...iI,he: 
~. '0 the """ romp"'<'I' '" _ ,ho i"""" ond 
_phi< IoxatiooII doto~ H . III fCO" tbe OOCI"oJIOfite 
~.nd ..... """"'f'OIIding "' .... -=, •. ~. 
tile ""'" """""""" ~ , I>< oI>joo.oo infon",,''''' do"_ .. '" ...mo..,,, in_too .000, tile ob:jo<to depk1«1 ill "'" 
<Unrooi'" i",.. 

Th< MI";""-«! """"I""Oi'" i""'l!" -.J ..... Of\.' ,-",.pecti>"I)
diopIaJ-'N 0t1 .... diopby ..,.--. of 11>0 ";"_,,,, _ 
knDinal in. IDOl' ""'" H. and _ ~ _. 124. lk ..... 

.. is pn:f',,,,bly .."...., """"<1d <be req""""<l _ ond 
... _ • .......- local"" <...w !!I pbccd "". """'.", 
<"""'{I,",di"ll ., tilt _ •. lk """"'" k><o,iooo ide<oi6t't" 
l!l 1D3)'. for m.....c.,. 1lIk" tb< """" of .. au'~. 

111< '''''''p<>SiIe .... 11< di' plo)-ed ". ,he: int"l!~ "'" !!-I 
.. P""'0k> • .-. of~ oido of'be ....... (r>~n or odd) -. 

'"' "'" "",om;! ....... """,ba-. Tbe UIft ""'). obtain inkonDo-
1ioo about <be ot.;«1, bei"ll .; .... Iil<d in th< OOCI"oJIOfilC 
image by an"""",. """ of 1he in""",""", icons l.l-l ........ " 

III • particular ..... " f "'" .y>t<.'fI1 ........ pI:o<eo. ;~uirio> 
alout • b;3tioll in • ~ic ""'" dLtri<t<d in the;""'i" " 
_ l2 . For <XlIII3pi<. tb< ........ ""'y e-. OIl _ ... or 
Ibr ""'-..... ",,'e. tbe ~ roordi ...... 01 tho Ioca-

"'" ~" of. ponicu"" obj""" I. dispb)i"l! tb< u.ro.m.. 
1ioo ic<Jn, ll~_ • <2IlI!" of .,,,"" ~ for the <U<1\'IllI)
~'ed u...v ,. comput<d n.. "'iiiii' in ,be ot.;«1 
;"formation _ ,,',IIl "n'" -... dut fan _ .... 
<Unpu,ed ...." _ ,hen kI",,1«I -' MSO<iol<>.l .. ittl ,he: 
;"formation iooooo lJ4 d;orb)-ed 011 "'" "r,ho i",. 01"'" 

, ..... 0<Ietl tho loc.ioo "". ""'J> of ,II< ~i< ."" .. Of 

.p<ci{y • di<pl""...,.... &000. cu""''' ""'-too. l'ref, ... bl), 
ib< -.. hoo ooco. 1<>. mDOIc: I<nni ... 1 tboI """"",..,1<0"" IiII 
" 'illlo ...... <.,.,,1' ..... let ..... ' ic~ Ih< ....... _IS. 1-... """'-
"""'I""'-" ;""Iudo.~ • f""<"$O'l'" r~ " 'job ;,.."""
,_ '" _ ,"" i __ I I in ~ to.""" 
'-" """ .... "Ifi<. .... ~ ~'" i .... gcS._.he: """irubo
___ I he: p""""""" .. ~ p~ " '1Il! !lI'"",," OJ 

,0.- '" ___ Ih< ~ and "'jo<1 iafonn.otloo doca· 
ba><f; '" mri<>"< ""'1'$ ODd iDk>rm .. "", 011 Ibe: buf.iD<. .. "" ill 

.... 
If"'" ~ _ 1>II<ino. ... """"" .......... ~ 'ho ",,,,,,,,",,,,, 

di'f"'">'<'" "P"" -ins ,I>< ,"""""1ioo icons ::u ""')' 
inclWc ,II< ........ """"'" •. and pi.- nom""r :)1; of ,he: 
""""1i'!lIn<l1'. nuo infom...,ion is Jl!"fm,bly di'pb)-ed codI 
""'" tl>e ...... _ ...... CIJ....,.. <II" """""" <11.",',"," " pooo<d ..,.'< tho iroB. la _.ioo, if <be <>tobli>bm<n, i •• .......;.«1 
.. ·ith. f'III1i<ulor I\<to I"'!!'". tb< infonnation icQa 2J.I 1iDc-
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boor. ... a b)'p"rJink ro< ...... i"l! and di..,aayiq Ill< Web 
f'OF. p.rlcnl>l, on a _. bm ............ -... 

n.. ...... may _in. close-up vi .... , or. ponicularoo;...-t 
;., !be COIIlposilc ;~ by ~i,¥ .... oIoje<1ioo .... ;""'l!". 

14 
0Dcc the .\aI1 _ ond .. """ .....-...., ealculaled lor. 

~Ia.- ....... _"'. ,be """"r-- d<knnin< • .,_ 
!be ""I"''''''''' __ DWnb<.~ lie< .ithiJo the " .... and eIId 

A <~ " .... of"'" ohj«1 io lhen obtoi...J by "".IlPU';"l! , 
II>< dis&>oooe of ,be ~ obj«1 r""" .... origin of til< 
.Im.~ ~t ",ho."., ""'r oIIj<ct lie ... no. location on tho: 
"-_ of n,. c"""" __ "I' ;""'I!~ i. _"'<I and 
1'l1n.-"ed from ,be .... _ )2 . 'Thedooe-up i~;' 

1I>rn"",,'i<I«I in Ih<i....., .... l l . Of;B.S<pO .. '" _ ' .... 10 

""'" nwnbcro. If it 00... the _ .... Mums tbe.,...... 
'f'OO'lil"Q! ~ II) 171_ 1''''''''''-. "'" oomp ..... _ .. 
........ ,be Iliounu of til< ~ ,,_ ""ruber &000 til< 
.un of tbe • ....." ~t fur ~iIIg tho 1"""'" of,be 
........ number _lbr """'..-gn><»<_ 

la "'1' l~'. do< """ coni,"*, .....,..,; .. tbe q....,- ...... 
,.,1IIc "'I"""'ing '""" """,i",,1 .~ ,,'M' ""'r or .... i_ 
1o<:.;On ~~ from ''''' g~ inlormotion "",,,,book 
1!3. In "'l' :-1.1.. til< ","u.,<li", '""" lenni",,1 &""abods 

,,'i.-. 
A -S .. -il<b \ iew" buaooo lJliI . I""'. the: -.'" ur<\alc the: 
~ "",",posile ....... l'I"'iding. ,.;.... of OK o.idc: of!be: 
....... , ",;!II • ""onl""~~ ;q¢ "f',," """'" lid< of,,,,, ,tm.~_ _ the """ """""' .... roco<d from the . tn:et Kp><1Ito 

"",Ie 170 cO ....... 1'" .. ding '" tb< """'tifood .Im., oos-
la 0 lIIullipkcamo.n ooooario. <>a<:h .... _ o ftbo ·'S ... ·;lCb " 
\" .... '" _ l l O f'I"'-id<o' dilko:n' v;"" 0(,11< """'. Tb< 

Furtbcm""".!be ....... """,ina] "' ... ..,.,;.".'.'> the_1o><I 
.un .<>11 enJ """" .... b<.". or .... ""'-' "wn<nI . • , ... of 

"""""" , ...... I<l""tet3llly ><Ie .. " tiod by • .....",."'" I<ienl1llot 
(_ .-... ) 00. "r dou to .... <"",, .. , k.oaoiooo idMtif..,. nil. 
F", ~. """' ,id< o f .... """''II' Iocooioo idefttiflOl 22. 

"""'P""'<I """""",1r ''''''l!'' b _ ..- of the ""'" 
~ in ,be ~ C«>tdina ... _ 100 (FIG. 1 4~-' 

information ofdo<oo;..:', ,i.ibl<"" .... """, ~ illtII< 
1m)" be.....tOO "-ilh.dot ,,, ... "X" '" idooIbry "'" .ideof >0 

II>< Slnl<I bcin~ ' -;""cd. Allcmali,dy. an """", may be 
p~ _ ,be <"""'" Iocooioo ideftti!ie< 2l:11 '" id<n';fy til< 
............... " .... ;'" di .......... 

oo;..:t in_m _ ... 

In "'l' !5t. Ibo ...". 'ennioal &,..'11Iood> a """'P"'il<: 
imose for til< OfIIIRlfINIe ,ide of 111< """" from tbe """ 
""'"I"'''T tha1 Ms • di ... """ f..., do< oriiJn of",. .. """ 

n..~I. "'-n • ..., '-'I"i>" ............... ""igo ..... 
""""p me .""''IS..,.;''@ .... "",';gao"'" _ lH. F""" '" 

~ '0 1IIc~oflh<: ~ .. imag< ~(FlG_ I ~) 

mat is <_ '" lbr di"OI'>C¢ of do< <Ieoi.-.:-d " .... ' _ber 
Irom tbe origin.. n.c di,pi,y aI do< """" lemli"'" is \hen • """"'" loca1ion. lbe .......... y choooe to _;11"10: """"-

""""'- .. ',,",- oond"" .. by ...... til'll! lho; OOtI<Sp<>i .. :ljng \>un" .... 
1""_1)-. ""Iy tbe ",,~ioo b'-'on> ~~ 10 til< 
_ibl< dir«1ion or ..... ioo< from til< ~ ,.,.i'ion on: 

up.io,,-d in A<p ~5 1 ,,'i,h the _ . ""' .. "''' ODd '
iIIform:oti.oo. 

<_,\s "'" ~"" ...... """ of .... _. """um .... ,. 
~lG. 18 is • n.,... dia(\faIO of ,be "..,.,c« """,,1l1<d by ,be 

""" oonlp""'" lor "",-,"oing "'- and Ioc.tion i,,""""'ion 
of. paniocular kaf.m ",,1c<1Od "" .... "'>r disp!>,,'" ioo",. 
map ""'" !l'. " >imilar po<ns is "-"""<"Il,,-d by ",. ..... 

p<ditiolo is UM''''''(Od 11)' • pn'<li:lormiMd ""'Olllll. cur· 
" .... y ... '" <igb! ......... to "'" " '''' ..... !abIe <»IIl1"";" 
im>e< Of! lfI< """, ... <or ~, ><lIJt><d. Tho< im>l!" ....,. 
114 .. ,...., "pdat«l.'ith obe ...... ' com""" .. ionag<. 

>cm>inol i" II>< "",b<w:Ii,,",", "'~ 1IIc location -.I "
.. formation ... .- locally at do<....". 1<nninal . 

FIG. 17 i •• !I,,..-d~ of ,ho ~ <:ll0I."III<d by ,ho .. 
""" maq>UIl"r for """"..u. imoge and __ illforma,Klio 

n.c 1""':<" ......... and in .,.." ~6t. the user _0 
informatKlio .hout • ]Wtirnlar .. _ addnsi by ","-'<ting. 

of .. ""pt«, _ .... _ .."o"..! ill obe add-es, iopu! 

r ...... llf. A ';milar J'I'l'I'O>" is .. """,,od by Ibo ...... lenni ... 1 
... lfI< .... I><>ilin""t .. ''''"' obe Ioc .. ion _ i_ i.fonn>
boo OR 1tOn.-d locally .. !be """"' ""1minod. 

Tho< po<ns .!art>. Old in "'1' ~~O. tllo< ...... ""!"<Sl' 
... 1Onna00.. >bout • patt;."a", " """ address by .. ,,,,tins Ibo 
...J,Jrao ill Ibo addru.o ;"PIII r .. 1oJi n •. 10 'I<:p 14l. Ibo 
-.... is ..... smi"""., Ibo """ «>mputcr prc:fcrnbly o>w 
~ ... -ide """" .... work ""h. "'" 10,,: ..... 1. 1 ...... 1' Z-«. <> qt.ll.'I"}' 

is ""'OIl obe _ romputcr to locate the """'" ~t illll<>; 
... lfI< ........ ""W',.: .......... 17' (FIG_ lJ) ~ing '0 
the ""I .... "'" addn. .... In tIIis ""S"ro. the _"'r "'"""""" 
lfI< ,,_ ""WH<"' I>bI< l~ k>o- "" ..... ~. tho, "", .. h 
!be ~ "'=, ....... I U •• ",11 ••• .;.,. • .-c. or «>U.")" 

if .......,.bl<. For ..... ~ __ ><"i'", .... ~ "'" "n. ..... 
......... II>< compu"" C<lIIIpae< the ....... in!! .. _ DWOber OIl 

thao~, I""fer:ably Itaood "" the _'i. fotmula: 

Tho< -., from ,be .. b 111-1 .nd off"" 1111 , .. "" .. "'" 
__ ""'" ,1>< . 1n>:1 O<pnrnt lOble 17'. 1k ,-.]"" K is 
tbe~ .. ,,,,,,.d _ -..... any two .. _ numbers on "'" 
.,-. 
~ """"l! .. " ..... , ..... ber "" ''''' ."' .... __ , i,.1so 

c*,,1Mrd "';n8 a .. ..,a.. "..,,,,10: ---_.--"....-. _)Kl"') 

n.c IcqLb i. lhe 1rn~1b I ...... 1"" ",",ai""" from "'" """,1 
... ___ table 17~. 

""""ion"" tbe __ In ' ''-1' 161. 1IIc "'>r ooonl ....... ..., 
""""' ...... '<1 from "'",,'" coord ...... '" ]!O>O!!I'.pbic _ 
cnoo-di .. "", (,,-y) -.I ttan,mi"<d '" tho boo, _ItT 

.. ptd ... bly "' .... obe 1nIemet. In ,,..,, l~ .• query is NIl on 
tho< ho .. """P"I« ., Io<:"c ,be """" ~ in<b in ,110< 
.......... sepneo! .... 1< 17~ (FIG_ H ) ..,.....".ponJio;! to til< 
@O"8"lphi._<"""till_too.ln""'tcpflJ..1IIc_",," 
sar.:h<> the Kp><1It blo<:k .. ble!1f (FKi. 15) b. bloc\; 

.. lbo, incl~ .... """" ." ~""" cont:IfI<)nding 10 do< i_ 
""""ion. 10 ooda- to lo<:01e _~ • bIoc\;. ,be _ItT 
....-Ii Ih<: i&,,,,ih<dgoowaplb< _ coord ...... _ 

p"'fornbly "" do< . w, of lbe bIoct.. n., room<Ird (K.yJ 
ooonli ... ,co may _ be n"PfCO'n'llOd by ((round (O<IDWIJ. 

.. (-..J rlll)·I1)~ .. ''''''' II ;. the Icop:. of '"'" or !be ",><i< 
.ide>. Th" oompuI<r ,...., com"""" .... rounded _ '" 
Ibocoordina ... .-ill ,be blo<:k Iobel rlCki 112 and ",\octo 
!be blo<:k " 'illl 1IIc Iobel r .. ki In "QWOI '" tbe I'OUIIded 
~i",,'o. 0..00 rbc opproptioo< bIod i. i&:",ifiod. rbc 

" """'I"''''r p"""-"'l<k to .... ri .. -c rbc oop>O<l' ID, 2 U a.>ri. 

• 

Mod " 'i'h tbe bIod. Tho ~ <:o:>or<Iinote< 01 til< 
de>ir<d Ioc.tiooo "'" ,bet! rom~ . 'ith tbe ondpoial <:<><>r

_co of....-ll .. "'" «gm< ... , in .toe bloc\; k>r >c\octillg .1>< c-.. ."' .... __ t_ 

la ''''I' lM. doc <qmrn' ID o fobe e",""" sINd >qjID<II1 
is ..... uf1'>O."<i '" Ill< ....... ""ni""'_ AdoIi';""'lIy ............ .... of 
lbr d<",inod _ ""'Y "" te"""";,,,,,, if ,be pn ... '""",_ 
.,. "'" « ... 1CmI on 1IIc !Icoi..w _, 

la "'1' 2601. the "'I"""ing ...... ","" ... , """-_ f""" 
OJ "'" ""'" compuI<t • it ..... ><pl<tI' """'" ,n !be .""" 

><'P""'" !able 17f oom:sponll"l! ., ,he i<IcnIifood """'" 
$CpDC1lt . The: '""" l<Tmi",,1 abo n:!ti<-'c> ,he <alculol<d_ 
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ODd ~ ........ ~ wm ..... o f Ibc >I", ... ~ a Ii>l of 
~ ......... """"pO"" u.r..sc. to. both ,;dc, 01""" .1r«1 rbc 
~.!he i""'F """"","" .. labl< lot (~IG. 14). ODd 
"'lOrmaoo..ofthoobjern ,;';bI< on rbc.....",. qrn<tl1 in rbc 
objoct ._ion~. , 

In """ Z711. ,he ..... I<m!inal 00"'"","", ..... ron,pooite 
m.., t.,m,. ""ndi"ll II) ..... !<OW"phic ...-lin> ... of "'" 
in-poM l<lt>lion. To.lol;!li<o..., 'his. the I!<~ «>on:Ii",,,-", 
"'" ...-,,,,,ro to a ~'Ions the kI<ntiIiod it,,'" "'1\' 
rnrnc lb< """ 1Crm, ... I""" .. """,. a _i"' ..... gc , .... , '0 
.... 0 rJi.....,., from ,he ~ of the ""'" S<'gIn<ft' '0 the 
rn.Icr ol"lhr: ""mpoo~~ irouoe< lO~ (fiG. I ~J !hoi i. closnl 
.., ,he diftaooc: of ,he ...... Io;; .. ion from Ibr: ~D. 1l>r: 
<fuM" "" the .................. is then up<b«d •• .." nz .. '~h 
Ibc.-. Iocooion ODd ....... ialOnna'ior>. " 
A~ 'hi. in,'".."ion .... "",n d<o<"*,, in cc~';n 

'f""',h< ... bod1JlleDU. _ >trUro '" ,he ..... ·,11 Ira,'. DO 
diftiarlly do"i.inS v~ "'him in DO .~ d<patt from 
Ibc.."". ODd srirK of ... ~t in,_. F ... <>.amp"'. 
!be OO<IIJIO<ite ima~ may he rn><lo in.., ~ "idoo by >0 

"""'pub"li! ,lor: """,,,,,,, .. ~ .. >mall iD<mD<fItlalooJ 
the poIh (e.l- f!'o"ery J& <m~ "onh<""""", ...... ron,pooite 
ir:no(I<s ... y I>: """""""'01 "",,,,,,I ,,-.oIuIiorro; by me';. 
rh< oo.i';"'" ean""", 4~ (fIG. 1) <1"",-" ... f .............. ~ from 
rh< f"lh '" 00<"-,""",,, iD< ...... i" roold or ..... · """ ptOv>;to, '" 
!he ..... ""ith diff,,,,,", """" I<wl, or !he inwoge. 

\\>riotioa moy 0100 1>: ....... '" c'OlT«1 OR)' dislDr1",n' in 
the ~'" of "'" COftIII"'Oite i"""", ...... !he ",-"",kol 
y.-is dirwtioo. Th< otAClioa of ,he ~ ""hm". from 
the ~ ima~ f ......... ""')I i "'rod~ -" . di,tQtt ioa ,. 
,irroo the .... 'pli l\! ~ ""'" ....., tilt bori"",ta\ 
• 41is dirwtion i, _ ~licd 'Ions rbo y41is. Sucb a 
di>"",,,,,, moy he -.- by dri","'i,. the """'" of_h 
pixel • rbo oom"",," i_ .. inS optical flow. The '"'p<><t 
... io 01 each pi",,) may he odj...ro t..>Cd _Ibc di......,c of .. 
rbo oIoj«1 ,..,.,.li""" in .... pi"". n.. d iolonioa IIU)' ."0 he 
«J<'I'o.'ttod b)' ><qu inng i.,... from "" .... ).0( .... " or _ 
vidoo catDOIU 10 ornnp<I along rbo . 'cniocol )'-axi, ia 

addioo.. ID Ibc c_ ... Ihe bori""",1 .. i0-
n" """"rib«l __ of g" • .'t:l'~ toOI,""i'" i_ .. 

. Ioo.-die< on on •• ......,n.,. ..... , II>< < .......... Ir>j",,~,r)';' 
alooJ 0 "",ight Ii"". lfthi< i. _ the ~ ODd !he "ehkl< 

<lWTl'" rbo ,",,,,,,r. """'a a Ill-.. ,,~ ........ 1t.Im. or 
_ O>'C< 0 b.mp. Ihe droi<e of ,he .". ... at <01""" 
CJ<,1\X1Cd from " (XII1icukir imo<!c fromt _ • .,., inoorrt-ct, .. 
1l>r: rJillk>ltion ~ '" ............ ·ia,ion> from • ""'igh' trap... 
Ir><)' ""')I. bo""~" ~' he """""''''' '" _ ~ "';"1 
opic:ol &.0.. '" de ............ ,j"""""" ""'" "OIDI""""" to. 
Ihrir <11«1. 

his _"'" '0 "" 1 ._,.... .1Ii .... _ioo ""'yl>< .. 
J"XI ....... <JOb<Nise than it """,ificatly ....... ribod. Thu • . the 
pmco' arrbodirr>:nt. oIthe io",,,,,,,n _ he ron.id<rcd 
;" .U ~f'<C" a. i\l, ••• ..,;,.., ""'" _ "-'Stri<ti,,,. !he 0001'" of 
Ibc u..l.'DIioo '0 10< iud ....... by tho '1'1_ claim> ODd 
their ..";, .. Ion,, r ............... Ibc foll'l!oi"l dr.-.cri:>tioo .. 

~'bot it clain,ro io: 

I . '" • ')~'.m i",,1udiot ... i~ ..,.".,., ""'" • """ 
I<"mIinoI ..... ,III!. "" ........ ODd "" inpu, ...... '~ • m<11>od to. 
....-..b~"II ''' ... 1 "'""ip1ioo of a l!<-~ ...,. from the 
........ I<nrrir..l. the _Iood ...-pri.illi: IiII 

rea;io.-w.g. r .......... i ...... """,ify~ . f ..... loca'ion in Ibc 
~i< ~: 

_ ;"11 from the i_ """ItO 0 lint i_ .. _ia .... 
.. ' •• ,lie rn' Iocoo ...... ,lie imog~""""", """,idi"ll • 
p ..... hty 0 1 '''''''P' dqooctrn, ,._~ 01 """,""n tlIo .. 
~k .,,~ "'" ......... "';"11 _ially d .. ~ ... 
..,. ",tho oIIjm$ ito "'" ~.a. ... ", .... -t. "'" 

" ima~ .... "'" ....,.,ia ... '<1 " 'i1I!. ....... rnm.. a«fUi"'" by 
.. imo"".-onbrr5 d..'i<c """"',,. along 0 .Op..ICH). 

n-c<-i,'m@ • ....-I uso< input .,...,ifyi"l! a ..... iptioon 
di"-'<tion reIoti"e '" ,10< fir>l locaoo.. in the ~ _. 

_;mini", • ooa-' location haJ<d or> ,lie """.,...,ified 
"""ip'ion dir<clion: ODd 

"",;""mg f..",. "'" image""""" • ooa-' i""'110 ~. 
at"" " 'i1I!. .... _ Io;;ation. 

l . n.. m«1IDd of claim l. ,,'''''''=i. im>g< """=_ 
01. "moo<';1< _ ..... ";,.,,, a "'I""" .;0 0 <Un\murriaoior>< 
"",,,uri; f ... OIl ... <."OITI.$ptlDIl" 10 the r .... or ooa-' 
Iocooion. ODd _ .. the _"" ima;!c .., !be ...". 
""",in>1 via ''''' """""unica,ioono ...... ""'. 

3. 111< .....- of claim I . " '1IoorciD Ibc imap: """"'" 
~i<Ico .. the __ """,i"",1 """ .... """""" f." ..... ..,.,,· 
~-

di.playi"!! ....... ~"" ID the fi.-.. """""'" OIl 
the """'" of the "" ... wrmi ... l: ODd 

updarinS .... irouoe< OIl the ""~ "'job the imaJ!e-
lpOalil\! 10 Ibr: ~ _ 

4. l bo """Iood "'claim 1 futthet- """,pn.ing "" ........ 
map or. port ... o f Ibc g .. ~ ...,. for di'l'l.oyiD@ .... 

map on ''''' 0<"""'" or tlIo .... ~ ''''''' .... . 
§ . n.. ""'_ 01 <Ioim 4 f ......... """,poi.mll' 
displa)'i!\l! WI m on Ill< ""'" asoociatcd .. ilh ... olojD<I 

ill ,he port;"" or ,lie I!<'>I!r.'phic ""'" O<n-e«<l by .... 
""'p: 

n-c<-iv~ 0 -.. o<k<1ion or the m: ODd 
~'iry"" tlIo....-l 10;; ..... -.:I "" tI." ...... ..,ko<. 

000 . 
6. lbo .....- of claim 4. " .b<rftrr Ibc r .... or ooa-' 

Io;;.ion i, idrntillo<l by •• _ kk<t ... of Ih< Io<rioro on 
..... ""'P """II .... input <b'Ice, 

1. Th< ~ o f cI.im I . "btmn the r"" _ is 
idrntifl,'<l by a op«ific _ ... .......,., b)',1Ie """'''';''11 the 
inpro. do,'Ice. 

S. lbo""'- of d.im I ... .....,.,,\1>: ",,,,,,,,"" 0(1bc 

~ ""m .. ~ to t"" f .... .,.. """'"'" Io;;ation r;<ldI. 

poi"'" 
Klrnlify"" 0 IItI<'d kgmrnl iD<1oodi~ II>< firS! or ooa-' 

Io;; .. ion: 

idenlij}'",,' pooiIion or> lIN:"""" ocgmen' ~ 
'" ,he fir>l or ooa-' 1o;;00ioa: """ 

~Iify""" ioIat<....,.,ioood ,.·itb ",id pooitiooI. 
~. Th< ~ oIclaim S. "'brn;iro tile ima~"mulot ... 

";",.. 0( ~ '"' or>< , >;to, 0( .... """" "'W"'''' """ .he 
rrroetbod fwtbor _i ... ".ri."'im¥ • ....-I imaF~' 
"" • v ..... · of ot;«-t. on on 0pJI00i0c ,>;to, or rbo .""'" 
_'" 'n ... _ '" a .... " ~ ... 

IG. '['he .....- of claim I fwtbot """poisi"" 
r=ivi"<lo .-- ""lot,"," of 0 p:><tim of ,he i ....... : ODd 
d;,pla)"illi ... 01 ........ """,. of .... ..,Je.<t<d port ... . 
I I , lbo rrroetbod o r claim I fwtbot """",ri,i"ll: 
di..,la)"illi ... indirirr that inf.,.....ion is .. ·,il,.,,,, about 

... object • the i""'l!~: and 
rrtri'""ing ._ion obooJt .... object in ..... .,..- to • 

Ilk' """"'" .. disrl.y ,lie i~_i<>n un ,lie """"'"' 0( 
Ibc u.....- l<m!illOl . 

Il. 1'he -ood or tbim I r..rtIr<r """p,;,i",, 
<Ii.pL);"!! • _-ip,;"" but"", '"' .... """-"t'n of ''''' -.. 

.... ni..:l: -' 
"'';''''~ ''''' ......... _ia1<d .. ' • • !he _-. 

from the i_ """"" """' ........ "'" of'he .... 'ipion 
bu' .... "" ............ "'Put _ '0I."e. 

U . 111< mttllDd of cl3im I! ... b<rcin !he .... ·ipiorr 
Irunoa inil;." .... dim:1ioo of IDOIiooo . ·ithiD a di.plo)"" ..... , 
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I ~ . n.. _hod of clailll 12. " ............... ""'iga'ioo ""'- ""'''''OS <1;_ of mo'"", ....... ,.-' '" .... 
<lli~...! imall'" 

IS. n.. _hod of c"", I ~ ... ·btmm ,he diN<1ioo or 
_ iDcI.- '"'" or~ kn or rip.. ",,",ins kft or , 
ri¥b<. """ """,."" • dim:,;"" OfIp.>Sitc o f • di>playm 
dim:tiooo. 

16. n.. _hod of < .... I furlhe, comprio ... 
"splo)-';"g • ""r of. port;"" of tho ~;e ""'" 
idenbfi'ing ,be f .... k.:ooioo .... iII> an idft!bfiot on ,he map, '0 
~ 

... ~~ ''''' Kk-o,'f..., "" Iho "'." fmoo .... f ..... Ioca,;"" 
'" the ."",",d 10<00 .... 

17. n.c m<lhod of d.iR> 1. " t.CrriD the phnli'y Dr 
~ ~ ",""""''''Iy _, ,i"".-. of .... ob;io<1. ,..i,hio " .... ~." ... 

" . "The """""" or <Ioim I. ,. ..... ..,;" the image 00""'" ;. 
a D image "" .. _ . 

I' . In • ')~1Cm iD<tud~ ao im>@< -..:.: XId • """ 
........... ha\" "lI a K""'" 1U>d an ;"1'"' "'",'ioot • • m<Ihod b >0 

......... ,,;. .. 1 """'gaboo of. ~...,. from Iho 

................... t"" m<tbod compri'i"I!: 
~. p'u",'ity ofi_ f,,,,,, Ihe'" """"". the 
~ "-1"'-....... ;.",.~. "'ilhi~ I'" _f!h;e """" , 

_ifl'i"I!' <"m:tIt _ in , ... ~ .n:a, 
""';""i", from the i_ ooutC< an i"""", romspond;"'" 

'" the <WT<nI 10<00;"", 

18 
n . 11>< .y>O<m of <bim 10 f_ ''''mprh"" ......... b 

mn."~ • ....., of ~ fIO";"'" of tb< ~>: .... lOr 
di>pIo)-'ing the _ GO ,II. """""" of .... ...,. .. ""' ..... . 

U . 1'he 'Y ..... of d,,;m 1J funher """'pri'''': 
me"", b d;.plo)-i"i an iro.o "" .... map .""""iaIOO ,..i1!t 

'" obj«t in the ponion of .... P"!!"'rhic aroo _....00 

~~-""'.t» fOr n;«i,;"g • u .... sdtcieo of I"" ;ro.,: ..... 
""'art< b idrtItiJ'ri"i the _ Iocotioo '-<d "" .... 

t>K, ",kcI;"". 

15. 1'he ')'SOnB or claim lJ. .. btmm Iho lim or """""" 
Io<ooion i. ido:nIiIiod br • 110ft" ><i«1;"" of . portioa of.be: 
~, 

1'. 1'he .>s ....... or <bim !(I ... hen ... the fust Joo<o<io>o i. 
idrotiflOd br • '!"'<if'" oddn. ........... by Iho ...... US"" ... 
input ",-,,-;.:., . 

17. ,be .y>O<m 01 cla,m ZI ............ the ",..... I", 
t<tJi<o..~ Iho ~ ""m."<pond"" 10 .... r,,., or _ 
Io<ooion~: 

meart< for _i~ing. SI,,'" ><tUDftII includ"" Iho Ilrs' 
or ..",.,,00 ~ 

me"", fo< idrtItif) .... ~ • poo~ion "" the ,Wet ~ 

c<"",>f>ODd"" to Iho r"" or """""" loc,"ioa.; ..... 
""'.t» ro. ...... ifi'inl\ an '-" __ ia"" ,,'jlb ""'" 

posilion. 
lao Tho ')'SOnB of claim 17 ... bc:mn "'" image .. Ill .... 

~ ',""' of ~ "'" .- ,ido: of .... ""'" "'1!f1><n' ..:I , ... 
»SI<m funb<r COO1j>ri..,. """"" fur lflrl""if>!l- • _ 
'-" dct>i<ti", . ,-;.,... of obj«1s ___ i'c . i<I<of,he ~ • ~ or the < ...... "" 10<00;"" in the SOJ

(!AI'Ili< '"'" ODd ,. .....,.,. "''I!J1'«Il in....,.,...., '" • '*' ~I 
~i", from the i_ """"" an i.,.. oomspon<liltl 

'" .... rn.~oo 10<00""'- .. he.,in ndt f'<ttieoI'oo i""'ll" 
if. rompooil~ i_ <re>IOO 1»' PfOC1<$$i .... plurality 
of imog<: fr __ iR>d from .. ~ "-""<IliDf 
"",ic<, moving Iht<>uP ..... g«>gt>(III;e ...... 

N. " ~ .. """ for maIII~ ,i .... 1 u.-ipIiom of. I!ft>"" 
gr.>phi<...,. fron ' a 110ft" """'i ... I ...... . y ...... rompri,i",: 

...... for occessil!l_ image """"" ....,.·idin@.pl .... ,ily 
ofimaw:< <lcpi<I~ ,;.:.,." or obj«1s in .... !<"V-phi< 

" 

ZlI. 1'he ') __ of cllint 10 f.m.er COtIl(lri.~ ........ b 
proooo.i",. pItonIity of i""'l'" "-<0 acquired fmlll tbe 
inIOi<: ,,"""'-'i,.. ""'ice roo-iflll """'-'iI> Iho II~ -. 

JG. 1'he 'I""'" o r d.im 20 funher rompri.iot!: 
mrano b n;«i, .... ~. u"" ,., ........ Dr. ponion of .... 

.... go-:.-I 
• di.play <I;>pIo)-'iDs an .1 ...... ,.;"...- of "'" ><i«100 

-"" __ Iho , ......... ~ ........ "'iall)· ..... -.oon. of Iho .. J I. 1'he 'Y ..... o f d,,;m 1G funher """'pri'''': 
oIIjoot> in Iho ~ an ... ,,""""" .... U:na@' .. ..., 
~ ,..ilb ...... rn.m.. """,iN<! br'" ima¥< 
_"! "'-vi«: -""'ll1lon! • ''''j«1ooy; 

.-. b" "wi,';"'" • Iioo>t ...... input opo<ifii"l\ a r .... 
b;,,""" ii, ,10" """-'I!I"~ "","' 

__ fOr mrie>'illl! r""" , ... imol!< ~. ftnt ilJlOiC 
-.ciolOO " 'ilb , ... f .... Iocat;"": 

., 

"",.t» k>r indi<:oc;"'" tt..l in~;"" is ... '. i lablc ....... ao 
obj"'t in "'" ;"'"i<" 

11K""" for ~i"l! infOOll/l'ioo aboul "'" <>t;oa in 
~ "'"...". "'l""" '" dioJ>loy Iho inf~ 011 
Iho """"'" of"'" ...... 1.:rmj .. l . 

n . 1'he 'I""'" o r claim 20 funher rompri.iot!: 
.... ,ipt;"" bta .... ""';eating ....... ,ip'ioo """"ion. 
n . "Tho »'"", of doim J1. "......u. tbe "",'igat;"""""" 

"",icat'" tl>< _;po"", di"",,,,,, .. iohia. dj ' pla)-.d ....... 
__ b "",eiv~ • ..",.,,00 u ........... sp«:if)'i", • 

_ipllon diN<1;"" .. loti,,, 10 the fino Io<ooion in "'" 
~;<an:a, .. :14.11>0 "" ..... of .... m n . .. b.m.. die "" 'ill"'iooo"""" 

""';eat, ........... ""tim dj"",;.,., "'i1b ""'f"'<1"''' dis-__ bdctrnoilLiJll! • ..",."oo """"iooo based 011 ,he""" 
..,mf.oo """';11"'''' dirnt-lion, and 

__ K.- "'",,,i~ fioo> "'" i""'l<' __ • ..",.,,00 
image • .,0<;'1ed ,. ... the "",--ond k.:ooioo 

21. "The »~""m of claim 10. ",hen<in "'" ~ """"" 
....... .. • ",n",Ie , • .-I ;,."'00 ............ b """,iv~ • 

r<qI><$I r", an in",!!" ~,"g '" the liNt '" ..",.,,00 
Io<ooiooo. ODd """"'" ro. """,""ini"i the t<tJi<o.·oo .... go 10 
Ill< ..... """,i"",-

11. n.. ')~1Cm or <Iaim 10. ~'hcrcio Iho iaoogc """"'" 
....... Iho ,,«r _DOl""" ,be 'I"""" funhc, com-
.,;-

• ~. ",,"--en b w",b)ing the "- of Iho r ..... 
_""" .nd 

""""'" k>r .pd.,,,,, Il1o< imoll" 00 tb< "'''''''' 
.... F ~"I! 10 tb< ... ".,..._. 

pia)...! ilI\O!!c . 
]S. Th" ' r""" of cbim 14. ,. ......... !he ..... 'ipIion 

din><:1lon indud". """ of I"'oni", loft or right. """'in!! kft 
" or righl. and , ...... u.. din.'CIiooo "I'I"'Si'" of . dio:pb)-.d 

dir<ction . 

• 

J6. '['he 'Y ..... of claim 10 funher """,pri'inl!: 
""' ... IOrdil(ll»;"g . ",",p of. pOrtiort of'be g~ic _. 
me ... for idtutif)·;"'" ,II. tinllo<ooioo 011 !he IDOl' ood 
"",.t» for idoaIif);"g III<: ..",.,,00 l<><ation 00 .... _ 

... "'" "" , ............ ,,"«00 ... "Option di"",ioo. 
37. 1'he »' ...... of claim 1G ... 'I><rcin ,be purality of 

"'- .r< ... _;"11y fmn .. l , ';':"", of Iho objro. ,,'''''in 
OJ "'" _pboc ....... 

n . In. "l""'" iDcIudi"l! "" ~ d>Iob""" ...... -. 
>rnoin:ll 113>;"g"""""" """ ......... ""'·icc. " IDCtbo;>d tOr 

Page 29 of 34 



US 7.239.760 B2 
19 

~ ";""1 ...... i(!Oliooa. of. ~..,. from tho 
......-....w....I. 11>0 m<dood """pri,~, 
~. IY>I ...... i ...... >pOCiry~. liNt location in tho 
~k.",", 

..,.,...,i", from tl>< ~ <btoba", ......... of ~ , 
r;".,.. ass<><iaud .. ·.b the f .... t _ .... the ~ 

~ """'" • plu<3Hty of iIJlO!!" fl3lllCO d<t>k1u. 
''''''~of objocu ...... g«>w"plbc area. the.' .... ', 0<';"1 
"-t;'lly ~I<> .. ;.,.., 01 the obje<1 ....... l!<"S"'phi< 
""'" .. ""m n til< i_ f"""", __ ;m:! by .... to 
~ ... =nIi"l ,,",'i<c _.·i lll! ....... troje<1ory, 

~",,' fon:l ~oItl>< r .... t Io<atioo based OIl the: 
f .... lIC'tofi~f ....... , 

10 
.....,.,;.in~ • _ "_ inpuo .,..,.,ifyi"l • ""';pboo 

rur«";"'" rclIti.~ '" tbe r ... locatioo in the ~ 
~. 

dclcmJini", • _ Ioc",ioo _ aD t"" I»Cr opc<:ifood 
.... ~ioa d ........ ioo., 

",';""inS (""" tbo imog~ """,look. _ IIC't of inrI>t!<' 
r"""", ..,., .. od "'ilb til<"""""" Io<.ioo, ...... 

I!" ... """i.., • _ in"'I!" of .... _ ""'. ,;"", _ 
ontbo_ ... of~'-. 

• • • • • 
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UNITED STATES PATEI\rr AND TRADEMARK OFFICE 

CERTIFI CATE OF CORRECTION 

PATENT NO. . 7,139.760 8 2 P3~ I or 4 
APPLlCATlo.N NO.. , 111130004 
DATED ,July J . 2007 
INVENTo.R(SI : Enrico 0; Bernardo 

~ ;. certified thai "to< appeat$ in the at.ov.identified pat ... and thal taid lenin Pal ... ;. 
hereby corrected as ohaom below: 

o. n Ihf' T ille Pagf. l1fm 
(76) InverJlQrS. lines 1·2 

(76) Inventors. lines 3-4 

Tille Da H , il t m ( ~7) 

ABSTRACT. line I 

(57) ABSTRACT, line 2 

In Ihf Dr awing. 
Fig. 16. Sheet 160f l8 

In Ihf SPfcilication 
Column 3. line SO 

Delt'le "783 N. Craig Ave., Pllsadem. (CAl (US) 
9] 104" . 
lrosen ·00835 E. Meda Avenue, Glendora, CA (US) 
91141-

Dekle " 1133 Pine St. # 109. South Pasadena, CA 
(US) 91030'" 
lrosen · ·273 Wa,'erly Drive. P3Slden:l, CA (US) 
9] 105-

Afio:r "method". 
Inscn __ for_ 

Dekle "provide", 
lrosen --provides--

Dekle Dr:l\\~ng SheI.'I 16 of 18 and sobslilUte 
lherefore the Drawing Sheet. consist in!:: of Fig. 16, 
as sho"'n on the attached page 

Dekle ".,n·'. 
II'I$WC _...:.n __ 

Column 4. line 66 Delete "A from", 
II'I$WC --From--

Column 15, line 2 After ·'street·'. 
lrosen -'.--

In Ihf Claims 
COlumn 16, line 10. Claim 2 Aller "wherein-, 

II'I$WC __ the __ 

Column 16, line 36, Claim 7 Delete "Ihe user~. 
lrosen .--3 user-
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UNITED STATES PATEI\rr AND TRADEMARK OFFICE 

CERTIFI CATE OF CORRECTION 

PATENT NO. • 7,139.760 82 
APPLICATION NO." , 111130004 
DATED ,July J" 2007 
lNVENTo.R(S) : Enrico 0; Bernardo 

POgo" 2 or 4 

~ ;. certified thai "to< appeat$ in the at.ov.identified pat ... and thal taid lenin Pal ... ;. 
hereby corfected as ohaom below: 

Coluttu1 16, lirt~ 46. Claittt 9 AIl~ ""i rtl:tl:~'"" 

Insen ·...:JSSOCia1ed wi1h said posi!ion·· 

Column 16, line 48, Claim 9 Delete ""3 second image'", 
Insen ·...:In image-· 

Column 16. line 52. Claim 10 Delete "the image". 
Insen ··the fil"Sl or seeond image-

Colunm 16, line 56, Claim I I Delete "the image"", 
lnsen ··(he fil"Sl or second image-

Column 16. line 65. Cbim 12 Delete "user"' 

Column 17, lines 2·3" Claim 14 Delete "10 Ihe dispbyed image"", 
Insen " (0 a dispbyed image·· 

CululIUI 18, lill~ 3" Cbittt 23 Do:k:I~ " " th~ scr"",,"" 
Insen • ...:J screen..· 

Column 18, line IS, Claim 26 Delete ""1he user~" 
Insen • ...:J user-

Column 18, line 26. Clail1128 

Column IS, linl.':S 28-29, 
Cbim 28 

Column 18. lines J6..37. 
Claim 30 

Colunm IS, line 42, Claim J I 

Column 18, line 45, Cbim 31 

ARer "image'"" 
Insen ·...:Jssocialed wilh said posi!ion·· 

Delete "retrieving a ~nd image"", 
lnsen ··retrieving an im:Jge-

Delete "1he image". 
lnscn __ the fil"Sl or KCond image-

Delete "the image", 
lnsen --Ihe fil"Sl or second image-

Delete "'1he screen'". 
lnsen -...:J SCreen.-
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UNITED STATES PATEl'ff AND TRADEM AR K OFFICE 

CERT IFICATE OF CORRECTION 

PATENT NO. : 7.23~.760 8 2 
APPLICATION NO, : lIIIJOOO.t 
DATED : July 3. 2007 
INVE"''TOR(S) : Enrico DI Btnwck> 

It;. C*'IiIied 1hIII., ........ in 1M lib •• id .... iMe! pol"" and rha! ~ Lect • • PIit..,.;. 
t.rat., CIIf'eclad _ """"" below" 

Cululllli 18, liues 5 1·52, D.!kt .. - 10 II~ d5pbyed irrlllg"-, 
Claim J.:I lnsen -10 a displayed irtl.lge-.-

Column I s.. lint 62. Cbim J6 ~lfte '"user-selecled 11:lvig:JIKla direction", 
Insen -oSl'f-specirted 11:l"ig;ltion direct ion-

Signed and Sealed this 

Founh Day of August, 2009 

JOltS !lOU 
Nr'-lI~.f.U ___ ._f,""""OIi« 
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