


Espacenet - Description Page 6 of 49 

t~xE~n1p!t~ thf~ E:':~/t~~()20~J ust~s EJO nrn-,rnicron tt~~cl1noio~1~/ opt:~rat!ng at 33.2 !\l11~1z. 'rht~ 
E:yt~C)21D {~1rchitt:~cturE.~ t1as tvvo f!o{~1linQ point. f1,/per,.thr6t:~d ~)2,-l::it F<!~)c:: c:F::LJs (!V1!F'~332({!1 
~14-~<(R.J cort~s), 1~!vE) \/ision c:o!T!putinfJ E:nfJ!nt:1s (\l(::E:.), thrt~t:: \/t::ctor rv1icrocodt~ 
i=:-:rocf~ssors (\/!V1 F~G~J): l)t~~nE~!! (3.:i"bit l\/1ob!!t~ C)[)f~ c:ontroik:~rl ·12B'"l:1it intt~rna! Sonics 
interconnt~ct, dur:1! ··1 {3nbit \/idf:;o Input and ·1 e----b!t \/ideo output controi!f:;rs; ·1 f:.) ch.annt~!s 
[)fv1l\ and st~\it::ra! pt~ripht::ra!s. ~Tht:: rv1!F1S:34-t<: C~F~LJ n1an{:1~1t::s tht:: fi\it~ \/C~E:s, tr--irE)t:1 

\/!\/lF::TM flnd th£~ [JfV'li\.: tht~ st~cond f\/l!F-:53.4~< c.:.F)LJ and tht~ rnuiti'"ci41E~nnt~I [)i\/11~ E~s vvt~i! as 
t1·1e other pt:;r!phera!s. ·l~he five \/(:::E:s, t1·1ret~ \/!\llF)iJD anci the i\l1n:)~)34~< c:F1lJ c.an perforn1 
intt::nsi\...-t:: \lis!on con1put.at!ons rt~qu!rt~c] b'i n1u!t.!~~function bund!t:1 {:1pp!ications. !n anott1~2r 
6xail1p!61 tflt~ E:ye()3Qf;; \Vhic.fl is a third tient:~n:~tion procet:;t:;or E:lnd !S six tirn6s n1ort:~ 
povvt:;rtu! that U-1e E.ye()2Q~}; rT1ay· be ust~d in the ciisc!osed en1bodirnents. 

[00-42] V\:t1i!t:~ F·1c;. ·1 depicts tv•lO separatE.~ proct:!ssin9 de\ticet:; included in proc6ss!n~1 
unit ··i 4i 0, rnore or fe-...1\ler proct~ssin~1 dt:;v!ces rT1ay· tJe ust~d. For exan1p!e, in sorT1e 
t~~rnl:1odirnt:~nts: fl sin9lt~~ prt:1ct~ssin9 cit~\lict:~ rna':l bt:~ ust~d to i":1CCCH1'1piish ti41t~ tasks of 
~3pp!icabon procet:;t:;or ·1 BO a11d irn~3tlt~ proct:~ssor ·1 t~O. In othE.~r E.~111boci1n1t~nts tht:~SB 
tr:1si\s n·1ay be pt:;rtorrned b~/ i-r;or't~ t1·1an tvvo processin~1 devict~s. 

[00-43] F)roct:!ssin9 unit ·1·10 rna'/ coil1pris6 various typt~s of ciBvic6s. F·or t:~xar11p!£~: 
process!n(~ unit 41·10 n1ay inc!udt:1 various dt:1vict::s

1 
such as a c::ontro!!t~r, .an H1'l;:1gt:1 

prt:~proct~~ssor: fl ct~ntra! proct~ssin~1 unit (C~F~lJ)l support circuits: di9it~ll si~1nfli 
procet:;t:;ors, !nte9rat6d c.!rcuitt:;I rn6rnory: or ;:_~n'/ otht:~r typ6s 01t devicBs 1tor irnat;1t:! 
prQct::ssin&1 anc) ana!vs:~1. --r1·1t:: irnaQt~ prt::pn)ct~ssor n1ay inc!udt:1 a vidt~o proc~2ssor for 
capturinQ\ d1qitiz!n~1 ilnci proct~~ss!nq u·1t~ in1ilGt~rv frorn tht:~ irna9t~ st~nsors. ,r1·1t~ C~F~lJ f1'1~l~/ 
con1prise any nurnber of n1icrocontroi!ers or i-r;icroprocessors. ·rhe support circuits n1ay 
bE) any nun1bE)r of circuits ~it::nt~ra!I:/ \J\lt~!! kno\fvn !n tt,;e art: !nc!udin&1 cact--;E), po\t-i/t~r 
supply, clock and input."output circuits. 'rht~ r1'1t~n1ory r1'1~l~/ stort~ scrftVli:1rt~ ti41a( \'\lhf.~n 
executed by the processor, controls u·1e opt:;rat!on of the systt~rn. ·l~he rnerT1or~/ i-r;ay 
!nciudt~ databast::s and !rT1a~lE) proct~ssinfJ soft\:Vart~. ·rr--iE) rnt:::-r;ory· rna'l cornpr!st~ an'l 
nurnb£~r of r;:_~ndorn acct:!SS r11t~n1oriet:;I r6ad only rn6rnories1 fiat:;h r11en1oriBt:;) d!sk cirivt:!S; 
optical stCH"{:1!Jt:;; tape stora~ie, rt~rnovab!e stort:1Qe anci 0U·1er types of storr:1~1e. in one 
instanct~, tt--;E) rnt:::-r;ory· rna'l be st:1paratE) lron1 tt1~2 proct::ssin~1 unit ··1·10. !n anotht~r 
instanct:! tt&1£~ rnt:~il1ory· rnay t:e intt~t1rat£~d into tflt~ proct:~ssint1 unit ·1·10. 

[00.:1-4] E:ach r1'1t~n1or\/ ·1.40) ··i 50 ~T1a·y includt~ softvv~lrt~~ instructions ti41E~t Viht~n t~~x.t:~cutt~d b~/ 
a processor (6.t]., appiic;:_~tion proct:!ssor ·i 80 anci/or irna9e procBssor ·190)1 rT1E:l1:l control 
operation of various aspt:;cts of systen1 ·100. ~ri·1est:; nit~rnor·y units rnay· inc!uch~ \tarious 
datab~lst~~s flnd ir1'1~lQf.~ proct~ssin~1 softvvart~. ·rht:~ rnt:~~T1ory units ~T1a·y includt~ r1lndon1 
~3c.ct:~ss rn6rnory: rt:!t:~d on!'/ n1t:!rnory, flash n1t~rnoryl dis~\ dri\tE.~s: optical stora9t:~1 tap6 
storafJt~l rerT10\iat)lt~ stora~1t:1 and/or any othE)r typt::s 01~ stora&it::. !n so:-r;e erT1boc]!r1'1t~nts, 
~Tlf.~1-r1or:/ units ·1-40, ·150 rnay l:1t~ st~paratf.~ frorn tht~ E~pplication proct:~ssor ·1 ao and/or 
in1at1e proct:;ssor 4i $:)0. In other erT1bod!n·1ents, tht:;se rnerT1or~/ units rT1a~/ be intt~{Jrated 
into appiic::at!on proct~ssor ·1 BO and/or irnaQt~ procE)ssor ·1 ~)0. 

[OtJ45J F1os!bon t:;t:!nsor ·1 ~10 n1;:_~y inc.!udE.~ any typ£~ of dt:~\/ict~ suital::k:! for dt~tern1inint1 a 
location associatE)d \t-i/ith at 1~2ast ont:: cornpont::nt of S'ystE)!Tl ··100. !n son1t:: t::rnbod!:-r;ents, 
position sensor ·i 30 r11ay include a C3F'E1 r6C-£~ivt:!r. ~3uch rect:!h/Brs c.an dt:!tt:!rrnint~ a ut:;t:!r 
position r:1nd velocity by processin{J sit1r1a!s broEH.icasted b~/ Q!OtJa! positionin~1 systen1 
Sfltt~i!itt~s-fJosition inton-r1ation 1~ron1 position st~nsor ··130 r1'1E~~/ bt~ r1'1~ldf.~ avE~i!abif.~ to 
application proct~ssor ·1 BO and/or in1fl~1t~ proct~~ssor ··1 t10. 
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[0057] !tit:; to bB undt:~rstood tf1E:lt tht:~ disc!osE.~d en1bodin1ents ;:_~r6 not !iil1itBd to \/£~hic!Bt:; 

and could t)fJ {:1pp!it::d in otht~r contt::xts. !tis a!so to tH:1 undt:1rstood tJ1at d!sc!ost:1d 
t~~rnl:1odirnt:~nts art~ not !in1itt~d to ~l particu!~lr t:/Pt~ of Vf~hic!f.~ .200 flnd rnay l:1t~ app!icab!t~~ 
to r:1!! types of \lehic!t:;s inc!udin~1 .autcHTlobi!es1 truci\s; tr.adt~rs; rT1otorcyc!t~s; bicycies, 
st:1!f~b;:1!{:1ncin&1 transport dt::v!c::~2s {:1nd ott--1t:1r typt::s of \/~2r--1!c!t~s 

[005£3] --ri·1e first irna{Je capture de\/iC:f:; ··122 rT1ay· inciudt~ an,y su!t(:1b!e ty·pf:; 01-= in1a{Je 
c;:1pturt:1 dfJ\l!CE). h-r1a&1t:: c;:1pturl:1 dfJ\.•··icE) ··122 rT1a)l !nc!udt:: an optic;:1! ax.is. in ont:: instanct~1 
the irn~3t;1t~ CE¾pturt:~ dB\lice ··! .22 rnt:~'/ !nc!udt:! ;:_~n ..L\ptina !\/19\/02.4 V\/\/(3/--\. s6nsor vvith E¾ 
t1!obr:1I shutter. !n otht~r t~rnbodirr;ents, irn.aQe capturt:1 devict~ ··122 ~Tlr:1y pro\.lide r:1 
rl:1soiut!on ol ·12eoxfJt)O p!xt::!s and niay !nc!udt:1 a ro!!in&1 shutt~2r. ! r1'1a~1t:1 capturt~ dt::vic::~2 
·122 rn~3'/ inc!udB \larious opt!CE¾! eien1t:!nts. In sorn6 6rnbodi1T1Bnts one or n1or6 !E.~nst:!S 
niay be included, for ex.an1p!t~ to provide a desirt:;ci 1·\1ca! ienQU·i (":1nd field of vie\A/ for U1t:; 
irnaQt~ Ci:1pturt:~ dt~\lk::t~~. !n scnTH:~ t~i-r1boci!rnt~nts, !1-r1a~1t:~ capturt~ dt~vict~ ·122 rnflY bt:~ 
~3ssoci;:_~tt~d vv!t!·1 at) rnrn !ens or ~3 ·i.2 rnrn !t:~ns. in son1t:! t:!rnbodirnt:~nts1 irnatie captur6 
cie\lict:; ··122 fTla~/ be confi{Jured to capture irr;a!Jt~s havin~1 .a desired fit:;!d•~of~\lievv (F:()\/) 
2021 as !!iustratt~d in F·1c;. 2[). F·or t~X~ln1p!t~\ !!T1a~1t~~ capturt~ dt~vict:~ ·122 r1'1~l~/ bt~~ 
confi~1ured to hE¾ve a rt:!QU!~3r F'()\/l such E¾S vvithin a ran~1£~ of 4-0 dB9r6t:~s to 5t) d£~9ret:~s1 

inc!udin~1 a 4-f3 dt:1&1rt::t:1 F~C)\/: 50 dt:1fJrt~~1 F"C)\/: 52 d~1Qrt~t:: F"C)\/1 or Qrt~att::r. l\!ternativt:11:/1 
irnaQt~ capturt:~ dt~vict~~ ··i .22 !T1a·y bt~ configurt~d to hflVt:~ a narTO\/./ F'C)\/ in tht~ r1lnQt~ of .23 
to -40 d6t;irt~es, such {~1s a 2B dt:~t;irt~6 F()\/ or ()t) dE.~9ret:~ F"()\/. !n addition nT1a~1t:~ c~3p1urt~ 
dt~\. ... ic~1 ··122 rT1a:/ bt~ confifJurt::c] to havt:1 a vvid~1 F"C)\l in th~1 ran&it:: 01~ ·100 to ·1 eo c]~2~1rt::es. 
In sornt:~ t:~!T1bod!i-r1t~nts\ irna~1t~~ Cflpturt~ dt~vict:~ ··122 r1'1a~/ !nciudt:~ a \~v!dt~ fln9!t~~ bui-r1pt~r 
canit~ra or one \:·vith up to a ·1 ao de~1rt:;e F:C)\/. 

[005t1J 'rht~~ first i!T1a~1t~~ Cflpturt~ dt~vict:~ ·122 r1'1~l~/ acqu!rt~ ~l p!ura!!ty 01~ first in1flQt~s rt~lativt:~ 
to E:1 scene associ.att:;ci vvith the vehicle 200. E.ach of the plurality· of first !rT1a~1es n1.ay be 
{:1cqu!n2d as a s~2r!~1s of in1arJ~2 scan !int~s, vvh!ct,; niay b~1 capturt~d us!n~1 a roHin(~ st,1t.rttt::r. 
E:ach scan !int:! rT1a:l inciud6 ~3 plurality of pix£~!s .. 

[DOf)O] ~rht:: first iiT!a&it:: capture dt~vic~1 ··122 rT1a:/ havt:: a scan ratt:: assoc::iatt~c] \:Vit!·i 
~3c.quisition of E.~ach of tt&1£~ first sBri6s 01{ in1;:_~t1B sc.an !inBt:; .. T'he sc;:_~n n3t6 n1ay rt:!1{t:!r to a 
rate .at V•ih!ch an in1.at1e sensor c.an acquire !n·1a~1e data associated vvith eact·1 pixel 
!nc!udt~ci in a particular scan lint~. 

[OOE.) ~1] ! rT1a~l6 capture ciev!ces ·122 ·124.; and ·t 2f5 n·1ay contr:1in any suitr:1bie type and 
nu!Tlbt~r of !1-r1a~1t:~ st~~nsors\ inc!udin~i c.:.c:c) st~nsors or c:!\/l()S st~nsors: for t:~xan1p!t~. in 
one en1bodin1entl a c:tv1C)E; irnat;it~ st~nsor rn~3y b£~ £~1-r1p!oyBd a!on9 vvitt&1 a roi!in9 shutt£~r! 
suc::h tt1at t::ach pix~1! in a ro\fv !s rt~ad ont:: at a tiiT!t:1, and scannin~1 01~ t~·1e rO\l'-/S proct::eds 
on a ro\~./·"b";f,-rovv bflSis until an t~ntirt~ ir1'1agt:~ fr1lrnt:~ has l:1t~t~n capturt~d. In sornt:~ 
en1bodin1t:!nts; U&1£~ n]vvt:; rnay bt~ captur6d SE.~qut:~nti;:_~!!y 1{rorn top to bottor11 r6!ati\.le to t1·1B 
frar1"lt~ 

[00t)2J T't16 us£~ of;:_~ ro!!in&i si·HJtt6r rna:-l rt:!su!t in pixels in diff£~rent rovvs be!n~1 t:!xpost~d 
and captured at c]Hl-~1rent tirn~1s, V\lt';ich rT1ay caust:: skt::vv and otht::r !rnaQt~ artifacts in H'1t:1 
capturt~ci irr1a~1t~~ fran1t~. C)n tht~~ otht:~r handl vvht:~n tht~ !1-r1a~1t:~ capturt~ dt~vict~ ·122 is 
confi{Jured to operate vvith a {J!obr:11 or synct·1ronous s!·iutter, r:1!! of tht~ pixels n·1ay be 
t:=xpost~d for t~·1e sarT1~2 ar1"1ount of t!rT1~2 and durin(~ a cornrnon ~2xposurt~ pt::r!od /-\s a 
rl~SLd( tht~ in1flQt~ d~lta in fl frar1'1t~ co!!t~ctt~d frorT1 a systt~n1 t~n1p!oy·in9 a ~1lol:1a! shuttt~r 
represt:;nts a sn.apshot of the t:;nt!re F:C)\/ (such as F:C)\/ 202) at a particular ti~Tle. in 
contrast: in a ro!linQ shuttt:1r application, t:=ac::h ro\·v· in a frar1"lt~ is ~2xposed and data is 
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capturt~ flt difft~rt~nt ti~T1t~s. --rhusl ~T10\linQ objf:~cts r1'1E~Y' E~ppt~~=n--· distortt~ci in an in1fl~1t~ 

ct:~pture dt:~vict:! h~3\t!n~1 ;:_~ ronin&i shuttt~}r. --rhis pht:~norn6non vviH b6 ch:~scribt:~d in 9reatt:~r 
d~:taH bt:do\fV, 

[OOE3~1] "The Sf.1COnd ir11(°:1{Jt~ CE:tpture cie\/iCf.1 ··12.4 and thf.1 thirci ifTlH~lf.1 c.apturin{J de\liC:t:; ··i 2t) 
iT!Ery t)t:1 {:1n~/ typf~ of hT!{":1&lt":: captun:1 dt~\. ... iCE). LJkt:1 H'1t:1 first !r1"1agt:1 caph.1rt~ dt::vic~2 ·12.2: t~ac!·1 

of irnaQt~ c~lpturt:~ cit~\liCf~s ··i 2.:1 E~nd ··12t1 !T1E~'-;/ !nciudt~~ an opt!c~li a.xis. !n onf~ t~~rnl:1od!!T1t~nt) 
e.ac!·1 of irn.aQe capturf.1 devict~s ·12.4 r:1r)d ··i 2t3 rT1r:1y· !r)c!udt~ r:1n /\ptina l\/1$:)\/02~:l V\/\/(;l\ 
st~nsor \t-J!th a Q!obai sr--iuttt~r i\!tt:1rnat!vt::!y, t::ac::h of irr1{:1&1t:: capture dt~\iiCE)S ··124-and ·12t) 
rnay inc!udE.~ a ro!!in9 shutter .. Likt~ irnatie ct:~ptur6 d£~vict:! ·12.2) irna9t:! CE:lptur1~ cie\liC6S 
412.4 r:1nci 412f:.) n1r:1y bf:; confi{JUrf:;d to include various !ensf:;s and optic.a! e!t~rnf.1nts. in 
sorr1~2 erT1bodin1t::nts1 !t~nst:1s associatt::d \t-J!th !rT1agt:1 capturt~ dt::vic::~2s 412.4 and ·12f3 rna'l 
providt~ F"C)\lt:; (such at:; F"C)\./s .204-;:_~nd 20f3) th;:_~t art~ tht~ san1t:! ;:_~s; or ciifft:~r1~nt than (e .. t;1 .. 

1 

n.arro\A/er U-1an); a F:()\/ (such as F:C)\/ 202) r:1ssoc!ated vvitJ1 irr1a!Jt~ cr:1pture cie\iiCf.1 4122. 
F·or t~x~:a1·1p!t~\ i~T1a~1t~~ capturt~ dt~vict:~s ·12.4 ~lnd ·12f) rn~ly ha\/t":~ F~()\/s of .:10 dt":~Qrl~t:~s: 30 
d£~9rt:!t:~sl 2t) d£~9rt:!t:~sl 23 dt:~9rt:!t:~sl 20 dt:~9rt:!6Sl or !ess. 

[00(3-4] I rnaQt~ Ci:1pturt:~ dt~\lk::t~~s ·1.2.:i and ·t2(3 ~T1ay· acqu!rt~ a plurality, of st:~cond and u~1ird 
in1E:lt1£~s rt:~!;:_~tiv6 to a scen6 ~3ssociatt:!ci \bl!th tht:~ vt:~hic!E.~ .200. E:ach of tht:~ p!ur~3!it'/ of 
st~cond anc] third irr1a~1E)S rna'l bt:1 ac::qu!red as a s~2cond and th!rc] st::rit~s of !iTla&it:: scan 
!!nt~sl \lVhicl1 rnay· bt~ captt.H"'t~d using fl ro!HnQ shuttt:~r. E:~~lch SCfln lint:~ or rov•J rna':l havt~ a 
p!ur;:_~iity 01t pixt:~!t:; .. !n1E:lt]£~ c.apturt:! d6\/!ces ·12.4. ~3nd ·12t) rn~3y t&1ave sBcond and third scan 
ratt:1s associatt::d V\l\th acquis!t!on of t~ac!·1 of !rnaQt~ sc::an !!nt~s inc!udE)d in t!·1t~ s~2cond 
and thirci st:~rit~s 

[00f)5] E:ac~·1 h-r1a&1t:: capture dt~'iict:1 ··122 l ·124.; anc] ··12t) rr1a:/ bt:: pos!tiont:1d at any su!tabh2 
position and orit:~ntation rt~!ativt~ to vt:~hicit~ 200. ·'r!·1t~ rt~!ati\lf.~ positioninQ of tht~ irnaQt~ 
capture dt~vices ·122; ·12tl, r:1nd ·12t) n1r:1y bf:; Sf:;!ected to aid in fusin~1 tO!Jt~thf.1r thf:; 
!nforn1;:1t!on acqu!n2d frorr1 u--iE) h-r1a&1t:: capture dt~\/ict:1s. F·or exan1ph2) !n sorr1~2 
en1bodin1t:!nts; a F"C)\/ (such as F"C)\/ 20-4) E:lssociatBd vvith irnat;it~ CE:lpturt:~ ciB\lice ··!.2.:i 
n1ay O\/eriap partially or fu!!y vviU·1 ::.:1 F.-C)\/ (suct·1 as F.-C)\/ 202) associated vvith in1E:1{Je 
capturt:1 d~2\l!CE) ··122 anc] a F~C)\/ (suc~·1 as F"C)\/ 20f3) associatE)d \t-i/!th in1a(~~2 capturt:: 
dE.~ViCt:! '12t3. 

[00(3t3] !rnaQt~ capturt:~ dt~vict~~s ·1.22) ··124, and ·12f3 rnay l:1t~ !ocatt~~d on vt~hic!t~ 200 at fln'-/ 
suit~1b!e re!ativf.~ t1t~i&1hts. !n one instanct~ th£~re r11ay bt~ a ht:!it;iht diff£~renct:~ bBtV•lt~en tht:~ 
in1at1e capturf:; de\1ices ·122) ··i 24, and ·12{3, vvt·1ich n·1ay provide suft!cient para!!ax 
infon-r1ation to t~nab!t~~ stt~rt~o an~li'-/S!s. F·or t~xan1p!t~\ as shovvn in F:!(? 2/.-\, tht~ t\lVO 
irna9t:! captur1~ cievic6s ··L22 anci ·12-4 are ;:_~t diffBrt~nt ht:!it;ihts. ·rht:H"'l":~ rn~3y ~3!so bt:! ;:_~ 
!at~2ra! c]!sp!act~nlt~nt diflt~rt::nc::~2 bt~t~'\:'t::t:1n !n1a(~e capturt:: dE)\t!ct~s ·12.2, ·12-4, and ·12f3: 
Qivin~1 additional pflraHa.x inton-r1ation for stt:~rt~o ~lna!ysis by proct~ssin~i unit ·1 ·1 Ol for 
exarnp!e. ·rh6 d!·fler1~nct:! in the !att:~ra! disp!ac.t:HT1Bnt rnay t:e dt:!notE.~d by dxl ~3s shovvn in 
F·1c;~;. 2c:: and 2f). !n sorr1e err1bod!n1t~nts, fort:1 or aft disp!act~rnt::nt (t::.~1., ran~it:: 
d!sp!act~!T1t~nt) ~T1ay· t~xist l:1t~t'vvt~t~H·1 !1-r1a~1t:~ capturt~ dt~vict~s ·1221 ·12.4: ~lnd ·12f). F:or 
6xar11p!61 irnatie captur6 d£~vict:! ·12.2 rnay l::B !oc~3ted 0.5 to 2 r11etert:; or rnore bt:!i·1ind 
!rr1a~1E) capturt~ dt::v!ce ·12.4 and/or !rr1a~1t:1 capturt~ dt::vic::~2 ·12f). ·--ri·1!s type of dispiac::er1'lt~nt 
r11a'/ £~nal::!t:! onB ot the irn~3t;1t~ capturt:~ dBvices to covt~r potential b!!nd spots of th£~ ot1·1Br 
in1at1e capturf:; de\1ice(s). 

[00t)7.J i rr1~lgt:~ capturt~ dt~v!ct~s ·122 n1fl:l ha\/f.~ any, suit~lb!t~ rt~so!ution capab!Hty (t~. Q.: 
nun1bf:;r 01-= pixf.1is associatf.1d vvith t!·1e in1r:1~1e sensor); and tht~ resolution of the in1at1e 
st:1nsor(s) associated \l'-/itt--i tht:: !rnaQt~ capturE) devict:: ··i .22 iT1ay b~2 h!(~ht~r, !o\fvt:1r, or tht~ 

https://worldwide.espacenet.com/publicationDetails/description?CC=EP&NR=3 l 83688A... 10/11/2021 

IPR2025-01035 
Tesla EX1002 Page 1616



,......., 
,......., 

::: 
0 

".;::::l 
0.. 
·c u er:, 

(I) 

Q
 

(1) 
(;) 

.. .:t 
,:1. 

c·•.J. E
: 

~] 
({$ 
,.. 

f.D
 

(fj 

?.i? f; 

,......., 
N

 
0 
~
 

,......., 
,......., 

----
0 ,......., 

IPR2025-01035 
Tesla EX1002 Page 1617



Espacenet - Description Page 12 of 49 

[0072] ! n anot~~1t:1r t:1rT1t)odirT1t~nt irT1a~1E) captur~2 dt~v!ct:1s ·122
1 

·124•: and ·12f) rT1;:1y· havt:1 thE) 
Sflrnf~ n1ax.!1T1urn !inf.~ scan rat£~) but irnaQt~ c~lpturt:~ dt~\liCt~~ ··i .22 !T1a·y bt~ opt:~ratt~d ~lt a 
scan n.:1te less thr:1n or equa! to !ts n1axi!T1un·1 SC(:1n n.:1te. T'ht~ sy·sten1 rn(:1y· be confi~1ured 
suc::h tl1{:1t ont~ or rr1ort~ ol irr1a~1E) captur~2 dt~v!ct:1s ·124 and ·12f) opfJr;:1tt~ ;:1t a Hnt:1 scan 
ratt~ that is t~quE~! to u·1t~ lint~ scan ratt~ of irnaQt~ c~lpturt:~ cit~\.•··icf~ ··i 22. !n othf~r instanct~sl 
u·1e sy·stf.1!Tl n1.ay bt:1 confi!Jured such u·1at tht:1 !int:; scan ratt:1 of in1at1e cr:1ptLH't:; de\1ice ·121l 
and/or irr1a~1E) captur~2 dt~v!ct:1 ·12f) n1;:1y bt:: ··1.2s, ··i .5 l ·1. ·7·5_ or .2 t!n1t::s or n1orE) than tt--iE) 
hne t:;c~~n n3te en{ in1~~t1£~ c.apturt:! d6\t!ce ·12.2. 

[007~)] in sornt:1 ~:rr1t)od:rT1t~nts\ !:Tl{:1&lt:: capture cjt~\/ict:1s ·122 ·12.4: anc] ··12t3 rT1a:/ bt~ 
at:;'/rl1r1'1t~tric .. T·h~3t is thf-..~y rn:..:P/ inc!uciB car1'1eras ha\/!nt1 dh~lt:!rf-..~nt fields o-f viBvv (F()\/) 
i:.1nci 1-=ocai ient1t1·1s. --rne fie!cis of \/if.1vv o!'-in1a{Je capture de\/iCf:!S ·122 ·t 2•4

1 
ar)d ··i 2t3 rT1ay· 

inc!udf.~ an~/ dt~sirt~d ~lrt~~a rt:~!fltivt~~ to an t~nvironrnt:~nt of \lt~hic!t~ 2001 1{or t~Xflrnp!t~. !n 
sornf-..~ 6rnbod!il1entt:;1 ont~ or !llOrt~ of !il1a9f-..~ capture dt:!vicBs ·1221 ·12.4-1 E¾nd ·12C1 n1~~y be 
confi!Jured to acquire lrT1a~1f1 data 1-=rorn an f:;nvironrT1ent in front of \/ehlc!t~ 200, behind 
Vf.~hic!t~ 20C\ to tht:~ sidt~s of \/t:~hicit~ 20C\ or cornbin~ltions thf-..~rf.~of 

[007-41 F·urtht~r, tt .. 1t:1 focal !t~nQtl·1 assoc!att::d \t-J!th ~2act .. ; irr1afJt:: capturl:1 d~2\iic~: ··122, ·1241 
and/or ·12t3 rnflY bf:~ st~~!t~ctabit~ (f.~.&1-1 b'-;/ inclusion of flppropr!att~ !t~nsf.~s f.~tc,) such that 
6ach dt:!vic.£~ acquirBt:; !r1'1E¾t1f-..~s of obJt~cts at~~ d6s!red distanct~ ranQB rB!ati\t£~ to \lt:!t·1ic!6 
200. F:or t::xarT1pi~:, !n sornt:1 ~:~-r1bodirT1t~nts !rT1age capturt~ dt::\tict~s ·122: ·121t, and ·12f) 
~T1ay acquirf.~ irT1agt:~s of c!ost:~~,up objt~cts \Alithin a 1{t~\~v n1t~tt~rs -fro1T1 tht:~ vf-..~hic!f.~. !1T1a~1f-..~ 
capturt:1 de\/ict:;s ··i 22, ·t 2•41 and ··i 2E3 i-r;ay also be confl{Jured to .acquire irr;a!Jt:;s of objects 
at rangt:1s rnore cjistant 1-:rorr; tht:: \it::~·11c!~: (t::.g., 25 rr1. ~)0 n1 ·100 rTl ··1 SO rr1, or rT1ort::). 

suci·1 that one in1a~1e capture dt:;vlce (e.Q., in1at1e capturt:; de\tice ·122) can acquire 
irT1a~1~:s of objt~cts r~:!ati\lt::!~l ch)st~ to u--it:1 v~:h!c!e ( t:1. rr l V\l!thin ·1 O rr1 or vvithin 20 rn) V\lt .. 1Ht:: 
u·1B other in1~~t1B c.apturt:! d6\/!ct~s (e .. t;1 .. 1 irnatie captur6 d£~vict:!s ·12.4 and ·1.2t:1) can acquirt:! 
in1at1es or n1ore ci!stant objectt=:. (e ~l ) ~1reater t~·1an 20 n1, 50 i-r;; ·100 rn ·1 i)O n1 etc.) frorn 
\it~t .. ;ic!t:: 200. 

[0075] i\ccordinQ to sorne ei-r1bodln·1ents, tht:; F.C)\/ of ont:; or n1ore irr;a!Jt~ capture 
dt~ViCt":~S ··122) ·12-41 and ··12t) !T1a'-;/ hflVf-..~ a \~v!dt~ flnQ!f-..~. F:or t":~xarT1p!€.~, it !T1a'-;/ bt~ 
c.·H_t,lanta9eout:; to have a F\:)\/ 01~ ·! 40 cit:!t]rE.~t~s f-..~spt:!ciaH:-l for in1~~t1£~ c.apttH"t:! d6\t!ces 
·122, ··i 24, .and ·12E3 that n1ay bt~ used to capture in·1a~1es of U-1e art~a in tJ1e vicinity of 
vt~i·1ic!f-..~ 200. F~or t~xarnpk~1 in1~lQf.~ capturt~ df-..r,/ict~ ·122 rna':l bt:~ ust~d to capturt~ irna9t~s of 
the -=-~rf-..~t:.~ to the riQf1t or !E.~1~t of Vf-..~f1ic!E.~ 200 -=-~net in such f.~n1boc.iin1ents. it rna:-l bf:~ 
dt~sirabk:: lor in1a(~~2 capturt:: d~:\/ict~ ·122 to ha\te a \.•v!d~: F~C)\./ (t::.~l-, at !t::ast ··i1tO 
dt~grt:~t~s). 

[007l:1] in sorTlt~ t~n1bodirn~:nts: a s,.yst~:rr; n1ay d~:fint~ tht~ ''\/!c!nit·'i·1

' of ti·1~2 \/~2hic!t~ 
accordin9 to prf-..~dt~finf.~d constr~lints or dynarT1ica!!y dt~tt~rn1int~d constraints. 'rht~ vicinity 
cnt the \/Bhic!t~ r11ay1 for t~xarnp!t:!; bt~ considt:!rt~~d any art:!~:1 vv!thin a Ct:!rtE¾in distanc6 01t the 
vt:1hich2 in any on~2 or rr;ort~ dir~:ctions, suc::h as ·1 n1t:1t~:r, 5 rTlt~tt~rs, ··10 rr1ett:1rs, 25 rnt::tt::rs: 
60 !T1t~tt~rs\ ··100 !T1t~tt~rs\ 2t50 !T1t~tt~rs\ 500 !T1t~tt~rs\ or ··i 000 n1t~tt~rs !n sornt~~ 
en1bodirnt:n·1ts; t1·1e area deflnt~d as U1t:; \iiclnit~/ of U1t:; \it~t·1ic!e n1ay be irre~1u!ar!y shaped; 
suet .. ; that !t ~:xtt::nds for c]i·f1\arent d!stanct::s in dff-f~:rent dirt::ctions; tht:: \lic!n!ty in tJ1t~ 
forvlard dirl~c.tion as dt~firH:~d b~l th£~ vt:~hicit~·s tr~:1\/f.~! !T1i:1:t\ 1{or t~xarnpk~J t~xtf.~nd for st~vt~ra! 
1·1undred n·1eters, V\d·1ne the vicinity in the baci"\_vvard or skie\:·vays direct!ons n1ay only 
extt:1nd1 for t::x.arr1p!~\ for st:1\t~2ra! dozt~n n1t:=tt~rs or k::ss. ·T't .. ;e dt~fin~:d \dcinity of tJ-1e 
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!ntt~ractinQ \lVith E~ drivf~r or a passt~ngf.~r of \lt~i~1!c!f~ 200 F~or t~xarnp!t~
1 

ust~r intt~~rtflCf~ ··17·0 
in E¾ \lt~hic!t:! ;:_~pp!ic.at!on n1;:_~y inc.!udt:~ a touc.f1 scrt:~Bn ~120) ~-cnobt:; 3~101 buttons ~1-4-0) and t:~ 

n1!crophon~2 :350. l\ dr!\it~r or passt:1n~lE)r of vt~t--iic::!t~ 200 rna,.y also ust:: r--1and!t:1s (t:1.fJ-: 
!ocatt~d on or nf~ar th£~ stt~t:~ring co!urnn 01~ \/f)hic!t~ 200 inc!udin~i: for f.~XE~n1p!t~\ turn si~1nfl! 
:·1andies), tJuttons (e.{l: !ocatt:;d on u·1e stt:;erint1 vvhet:1! of vt~l·1ic!t:1 200\ (°:1nd the like) to 
!nt~2ract \t-i/ith s,.ystE)rT1 ··100. !n sornt:: t::rnbod!rr1t:1nts, n1icrophont~ 350 rna'l bt:1 pos!t!ont~d 
adjact~nt to a rt~~arvit~\b./ rnirror 3·10. E.1ir1"1i!ar!y\ in sor1"1t~ t~rnbodirnt~~nts1 !rn~lQf.~ capturt~ 
df:;v!ce ·122 n1.ay bt:1 !ocr:1ted near rer:1rvie\:·V rT1irror 3··10. in son1e en1bodirnt:n·1ts; user 
intt::n\::1ct:1 ··170 ri-1ay· aiso !nc!udt~ ont:1 or rnorl:1 sp~2;:1~\E)rs ~1€30 (~2.fJ.: spt::ak~2rs of a \/t::!·1!ciE) 
~3udio systt~n1) .. F:or t:!X~3rnp!el syst6rn ··!OO rnt:~'/ pro\licie \/arious notific.E:ltions (t:~.Q-; a!6rts) 
vir:1 spe.ai"\.ers 3E30. 

[00t12] F:!c:.;~3. ()f:1<:5[) are i!!ustrabons of an t~xernp!~~ry cEu1·1t:H--·a rnount 370 confi&iureci to 
bt:; positioned bt~l·1ind a rt:;(:1rvit~\1\l rnirTor (e.{J-: rer:1rvievv· rT1irror 3··10) and r:1~1ainst a vt1hic!e 
\~vindsi~1it~!d, cons!stf.~nt \Alith disc!ost~d t~rnbodirnt:~nts. i\s sho\~vn !n F:!(3. 38\ ca~T1f.~r~l 
rnoui1t 3 7·0 rT1a:l inc!ud6 irna9t:! c-:.~pturE.~ cie\liC6S ·i 22 ·124· and ··! 2*':1 .. !n1E:lt]£~ c.apturt:! 
cie\lict:;s ··i 24 and ··12f3 n·1ay be pos!t!oned behind a ~1!r:1re shield ~1£50, V\d·1ich n1r:1y bt:; flus:·1 
a~1a!nst tht:~ vt~~hic!t:~ vv!ndshit~~!d E~nd inc!udt~ E~ cor1"1posit!on 01~ fi!r1"1 and/or ~lnti'"rf.~f!t~ct!\lt~ 
111atE.~r!~3!S. For f.~X{~1n1piel t1!ar6 shie!ci 380 rT1a:l bt:! pos!t!ont:~d such that it ~~ii9ns atiainst ~~ 
\it~t·;\c!t:: \fv!nds~·1!t~!d i·1a\linfJ a rr1atci·1!n(~ s!opt::. !n sorT1e erT1boc]!ri-1t~nts, t:1acr--1 01~ !ri-1a~1t:1 
Cilpturf.~ Cit~ViCt':~S ·122 ·12.4 l and ··] 2(3 !T1a'-;/ bt~ pos!t!ont:~d bt~hind ~1!art~ shif.~!d 3BO\ as 
dE.~pictt:!C( tor £~xan1p!B, in F"!C3. 3L). ·Th£~ ciit:;c!osE.~d en1bodirnt:HTts art:~ not hrT1ited to any 
particular confi~1urat:on of in1a(~e cap tu rt:: dE)v:ct~s ·122, ·12-:-i and ·12f3, can1t::ra rnount 
370 1 E~nci g!~lrt~~ sh!t~!ci 380 F~!C3, 3(: is ~ln i!!ustr1ltion of Cflrnt:~ra rnount 370 shovvn in F:!(? 
~1t3 frorTl a front pt~rspect!ve. 

[OOB3J 1~s vvi!! bt~ ~lpprt~ciatt:~d b~l a pt~rson si\H!t~~ci !n u~1f.~ art having tht:~ bf.~nt~fit of this 
Ci!SC!osure nun1erous varir:1tions and/or n1od!f!cations n1ay be rnade to the fort:;Qoin!J 
disclosed t~n1bodirnE)nts. F:or E):xari-1p!t:1, not a!! corT1pon~2nts art~ t~sst~ntia! for u--1E) 
op6r£rbon 01{ syst6rn ··! 00 .. F·urtherl any cornpont:!nt n1ay be !ocatBd in any appropriatt:! 

confi[Jurations \t-i/hi!t~ prov!d!nQ tt--1t:11~unctiona!ity of tht~ disc!ost::c] E)rr1bodirT1~2nts. 
T'her"t:~forB) the fort:!t]oin&i c.onfi9urabons art:~ 6xarT1p!t:~s ~:1nd; r£~9CH"'t:ik:!ss of th£~ 
confi!Jurat:ont=:. discussed i:.1bO\le, systern ·100 can provlcie a \J\/ide rr:1n~1e of functionality 
to anE~I\/Zt:~ tht~~ surroundings of Vf.~hic!t~ 200 and) in rt~sponst~ to this anfliy·sis\ nav!~1att:~ 
and/or otht:~r\vis6 control and/or oper~~tt:! \lt~h!c!e 200. Navi~1ation; c.ontro!l and/or 
operation of veh!c!t~ 200 i-r;ay include enablin~1 and/or ciisabiinQ (ciirt~ct!y or via 
intt:~nT1f.~diary contro!!f.~rs, suci~1 as tht~ contro!!t~~rs rnt~ntiont~~d abovt:~) various ff.~~lturl~~s1 

cornpon6ntsl devicBs) rnodet:;I systt~n1s, and/or subsystt:!rns associatBd vvith Vt:!i·1icl6 
200. Na\/iQation, control, and/or opt::ration ri-1ay· a!tt::rnat~2!y or add!t!ona!i'l inc!uc]~2 
!ntt~raction \lVith E~ ust~rl drivt~~rl pflSSt:~n~1t~~rl pflSSt:~rb·y, and/or otht~r vt~hic!t~ or ust~rl vvhich 
n1ay be !ocr:1ted inside or outside vehicle 200, for exan1p!e b~/ pro\iidin{J visual; audiol 
r--1.apt!c, and/or otht~r s~2nsor).: a!t~rts .and/or indications. 

[OOB-4] ..L\s disC-L!SSBd b6!ovv in 1{urth6r dE.~tai! ~~nd c.onsistt:!nt vvith various disc.!ost:!ci 
erT1bod:ri-1t~nts, systt~n1 ·100 rn.a'y providt:1 .a v.ar!t~ty of r~2aturt::s rt::!at~2d to autonorT1ous 
drivin9 anci/or dnvt~r at:;t:;ist t6c-hnoio9y. F·or exar11p!6) S'/Stt:~r11 ·100 rT1a:l anai'/Zt~ in1aQe 
data; position data (e.~1 .. ) C3F)E_; location !nforn1aUon)) n1ap dr:1tr:1) speed data; an(J/or dr:1tr:1 
frorn Sf.~nsors inc!udf.~d in \lt~i~1!c!t~~ 200. Systt~n1 ·100 rna'-/ co!!t~~ct u~1f.~ d~ltE~ tor an~li'-/Sis 
frorn\ 1\:)r t~Xflrnp!t~J 1r1"1E~~1t:~ acquis1t!on Lin it ·120. position Sf.~nsor ·1301 and otht~r st~nsors. 
F:urtht:;r; sy·stei-r; ··100 n·1ay r:1naiyze tt·1e co!iected data to cietern1ine vvht~ther or not 
vt:1hic!~2 200 st--;ouic] ta~\t:: a ct::rta!n action; anc] tht::n autori-1at!ca!!'-;/ t.ak~2 tt·;e dt~t~2rn1!ned 
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action \Aliti~1out hun1fln intf.~f\it~ntion. F:or t~Xflrnp!t~J \lVht~~n vt:~hicif.~ 200 nav!~1att~~s \~v!ti~1out 
hurn~3n !nter\lt:!ntion. systt:!rn ·100 rnay ~3Lrtor1'1atk:.;:_~i!y control tht:! bn3k!n~1l c.·H.:.ct~i£~r11tion! 
and/or stt::E)r!n(~ of vt~t--i!c::!t~ 200 (t:1.fJ-1 by st:1ndin~1 control si&1na!s to ont~ or rr1ort~ ol 
thrott!in9 S\/Stt~rn 220, braking s~/Stt~rn 230: ~lnd stt~f~ring s~/Stt~rn 240). F:urti~1t~r) s~/Stt~rn 
~100 n1r:1y ana!y·ze ti·1e co!!ected d.ata and issuf:; vvarninQs) indications 1 recon1n1endations, 
{:1!t::rts\ or instructions to a dr!\it~rl passt:=nfJt~rl ust~r, or otl1t:1r pt~rson !ns!dt:1 or outs!dt:: of 
th£~ vt:~hicit~ (or to othf~r vf~hic!t:~s) bast~d on thf~ an~li'-/S!s of tht~ co!!t~ctt~d data. 

[OOB5] F·urtht~r, consistt::nt \:Vitt'; disc::!osE)d t:1rT1boc]!rT1t~nts, tt--1t:11~unctiona!!ty prO\lidt:1d b:/ 
s:lsten1 ·100 n1ay c;:_~usE.~ \/£~hiciB 200 to ta kB diff£~rt~nt actions to navit;i;:_~tt~ \lt~hic!t:! 200 
vviU-1in .a !(:1nt~ r:1nd/or re!ativt:1 to otht~r \.let·1ic!t:;s and/or objects. F:or t:;xan·1p!e, s~/sten·1 ~100 
rr;a,.y adjust t!·1t~ pos!tionin&1 of VE)h!cie 200 rt~!at!vt~ to a !anE) \:Vit!·1in \fv~·1\ch vt~t,;ic::!t:: 200 is 
tr~3vE.~Hn9 anci/or re!ati\/t:! to objE.~cts posibonE.~d nt:!ar \/6t1ic!E.~ 200 sB!6c.t a p;:_~rticu!Eu .. !anB 
for vehicle 200 to use v\-tldt:; trave!in~1, anci tai\e .action in responst~ to an encroachin~1 
vt~i·1!c!f~: such flS ~l \lt~h!c!t~ flttt~rT1ptin~1 to rT1ovt~~ into thf~ !ant~~ \~v!t!·1!n \'\li·1ich vt~hic!t~ 200 !s 
tra\lt:!i!nt1- l-\dd!tiona!!y; S'/Stern ·100 rnay control the spt:!f~d ot ve1·1!c!f~ 200 in di1~lt:!r6nt 
scenarios, suct·1 .as V\l!·1en \/ehic!t:; 200 is i-r1akint1 a turn. ~)ysterTl ·t 00 n·1ay caust:; vt:;!·1ic!e 
200 to ~T1irT1ic tht~ E~ct!ons of E~ !t~adin9 \/f.~hic!t~ or rnonitor fl tar~it~~t vt~h!c!t~ ~lnd nE~\li~1att~ 
vBhic!t~ 200 so th~3t it pat:;t:;t:!s the taq;]t:!t \/£~hie.le .. i\dditiona! df~tai!s rt~~1ardint;1 u·1£~ \.•··arious 
t:=rnt)odirnE)nts that art:: pro\ddt::d b~l systt~n1 ·100 are pro\/idfJd bE)!O\:V. 

[OOe7] i\.s diSCUSSl~Ci abOVl~~: systf~~T1 ··100 !T1E~":/ providt~ drivf~ assist function~l!it'-/ thflt USl~S 
r:1 n·1u!ti---carr1era sy·sterrL --r1·1e rT1u!ti---.c~:.arnera sy·st-t:n-r; n1ay ust:; one or rT1ore canit~ras fr:1cin!J 
in tht:: lor\fvard dirt::ction of a \/t::!·1ic!E). !n otht~r ~2n1bod!n1t::nts1 t.~·1e i-r;u!ti----carnE)ra systt::rn 
n1flY inc!uch:~ ont~ or rT1orl~ Cflrnf~ras fflC!n~1 to tht:~ s!dt~ 01~ a '-./t:~hic!t~ or to tht~ rt~ar of tht~ 
vei·1icie. in one ei-r1bod!rT1ent, for exarnp!e 1 systt~rn ·100 i-r;ay use a tvvo---can1er.a iiTla!Jin{J 
systt::rn 1 vvht:H·'t:1 a 1~!rst carT1~2ra ;:1nd a st:1c::onc] carr1t:1ra (~2.Q.: in1arJ~2 c::apturt:: dt:1\/!Gt~s ·122 
and ·1.2.4) r11t:.~y bt~ position6d at the -front and/or tht:! sidE.~s of;:_~ \lt:!t·1!c!e (e.9.1 V6hic!£~ .200). 
--ri·1e first cr:1n1t:;ra rna,y have a fie!d of vit~vv that is !Jrt~ater th.an) iess than, or pariia!!'Y 
ovt::r!app!n(~ V\l\th, tht:: fit::!d of \/it:1\l'-/ of thE) st::cond carnt::ra. in adc]!t!on: t!·1~2 f!rst can1t::ra 
rnay b6 connectt:!ci to E¾ t!rst irnat;it~ proc-t:~ssor to pE.~n~·orrn rnonocuiar in1E¾t1£~ an;:_~iysis ot 
:rT1a~16s prov!deci i]y the firt=:.t can·1era and tht:; st~cond can1t~ra rnay· be connectt:;d to a 
Sf.~conci i~T1a~1t~~ proct~ssor to pt~rforrT1 rnonocu!flr irna9t~ E~na!~lsis of !1-r1a~1f~s providt:~d b~l 
u·1B SE.~conci c~3rn£~rE¾ .. ·rht:~ outputs (t:~.Q-; processt:~d inforn1ation) ot the firt:;t ~3nd st~cond 
irnaQt~ procE)ssors rna,.y t)e corT1bin~2d. In sornt:1 E)rT1bod!rT1t~nts\ tht:: st::cond !rnaQt~ 
proct~ssor 1-r1ay rt~ct~i\lt:~ !1-r1a~1f~s fron1 both tht~ first Cflrnf~ra and st~cond CEHTlt~ra to 
perforn·1 stt~reo an.a!ysis. !n i:.1not1·1er en1bociin1t~nt. s,yst-t:;i-r; ··i 00 rT1ay· use a u·1ree---.c~:.arnera 
!rT1a~1!n~1 systt:1~-r; vvht~rt:: t::ach of tht:: carnt:1ras has a dh~f~2rt~nt 'flt~!d of \l!E)VV. ~)uc~·1 a s~/stt~n1 
~T1ay, tht~:\~H\::rf.\ n1fl~\f~ df.~cisions bflSf~d on inforrnation dt~rivt~d -frorT1 objf~cts !ocatt:~d at 
\/aryin{J distances boU-1 forvvard and to tht~ sides of tht~ vet·1ic!t:;_ F~t~1·\~rences to 
n1onocu!ar !rT1a~1t:: ana!ys!s n1ay rt::1~t::r to !nstancE)S vvht~rt:: irnafJt~ ana!:/sis !s pt::n~orrnE)d 
based on irna9es c;:_~pturE.~d frorn ~3 sin9!t:~ point of v·!evv (t:!.9., fron1 a sint1!t~ can1t:!n3). 
~)tert:!O irna9e analysis rnay rt:!1{t:!r to !nstanc6s \l'ilhere irn~3t;1t~ E¾na!:lt:;is is pen\)rrnt:~d bE¾sed 
on tvvo or 1-r1or~2 !n1a(~es capturt~c] \:V!t!·1 ont:: or rT1ort:: \iar!at!ons of an !rnaQt~ capturE) 
p;:_~n3rn£~tt:~r. F'or £~xEu1·1piB1 c~3ptured irn~3t;1t~s suit;:_~l::!t:! tor perforn1in&1 stert:~o in1E¾t1£~ 
analysis n1ay include irr1r:1!Jt~s captured: 1-=rorn tvvo or n·1ore differt~nt positions; frcHTl 
drh~t:~rf~nt fit~~!ds of vif.~vv using dih\~~rt:~nt focal !t~n~1u·1s. iliong \~V!t!·1 par.;]i!.;]X inforrnation t:~tc, 

[008e] F:or t~xai-r;p!t:;; in one en1bociin1ent1 s,ystt~rn ·100 i-r;ay !rT1p!ei-r1ent a three can·1era 
confi~1urat!on us!n~1 !rnafJt~ c::apturt:: dt:1vict::s ·1.22~,·12t3. in such a con1~!(~uration, irnaQt~ 
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!nforn1fltion frorn r1lciar) to pt:~rton-r1 tht~~ n1onocuiar i!T1E~~1t":~ an~li':lSis. /.\s dt~scribt~d in 
conn£~ction vvitt&1 F'!(;~) .. 5/--\u[5L) beiovv1 rnonoc.u!ar irn~3&1t~ ana!yt:;is r1'1odu!e 4-02 rna'/ 
inc!udt:1 instructions for dt~tt~ctinfJ a SE)t ol ft::atun2s vv!thin u--iE) SE)t ol irT1a~1E)S\ suet .. ; as !ant~ 
n1flri\in~1s, vf:~hicit~s) pt~dt~strians) road s!~1ns: hi~1h\\:-~:1y· f~_xit rarnps: tri:rttic !!~1hts) 
1·1azr:1rdous objects, anci any· oti·1er feature associated vvith an t:1n\lironn·1ent of a vt:;!·1ic!e. 
!n sornE) t::iT1bod!rr1fJnts, an t:1n\. ... !ronrr1t~nt Qf a vt::1·1icit:1 rn.frl int·-Juc),2 1~or ~:1n·l giv,2n fr{:1rTlt~ 
tht~ ~:1rt~fl or spact:~ covt~rt~d b:l flny· ont~ or by any con1b!nfltion of tht~~ irnaQinQ dt~\liCf~s 
(U·1e F:()\/ of tht~ irnt:1QinQ cie'-iices). E3ast~ci on tJ1e r:1na!y·sis, systen1 ·100 (t:;_~1-1 v!a 
proct:1ss!n(~ unit ·1·10) n1ay c;:1ust:1 ont:: or r1'1ort:: n.a\/i~1ationa! rE)sponst:1s in \/~2h!c!t~ 200, 
suci·1 as ~3 turnl a !;:_~nB shift) a ch;:_~ntit~ in ;:_~cc6!t~n3tion, and tht~ !ikf~! ;:_~s disc.ussed b6!0\l'il 
!n connection vvith nt:1vi~1ation.ai response ~-r;odu!e 40B. FurU·1ern1ort:;, based on U-1e 
{:1na!,.ysis) sy·stt~n1 ·100 (t::.~1-, v!a proct::ssin~1 unit ··1·10) rr1ay caust:: on~2 or iT1or~2 
n;:_~\l!t;1E¾tiona! ;:_~nd/or vf~hic!B control rt:!sponsesl inc!udin9 but not nrnited to tht:! \lE¾riotH.:; 
n1anners of contro!Hn~1 \leh!c!t~ 200 and any· associ.att~ci systen1s and/or subsystf.1rr1s 
d!scusst~d al:10\lt~. !n sornt:~ f~~T1bodii-r1t~nts\ an'/ or a!! 01~ ti·1£~ rt:~sponst~s or actions 
rnention6d abovt:~ rn~3y b£~ rt:~ft:~rrBd to) for sin1p!!city! as;:_~ n~3\l!9ation;:_~! ~3c.tion or t:~ 

na\/i{Jat!ona! response. 

[0·100] !n ont:! t:!rnbodirnt:~nt1 stE.~reo irn~3t;1t~ E¾na!:lt:;is n1odu!e 4-0·4 rna'/ stort:~ int:;truct!ons 
(suet·; as cornputer vision soft~·v·art:1) V\lhict·1: \l'-/i"1E)n ext~cutt::d t)'-Y proct~ssinfJ unit ·1··10, 
pt:~rforrns stt~rt~o irna~1t~~ flna!ysis of first flnd Sf.~conci Sf~ts of !1-r1a~1f~s acquirt:~d b'/ a 
cornl::in~3tion of ir11a96 capture dt:!vic-E.~s st:~k:!ctt~d fron1 any of !r11a~1t:~ c~3pturt~ devicBs ·122) 
·1241 t:u1c] ··12t3. !n sornt:: t::rnbod!rr1ents, proc::~2ssinfJ unit ·1·10 n1ay cornt)int:: inforrr1ation 
frorn tht~ first and st~cond Sf.~ts of !r1'1~lQf.~s \:v!th additional st~nsor'-/ inton-r1ation (t~~,~1,\ 
ir11·\1rrnation fron·1 radEH') to perforn1 the stt~rt:10 in1a~1e anr:dy·sis. F.-or e.xr:1rnp!e, stt~rt:10 
irnaQt~ analysis rT1odult:: -40-4 iT1ay inc!udt~ instructions for pt:1r·fon-r1ing st~2rt::o !iT1a&it:: 
analysis bast~d on a first Sf~t 01~ in·1agt:~s acquirf.~d by !n1~lQf.~ capturl~ dt~r,/ict~ ·12.4 and a 
sf.1cond st~t of irr1r:1!Jt:;s acquirt:;d tJy !rT1a~1f1 c.apture device ·12t). /-1..s describt:1d in 
connE)c:tion \l'-litt--1 F·1c;. f) bt:1!0\t-l, stert~o irnafJt~ ana!y·sis n1oc]u!t:: 4.0,i rr1ay inciudt:: 
instructions 1\.1r d6tec.tint;1 a SE.~t cnt ft:~aturt~s vvithin U&1B first and s6cond sett:; ot irna9esl 
such as iane n·1arkinQs, vt:;!·1ic!t:1s, pt:;destrians, ro.aci s!{Jns: !·1i~1!·1\:·vay t~xit ri:.1n1ps; traffic 
i!Qhts, r--1az.ardous objt:1ctsl and tht:: !H<.~2. f3ast:1d on tht~ ana!:/sisl proct::ssin~1 unit ··1 ·1 O rr1ay 
CCHJSf.~ on6 or n1ort:~ navi~1ationai r1~sponset:; Hl vt~h!c!e 200 suc.h as a turn) a !anB shift a 

[0·10·1J !n ont:; t:;rntJodii-r;ent) \it~!ocity· and acct:1ier.ation rT1oduie -40{3 rnay· stort:; soft\A/art:; 
confiQUfl~H:i to flna!yzt~~ data rf~Cf.~ivt~~ci frorn on£~ or rnort~ corT1putinQ and 
e!t~ctron1t:;ct·1anica! dt~v!ces in veh!c!t~ 200 that art:1 confi!Jured to c.ause a chanQe in 
v-r:1loc!ty and/or ac::c::e!t::ration 01~ \/ehic!t~ 200. F·or exan1p!~2) proct~ssinfJ unit ·1 ··i O rna·'l 
t~xt~cutt~ instructions associatt:~d vvith \lt~!ocity· and ~lCCt~~!t~rfltion rnodu!t~ -40f3 to ca!cu!fltt~ 
a tar{Jt~t spet:;ci 1·\;r \let·1ic!t:; 200 bast:;d on data dt:;rived fron1 e.xecution of n1onocu!ar 
irnaQt~ analysis rT1odult:: -402 and/or st~2rt~o irnafJt:: ana!y·sis n1oc]u!t:: 4.0.t:1-. Suc::h data rT1ay 
inc!uciB1 for t~xarnp!t:!; a tarQet position! Vt:!iocity) and/or acct~i£~ration1 tht~ position ;:_~nd/or 
spt:~ed of vE.~hicie 200 r6!{:.1tive to a nt~art1y vt:~f1ic!E.~, pE.~dt:!stri~3n, or roaci objE.~ct position 
:nfQrn1ation for \.•·l::~·1:ck:: 200 P2Lat!ve to !ant:: n·1ar~\in&1s Qf tht:: road and tht~ !H<t:1. in 
add!bonl proc6ss!n~1 unit ·i ·10 r11a:l ca!cu!att~ a taq;]t:!t spt~eci 1\.1r vt~t&1!c!e 200 bas6d on 
sensor·y input (e.{J., infori-r;at!on fron1 radar) and ir)put fron1 ot!·1er sy·stt:1i-r1s 01-= \tehicie 
.2001 suci·1 as thrott!in~1 systf~rT1 .220 l:1rakinQ S'-/Stt~rn 230) and/or stf~f.~rin~i S\/Stt~rn 2-40 of 
vt~i·1!c!f~ 200. f:1ast~d on tht~ Cflicu!att~~ci tflrgt~t sp£~t~d1 proct~~ss!n~1 unit ··1·10 1-r1a:/ transr1'1it 
e!t~ctron!c si{Jnais to throtUinQ systt~rn 220) brakin{J systen1 2~)0, and/or stt~f.1rin~1 systen1 
2.t:1-0 01~ \tehic!t~ 200 to tri&1gt:1r a c~·1angt:1 in \/~2!ocit·'l and/or acct~it:1rat!on t)''l: for t:1::<arTl pie, 
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[0·1021 in onE) E)iT1bodirr1~2nt\ n{:1vi~1at!ona! n:1spons~2 iT1odu!t~ ,ios rna'l stort:: soltvvart:: 
t:~x.f~ccrtab!t:~ l:1y· proct~ssin~1 unit ·1-·i Oto dt":~tf~rrnint:~ fl df~s!rt~d navi~1ationa! rf:~sponst~ bE~st:~ci 
on dr:1ta dt~ri\ted fron·1 execution of n1onocuir:1r !n·1a~1f1 .anaiys!s rnoduie ~t02 and/or stt~rf.10 
!rr1a~lE) an;:1!ysis rnodu!t:1 ~404. Such data n1ay !nc!udt:1 position and spE)t:1d inforrnat!on 
associatf~ci \lVith nt:~art,y \/f.~hic!t~s\ pt.~df~strians\ and roaci ot;jf~cts tar~it~t position 
in1-=orrnation for vehicle 200; and thf:; iike. i\dditiona!!y·, in t=:.o~-r;e en·1t)Od!n1ents thf.1 
na\t!~1ationa! rE)sponst:1 rna'l bt:1 bast::c] (p{:1rtiai!,.y or 1~u!ly) on rr1ap data: a prt~c]t:1terrr1int:1d 
position CHt \lt~hick:! 200, and/or t:~ r1~!~3tivf~ vt:~!ocity or a r1~!~3th/£~ acce!t~}f1ltion bt:~tv~./Bt:!n 
vf.1i·1icie 200 and ont:; or n1orf.1 objt:;cts detected fron1 e.xecution of n1onocu!ar in1a~1e 
{:1na!,.ysis i-r1odu!~2 ,io.2 and/or st~1reo in1arJ~2 analysis rr1odult~ .t:1-0~4. N.a\/i~1ationa! r~1sponst:1 
1-r1odu!t~ -40B rn~3'/ also dt:!tt:!rrnine a dt:!sirBd navi9;:_~tionE:l! respons6 based on s6nsor:l 
input (f.1.{J.1 inforn1ation fron1 radar) and inputs fron1 othf.1r t=:.ysten1s or \l6i•1ic!e 200 such 
as thrott!in~i S\/Stt~rn 220, braking s~/Stt~rn 230: anci stt~t:~ring s:/stt~rr1 240 of vt~hic!t~ 200. 
f:1ast:~d on tht~ desir1~d n~3\t!9ation;:_~! r6sponst:~1 proc.£~ssinQ unit ·1·10 n1;:_~y transn1it 
e!t~ctron!c si{Jnt:1is to throtUinQ systt~rn 220) brakin{J systen1 2~)0, r:1nd stt~erin{J systen1 
240 of vt~hic!t~ 200 to tri~1Qf.~r a cit~sirt~~d navi~1ationa! rt~sponst~ b~/. for t~xa~-r1p!t~~: turninQ 
u·1B steE.~rinQ \l'ilht~6! of \it:!i·1ic!6 200 to achi6\/£~ a rotation of a prBd6t6rrnint:!ci ~3n9!£~. in 
son1t:: t:=rnt)od!i-r1ents, proc::essinfJ unit ·1·10 n1ay us~1 tht:: output of navi&1ation;:1! rt::spons~1 
n1odu!t:~ .4-oe (t~. Q.: tht~ dt~s!rt~d na\li~1fltion~ll rt~~sponst:~) as an input to f.~Xt~cution of 
velocity and ac.ct:~!t:!r~3tion 1-r1odu!t:! -40t3 1tor c;:_~!cu!~3tin9 a ch;:_~ntit~ in spt:~Bd of \/£~hiclB 200. 

[O·l 03] F:ic;. 51~ is a flO\'\lChart shovvinQ an t~xt~rnp!~lry, proct:~ss 5001~ tor causin~i ont~ or 
n1ort~ navi~1-ationa! rf.1sponses based on rnonocuiar in1a{Je an.aiysis, consistent vv·ith 
d!sck.)st::d ~1~-r1bodirr1t~nts . ..:~t stt::p s·101 proct::ssin~1 unit ··1 ·1 O rr1ay rect~ivt:1 a plurality of 
irnaQt~s via data intf.~rt~:1ct~ ·12B bf.~t\lVt~t~n proct~ssin~1 unit ·1-·i O and irnaQt~ acquisition unit 
·120 .. F:or instance1 (°:1 carT1err:1 included in in1.at1e acquisition unit ·120 (suci·1 as ii-r1a!Jt:; 
capturt~ dt::\tict~ ·12.2 ~-1avinfJ fi~1!d ol \dt~\fv 202) i-r1ay capturt~ a piuranty ol irr1a~1t:1s of an 
art~~3 forvvan:i of \let1ic!t:~ 200 ( or to tht:~ sicit~s or re-:.~r of a vt:~hiclf.~ for exarn pit:!) E:lnd 
transn1it t~·1en·1 over a ct:.1ta connection (t~-~l , di~1itaL vv:red t.J~)E3, vv:reif.1ss, E3!uetooU-1 
t:=tc.) to proc~1ssing unit ··1·10 F~roc~2ss!nQ unit ·1 ··i O rna·l t::x.t:1c::ut~2 i-r1onocu!ar !rnaQt~ 
~3na!ysis rnodu!t:~ .402 to analyzB tt·1£~ p!ura!ity ot irna9es ;:_~t st6p 5201 at:; dt~scril::ed in 
1-:urtht:;r detail in connt~ction vvith Fi(JE,;_ 5t3-~-5[) tJe!ovv·. t3y pt~n-:orrnin!J u·1e ana!y·sis1 
proct~~ssin~1 unit ··: ·10 ~Tla'/ dt~tt~ct a st:~t of ft~~aturt~s \lVithin tht:~ st:~t of !1-r1a~1t:~s: such flS !ant~ 
1-r1arkin&1s: \lt:!t·1ic!6s, peciBt:;tf°!E:lns, ro;:_~ci si&1ns, i·1i9i·1\VE:ly t~xit ran1ps; traffic !iQhts, E:lnd tht:~ 
!H"\l}. 

[O··! 0-4] f)roc.£~ssinQ unit ·1·10 n1;:_~y E:l!so £~xecutt:! rT1onocu!ar irna9e analysis n1ociu!t:~ -4-02 to 
dt~t~2ct various road hazards at step 520, suet·; as: for ~1>G:1rr1p!t:1, parts ol a true~\ tirt~, 
fa!!t~~n road signs, !oost~ c~lrgo, sn1~ll! anirna!s\ and tht~ !i~\t":~. Ftoad hazards rnay vary· in 
structure, shapt~; size 1 and co!or, '.1\li·1ich n1ay n1akt:; detf.1ction of such i·1azarcis rnore 
chal!t::n&1infJ. !n son1t:: t:=rnt)odii-r1t:1nts, processinfJ unit ·1·10 n1ay t~xt::cutt:1 rnonocular in1a(~e 
~3na!ysis rnodu!t:~ .402 to perforn1 rnu!ti-~·fran1t:! E:lna!:lsis on the plurality of irnaQet:; to dE.~tE.~ct 
road f1-:.~z~3rc.is. For f.~x{:.1rnp!e. proct~ssin9 unit ·1 ·10 rnay t:~stirnatE.~ ca1T1Bra rT1otion l::Bt\vt~en 
const~cuti\te irr1a~1~1 1~ran1t::s and ca!cu!at~2 t~-1~2 d!spar!t!t::s !n pixt~is b~1tvvet~;·1 tht:: frarr1t~s to 
construct a 3l)-~rT1ap en-: u·1B road or 01-: cBrtain art:~at:; ot the road (B.&1., vvithin a r£~9ion o-f 
intt~rest dt:;fined arot~nd ii-r1a!Jt~ data V\li·1ich is suspected to shov-i a road t·1azard). 
i=:-:roct:~ss1ng Lin:t ·1·10 rT1a1:/ ti·1t~n ust~~ tht:~ 3[)~.rnap to cit~tt~ct road i·1ilzarcis. For t~x.;]rnp!t~ 
st~grTlt~ntation tt~ci·1niqut~s and c!assifiCfltion tt~~c!·1niqut~s c~ln bt:~ ust~d to dt~tt~ct tht:~ road 
surt.ace) as vvf.1!! as haz.ards existint1 abovt:; tht~ road surface. F:or ex.arnp!t~; as exp!ainf.1d 
in adc]!tiona! dt::ta!! bt~!o\•\/, a systt~n1 rr1a:/ dt~tt~ct ft::atun2s of a road surfact~ SLH._·:J-1 as 
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p~lintf:~d lflnt~ Hnt~s or ianf~ n1ar~\!n~1sl and n1fl:l flCh:iitionE~Uy· dt~tt~ct i\~aturt~~s of E~ roflCivv~lY 
existinti abov6 th6 road sur-fact~. sucf1 t:~s cones/b~:1rT1~!s/poiet:;/t;-=.~rriE.~rs H1 t:~ construction 
zorH:1, guard r;:1Hs, 0H--1t:1r VE)h!c!t:1s, road si&1ns: anc] tht:: Hkt~. 

[O 4i 05] i\t stf.1p 5~10, procf.1ssin~1 unit 4i ·10 n1ay ext~cutf.1 nr:1vi~1(:1tionai response ~T1odu!e 
-40B to C{:1ust:: on~2 or iT!ort~ nav!fJ;:1t!onai rt::sponst::s in v~:h!ch:1 200 b.ast:1d on tht:: an{:1!~/sis 
pt~rforrnt~d at stt:~p 620 and ti•1t~ tt:~chniqut~~s flS df~scribt~~ci abovf~ in connf~ction vvith F·1c;. 
•4 .. Na\ii{Jr:1tion(:1! responses n·1ay inciudf:\ for t:1xr:1n1pie) a turn1 r:1 lane st·1ift r:1 c1·1an{Je in 
acct::!t~ration) .and t!·1t~ !i~\E). in sorT1~2 ~2rT1bodin1t::ntsl proct::ssin~1 unit ··1·10 rr1ay ust~ data 
ch:~ri\/t:!ci frorn ext:!cution of vt:~!ocity E:lnd ~:1ccBk~~rabon n1ociu!6 -4-0*':) to caust~ the (Hlt:~ or 
rnore na\ii{:1ationr:1! responses .. l\ciditionr:1!!y·) n1ult!p!f.1 nr:1vi~J(":1t!ona! responses rT1r:1y· occur 
sirr1u!t:1nt:1ous!y, in SE)qut::nc~2, or any corr1bination tht::rE)Of. F·or instanct::: proct:1ss!ng unit 
·1·10 rn~3:-/ c~~usB \t£~hicie 200 to shh{t ont:! !~3nt~ O\it:!r ~~nd th£~n c.·H.:.Ct:!!Br11te by1 1\)r t~xarnpk:!1 

sequentiai!y transn1ittin~1 control si~1nr:1!s to stef.1rin~1 systen1 2-40 and u·1rottnn~1 systen1 
2.20 of vt~~hic!t:~ 200. / .. \!tt:~rnfltivt:~!·y) proct~ssin9 unit ·1·10 rna'-/ caust~ Vf.~hic!t~ 200 to brai<.t:~ 
vv1·1Ht:~ at tht~ san1t:! tin1t~ shh{tinQ h:·u16s byl for 6xar1'1p!t:\ t:;irnu!taneout:;!y transn1ittint1 
control si~1nais to brakin{J syst-t=Jrn 230 and stet~r!n~1 s~/sten·1 240 of vehicle 200. 

[0·1 Ot)] F·1c:.;. 5t1 is a fiovvct&it:~rt shovvint;i an t~xernp!~~ry proc.f~ss 500f:1 tor cietBct!n~1 one or 
n1ort:: \/t::!·1!c!~1s and/or pt::c]estrians in .a st::t of irr1a~1~1s: consist~1nt \:V!tJ1 disclosed 
t~~rnl:1odirnt:~nts. F~roct~~ss!n~1 unit ··i ·10 1T1a:/ t~xt~cutt~~ rnonocu!ar !1T1a~1t:~ anE~i\/S!s rnodu!f.~ -402 
to in1p!Br1'1t~nt proct:~ss 500t3 .. i\t st6p 5-401 proc6ss!n~1 unit ·1·10 1-r1ay dt:!tt~rrnine a sBt 01t 

cand!datt~ objt~cts r~1prt~st::ntin~1 possibit:1 v~1hic!es and/or pt::dt~str!ans. F·or t:1xan1p!e) 
proct~~ssin~1 unit ··i ·10 rr1ay· scan ont:~ or n1ort:~ !rr1a~1t:~s: cornparf.~ th£~ !1T1a~1t:~s to orH:~ or 
n1ort~ prt:1detern1ined p.atterns; and identh'\t \A/ithin each irnaQe possibit:1 locations that 
n1ay· contain objects 01~ !ntt~rt::st (~2. fJ., \/t~t·1\c!t::s; pt~c]estriansl or portions tr--1~1reol). --rht:: 
prt:~dt~tt~rn1int~d pattt~rns rnflY bt:~ df.~si~1nt~d in suc!·1 a via·y to ac!·1!t~vt:~ a hi~1h rfltt~ 01{ ••1fa!st~ 
1·1its.\' .and a !ov\:-r.att:; 01-= •1rT1isses .. J• F:or exarrip!t:\ processin~1 unit ·t ·10 n·1ay use r:1 !ovv 
u--1rt:1sho!d of sirn!!ar!t~/ to pr~2d~1t~1n-r1!nt::d patt~1rns for ic]~2ntilyinfJ cand!datt~ obj~2cts .as 
possible Vt:!i·1ic!6s or pt:~dt:!stri~3ns. L)oint1 so n1ay ~~novv pn]cet:;t:;int;i unit ·1 ·1 O to rt~duce t1·1B 
pn .. 1tJabHit~/ of n1issin~1 (e .. !J .. ) not identifyint1) a c.andkjate object rt:;presentin!J a Vl~hicie or 
p~1dt~strian. 

[O ·t 07] i\t step 5l42, processin~1 unit ·t ·1 O n1ay fdter u·1e set 01-= candid:att:; otJjt~cts to 
t~xc!ucit~ ct~rtain Cflndidatf.~s (t:~.~1.l !rrt~if.~\lE~nt or k~ss rt~!t:~vant objf.~cts) bast~d on 
c!assific.ation critt~ria. ~)uct&1 criteria !Tla'/ bt~ derivBd tror1'1 various propertit:~s ~3ssociatt:!ci 
vvith object types stored in a datr:1br:1se (e.{J., r:1 d.at.atJast~ stored in rnerT1ory ·1l:i.0). 
i=:-:ropE.~rtit~s 1T1a:/ !nc!udt~~ ol:1jt~ct shE~pt:~, di~Tlf.~nsions\ tt~xturt~~: position (t~.~1 , rt~iat!vt~ to 
ve1·1ic!t:~ 200), and tht:! !ik£~. ~rhus; processin9 unit ··! ·1 O 1-r1ay ust~ ont:~ or rnor£~ st:~ts of 
crit~1r!a to rl:1jt::ct f.a!st~ cand!d.at~1s lron1 t!·1~2 set of canc]!d.att:: objt::cts. 

[0·10£3] i~t step 544, processin{J t~nit ·1··10 rnay· anr:1!,yz.e rnu!tipie 1-=rarnes of in1.at1es to 
d~1tt::rrnint:: \fv~·1etht~r obj~2cts in tt·1t:1 s~1t 01~ candidatt~ objt~cts r~1prt~st::nt \it::!·1!c!~1s and/or 
PE.~dt:!stri~3ns. For f.~x-=-~rnp!t~. proct:!ssin9 unit ·1·10 rnay tr~~C~\ a detectt:!ci c~3ndidate objBct 
t:~cross const~cutivt:~ frarnes ~~nd accun1uiatB frarn£~uby•~frar1'1t~ data ~~ssoc.!ated vviU&1 th6 
dt~t~2ct~2d objt~ct (~1.(r, s:zt~, position rt:1!ativ~1 to vt~t·1ic!t:: 200\ t::tc.). i~dc]!tiona!iy; 
proc6ssin9 unit ·1·10 r11ay Bstir1'1ate p~~rarn£~t£~rs 1\)r tht~ detectt:!d object anci corn pare tht:! 
object's 1-=rarne-~by---frarTH~ position datr:1 to r:1 predicted position. 

[0·1 Ot1J /\t stt~p 5-4()) proct~ssin~1 unit ·1·10 ~TH:1~l construct a st~~t of rr!t:H:1surl~H·nt:~nts 1\:)r t!·1t~ 
cietected objects. ~)uch n1easuren1t~nts n1r:1y include, for exan1p!e, siz.e) position, 
vt:1!oc!!.y 1 and acc~1!t~ration vaitH2S (re!ativ~1 to \/t~t·1ick:: 200) associat~1d vvith tJ1~2 dt~tt~ctt~d 
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t~XE~n1p!t~ tr~lCi\in~1 t!·1t~ dt~tt~ctt~d st~g~T1f.~nts across const~cutivf.~ irT1E~gt:~ frflrnt~~s and 

accun1uiatinQ frE:lrneul::yufn3rn£~ data t:~t:;t:;ociatE.~d vvith d6tec.teci S6t;1r1'1t~nts .. i\s proc.s:.~ssinQ 
unit ··1·10 pt::rtorn1s rT1uiti--tr;:1n1t:: anaiys!s\ tht~ SfJt of rT1t~astu~~2n1t~nts constructt~d at st~:p 
55-4 ~T1a·y l:1t~cornf~ rnort:~ rt:~!iab!f~ and E~ssociatt~d vvith ~ln incrt~flsin~1!'-/ hi~1ht:~r confidt~~nct~ 
ie\/ei. -r1·1us, by· perforn·1in{J steps 550·-55E3, processinQ unit ·1 ··1 O rn.a,y icientif~/ ror:1d n1ari\s 
{:1ppE)ar!nQ vvithin thE) st::t of capturt~d irnafJt::s ;:1nd dt~rivE) !{:1nt:: gt:1on1t::try !nlorn1at!on. 
E3ast~d on thf~ icit~ntification E~nci thf~ df.~rivt:~ci inforrT1-;]tion. procf.~ssin~i unit ·1·10 n1a\/ c~lUSf.~ 
one or rnore na\ii{:~ationr:1! responses in \it~l-l!C!f.1 200 (":1S described in connection '.1\liU-1 
F·1c;. 5/-\: abO\lt:1. 

[O ·t ·1-4] i\t stf.1p 55£5, pn .. 1cf.1ssin~1 unit ·t ·10 n1ay consider adciitiona! sources of inforrr;at!on 
to furtht~r dt::vt:1!op .a saft::t:/ rr1odE)! for \it::!·1ic!E) 200 in tht:: contt::xt of !ts surround!n~is 
F'roct~ssin9 unit ·1 ··! 0 rnay us£~ th£~ saff~ty rr1odf~! to dBt!ne a cont6xt in vvi·1k:.h t:;yst£~r11 ·100 
n1ay e.xecutt:; .autonornous control of vehicle 200 in a safe rn.annt~r. ·~ro develop u·1e 
Sil1{t:~ty rnodt:~!. in sornf.~ t:~rr1t;od1rT1t~nts\ proct~ssin~1 unit ·1··10 rnay· considf.~r tht:~ position 
~3nd !llotion 01{ otht:!r \lt~t·1!c!esl ti·1B dt~tt~cted ro~3d £~d~1t:~s and barhert:;I ~3nd/or 9enBr~~! 
road sh.ape descript!ons t~xtrr:1cted fron1 i-r;ap data (such .as data fron1 n·1ap dat.abast~ 
·1 t)O), E3y· considt:~rin~i additional sourct~s of !nforrT1~ltion, proct~ssin~i unit ·1·10 n1a\/ 
providt~ redund~3nC'/ 1{or d6t6c.tin9 ro~~ci rn~3rks and !~~n£~ tieornt:~try E:lnd incrt:!~3SB th£~ 
rt~!!;:1bi!it:/ of systt~n1 ·100. 

[O··! ·15] F·1c;. 5[) is t:~ fic;vvchart t:;ho\vin&i an BXt:!rnp!E:lr:l proc6ss 500L) for dt~tectinQ trE:lffic 
n~1i·1ts !n a st::t of !rr1a~1t::s\ cons!stt::nt \:VitJ1 c]isc!ost:1d ~2n1bod!n1t::nts. F)roct~ssinfJ un!t ·1 ··1 O 
~T1ay t:~xt~cutt~ rT1onocu!ar irna~1t~ flna!ysis n1ociu!t:~ .402 to !~T1p!t:~rn£~nt proct~ss 500[). i\t 
step 5f:.)0, processin{J unit ·1·10 n1r:1y scan tht~ set of irna{Jes r:1nd !dt~ntify obJects 
appt~ann~1 at locations in u·1t~ in1arJ,2s H~\t::ly to contain t.rErftic i!~Jhts. For ,2xarnplt~ 
proct~ssin~i unit ·1·10 n1a:/ fHtt~r tht~ idt:~nt!fit~d objt:~cts to construct fl st~t ot Cflndidatf.~ 
objectsl exc!udin~1 those objects unlikely· to corrt~spond to traffic HQhts. 'rht~ fi!terin!J rT1a~/ 
bt~ done bast::d on \/arious propE)rties assoc!.att::d \t-Jith tr.afl!c !i[Jhts, suet,; as sr~i.apt~ l 

dirn6nsions. h:~xture. pot:;ition (£~.&1.1 rB!~3ti\t£~ to \/t:!i·1ic!6 200); and tht~ Hkt:~. ~)uct·1 
properties n1ay bt~ based on n1ultip!t:; t:;xarT1p!es of traffic HQhts and tratlic control si~1na!s 
and stort:1d in a data bast~. !n sornt:1 E)rr1bodirT1t~nts) proct~ssinfJ unit ·1··10 rn.a,.y perforrT1 
rnuitiufn3rn£~ anaiysit:; on the sBt of CE:lndidatt:~ obj6c.ts reflt:!ctin&i pot:;t:;ib!t~ traffic !it;ihts. F·or 
exan1pie) processint1 unit ·1·10 n1.ay track the candidr:1te objects across consecutive 
!rT1E~gt:~ fr1lrnt:~s: t~stinlfltt~ tht~ rt~fl!~,vvorid position of tht:~ Cflndidatf.~ objt:~ctsl and fi!tt~r out 
u·1ost~ objects th~3t E:lre n1ovin9 (vvhich art~ un!i~-ct:!iy to b6 trailic !i9t·1ts). !n t:;orn6 
en1bodirnt:;nts; processin~1 unit ·t ·1 O n1ay pt~rforn1 color anr:1ly·sis on u·1e cand!datt~ objects 
and !dt:~ntit:l tht~ rt~iativt~ position of tht:~ dt~tf.~Ctf.~d colors appt:H:1ring insidf.~ possib!t~ tra-flic 
h9htt:; .. 

[0·1 ·1 t3] i\.t stf.~P 5t3.2, procf.~ssin~i unit ·1·10 n1fl\/ flna!yzt:~ tht~ ~1t:~orT1t~try of fl junction, ·l'i~1t~ 
r:1na!ysis n1ay bt~ based on any· coi-r;binat!on of: (i) tht~ nurT1ber of lanes detected on 
t:=!tJ,1er sidt:: 01~ \tehic!t~ 200: (ii) n1ari,in~1s (sucr~i as arro\t-i/ rnarks) dett:1ctt:1d on tht~ road, 
~3nd (iii) dE.~scriptiont:; ot the junction extractt:!d fron1 r11ap d~3t3 (suci·1 as data 1{rorn n1E:lp 
datab~~s6 ·i t30) .. F~rocBssin&i unit ·1·10 n1ay conduct tht:~ an~~!yS!S usinQ intorrr1ation dBrived 
frorn t~xt::cution 01~ rr1onocu!ar ana!y·sis n1oc]u!E) 4.02. !n ac]d!tion, F)rocE)ss!ng unit ··1·10 rT1a:/ 
dt:!tt~rn1ine a corrt~spondt:~nct~ betvvt:~Bn tht~ tra1~lic !it;ihts detectBd E:lt step 5t:10 E:lnd tht:~ 
!.anes apper:1rin!J nt~ar vt:;i·1ic!e 200. 

[0·1 ··1 ·~7] 1~s vt~h!c!t~ 200 approacht:~s tht~ junction: E~t stt~p 5t3.:1; proct~ssin~1 unit ·1··10 rnay 
upd.att:; tht~ confidence le\iel .associatt~d '.1\liti·1 the anr:11,y.zed junction ~1t:;on·1etr·y and t:·1e 
dt~t~2ct~2d tn.:rflic i!fJhts. F·or instance, tht:: nurr1bt~r of traffic Hghts t:=st!rn.att::d to appt~.ar at 

https://worldwide.espacenet.com/publicationDetails/description?CC=EP&NR=3 l 83688A... 10/11/2021 

IPR2025-01035 
Tesla EX1002 Page 1628



::: 
0 

".;::::l 
0.. 
·c u er:, 

(I) 

Q
 

.f.O
 

.. _(~
; 

........ 

!fJ 
_,_,, 
r 

~I' -f) 2?: 
c: 

..... (2. 
() 

,;_( f.~
? 

(ji' 
i.{) 

C
J 

(l) 
-.-.~

--
... ,..., ·-:--· 
(~) 
~

--."~
::. 

,......., 
N

 
0 

~
 

,......., 
,......., 

----
0 ,......., 

IPR2025-01035 
Tesla EX1002 Page 1629



::: 
0 

".;::::l 
0.. 
·c u er:, 

(I) 

Q
 

c-1,~/, 

() 
I 

t:: 
·§;~? 

.~J} 

:;?-., 
'1(:5 

er; C
J} C

) 

r:: a>
 C

i 

c: 

~~? f:?. 
.~). 

~
 

(D
 

~2:·· .r: 

,......., 
N

 
0 
~
 

,......., 
,......., 

----
0 ,......., 

~
 

00 
00 

'° 
M

 
00 
,......., 
M

 

~ ~ ~ u u C
---· 
::: 
0 

".;::::l 
0.. 
·c u er:, 

(I) 

"d 
di 
........ 
"8 
t$ 

~ 0 
·.g 
u 

....... 
:g 
-.e, 
a 0 u 
..... 
(I) 

::: 
(I) 
u cd 
0.. 
er:, 
(I) 

(I) 

"d 

! "C
 

0 

:S 
er:, 

I 

IPR2025-01035 
Tesla EX1002 Page 1630



::: 
0 

".;::::l 
0.. 
·c u er:, 

(I) 

Q
 

(fi 
fi) 

!JJ 
f.1) 

:;?-., ;•;.•, 

fiJ 
O

J 
c: 

tJ 
(~j 

(D
 

.... 

{(J 
f.1) 

f.1) 
~ ... 

[;·, ·t;i 

,......., 
N

 
0 
~
 

,......., 
,......., 

----
0 ,......., 

~
 

00 
00 

'° 
M

 
00 
,......., 
M

 

~ ~ ~ u u C
---· 
::: 
0 

".;::::l 
0.. 
·c u er:, 

(I) 

"d 
di 
........ 
"8 
t$ 

~ 0 
·.g 
u 

....... 
:g 
-.e, 
a 0 u 
..... 
(I) 

::: 
(I) 
u cd 
0.. 
er:, 
(I) 

(I) 

"d 

! "C
 

0 

:S 
er:, 

I 

IPR2025-01035 
Tesla EX1002 Page 1631



::: 
0 

".;::::l 
0.. 
·c u er:, 

(I) 

Q
 

,--
?::. 

c: 

·.::·· 
(}) 

r.f.~/, 
(l) 

c:: !5 
r~

./ 
❖
•
-
"
 

i!:J )2 

..... , 
•-/'•" 

........ (f.) 

,......., 
N

 
0 

~
 

,......., 
,......., 

----
0 ,......., 

IPR2025-01035 
Tesla EX1002 Page 1632



Espacenet - Description Page 27 of 49 

providt~ an indicator 01~ u~1f.~ ovt~r1l!! pt~rforn1flnct~ of s~/Stt~rn ·100 for ct~rtain confi~1urations 
of irna9e c-:.~ptun:~ cie\lict:~s ·i 22 ·124.l t:~nd ·i .2t). F:or t:!X~3rnp!el proc6ss!n~1 unit ·i ·10 r1'1a:l 

d~:tt::rrnint:: tht~ proportion of "fa!st:: r--ias}' (t~ .&1., casE)S \:Vht~rt:: sysh:1rT1 ·100 inc::orrt~ct!:/ 
dt:~tf~rrnint~~ci tht:~ prt~st~nct:~ of ~l \lt~hic!t~ or pf~dt~strifln) and ''1T1isst~s.:; 

[0·! :32] i\t stt:1p 7~10, proct:1ss!n(~ unit ·1·10 n1;:1y c;:1ust:1 ont~ or rT1ort:: na\/!~1ationa! rE)sponst:1s 
in vt~h!ck~ 200 bE~st~ci on infornlfltion dt~ri\lf:~d frorr1 t\AlO of u~1t~ first, st":~cond: ~lnd third 
p!ura!:ty of in·1a~1es. ~)election of tvvo o!'-tht~ f!rsL seconci and u·1ird p!urr:1iit'y 01-= in1a{Jes 
n1;:1~/ dt::pfJnc] on \tarious t:1ctors, suc::h {:1s, lor ,2xarnp!t~ u--it:1 nt.H1'lbt:H·-: typf~s\ and sizt::s 01~ 
objectt:; dt~tt~cted in 6t:~ch of tht:~ p!un3!ity of irn~3t;1t~s. F~rocBssin&i unit ·1·10 rna'/ also rnakt~ 

in tJ1~2 !n·1agt:1s, tht:: nurribt~r of capturt~d fn.:u1"1t~s, H'lt:1 t:1::.::J.E)nt to \•\/t--iic::h ont:: or n1orE) objt::cts 
of int£~rest actual!'/ appt:!ar in th£~ 1-:r~~rn6s (6.~1•; tht:~ pBrct~ntaQB ot frE:ln1es in \l'ilhich an 

[O 4i 3~1] in sornf.1 f:;i-r1tJod!rT1ents) processinQ unit ·1 ··i O rn.a,y st~!ect inforn·1ation derivf:;ci 1-=rorn 
t\~vo ot tht~ firs( st~cond, and ti•1ird pit.H"'~liity· of !rn~lgt~s l:1y cit~tt~rr1"1in!n~1 tht~ t~x:tt~nt to Vihich 
inforrnation dt:!ri\l£~d froi-r1 ont~ in1aQe source is consistE.~nt vv·ith inforn1ation dt:!ri\l£~d frorn 
otht::r !i-r;a~Jt:: sourct:1~1. FQr exan1p!,2, proct~ssinfJ unit ·1··10 rna,.y coi-r1bint:1 tt--iE) proct~sst::c] 
infon-r1ation dt:~ri\lt~d fron1 t~flci·1 of in1fl~1t~ capturl~~ dt:~v!ct~s ·12.2, ·12.41 and ·12(3 (viht~tht~~r b\/ 
rnonocu!ar anaiysit:;I stt~reo an~~!yS!S, or ~~ny cornbination of th£~ tvvo) ~3nd deterrnint~ 
\tisua! indicators (E).(~., !ant:1 rnarkings: a dt:=tt~ctt~d \it::!·1!c!E) and its !ocat!on and/or patt .. ;: a 
dt~tt~ctt~d tn:1ttic n~1ht t:~tc.) that fl!\~~ consistt~nt across ti•1t~ !nl~lgt~s capturt~d fron1 t~flci·1 of 
in1at1e captt.H't:; de\1ices ·122) ··i 24, and ·12{3. f)r\.Jct:;ss!n~1 unit •41~10 n·1ay a!so t:;xc!ude 
infon-r;ation that is inconsistent ac:ross tt .. ;e capturt~c] ii-r1a&1t::s (t~.~1 , a \it::!·1!c!E) ct .. 1an~1in~1 
!ant~sl a !ant:~ rnodt~! indicatin~1 ~l vt~h!c!t~ th~lt is too ciost~ to vt:~hicit~ 200: t~tc. ). ·l'!·1us, 
processin{J unit ·1·410 rnay· seiect !nforn1r:1tion cierived froi-r; b:-vo of the 1-=irst, second; anci 
u--iird plurality· of irT1a~1t::s bas~2d on tht:: dt:1t~:rrT1inations of consistt~nt t:u1c] inconsist~:nt 
inforrnation .. 

[0·1 J-:-t] Naviqat!ona! rt:1sponse~1 rna,.y inc!ucjt~. for t~xai-r;p!t::. a turn\ a !ant:: shift\ a cnan~1~: 
in ~:1ccBk~~rabor\ anci th6 !!ke. F~rocBssinQ unit ·1·10 n1ay c~~usE.~ th£~ ont:! or r1'1ore 
na\/i{Jat!ona! responses br:1sed or) t!·1e ana!y·sis pt~rforrnt:;d at step 720 ar)d the 
tt~~chniqut~s ~ls dt~~scribt~d abovt~ in connt~~ction vvith Fie:;. -4. F)roct~ssinQ unit ·1 ··i O rnay· also 
ut:;t~ data dt:~rh.lt~d fron1 ext:!cution of vt:~!ocity anci ~:1ccB!6ration n1odu!e ilCH:) to cause U&1e 
one or rnore na\ii{Jationa! responses. in sorne ei-r1tJod!rT1ents, processinQ unit ·1··10 rn.a,y 
CflUSf.~ tht~ ont~ or r1"1orl~~ nav!~1ationa! rt:~sponst~s l:1ast~d on a rt:~!fltivt:~ position: rt~iativt~ 
vei(H.:.ityl and/or re!ath/£~ accek:~r1ltion bE.~tv~./Bt:!n V6hic!t:~ .200 E:lnd an objBct dE.~tE.~ctt:~d \Adthin 
an:/ Qf tht:: lirst, st~cond and th!rc] p!ura!!ty of !n1afJt~s. fv1u!tip!t:1 na\ii(~ationa! n2sponst~s 
rr:ay occur s1r1"1u!tilnt~ous!y, in st:~qLit:~nct~ or an'/ cor1"1binat!on tht~~rt:~of. 

[O··! 3*':)J ~)ystt~n1 ·100 rna'/ provid6 V6hic!t:~ .200 vvitt&1 !ant:! constraint pr1~diction tt:~chniqu6sl 
suc::h tt1at tht:: S)lSt~2r1'1 prt~dic:ts tht~ location 01~ ont:: or n1or~: !ant:: constraints. 

[0·1 ~)7'] !n son·1e en1bodin1t:;nts; !r:1ne constraint prt:;ciiction rn.ay· be understood as one or 
n1ort:~ tt~chniqut~s for prt:~dictinQ tht~ !OCiltion of a !ant:~ constra!nt. /-\ !.;]nt~ constraint 1n 
sornt:~ t~~rnl:1od!~T1t~nts, n1fl\/ bt:~ dt~fint~~ci as tht:~ bounciary· at tht~~ t~CiQt~ 01~ a !ant:~: road\'\la\/1 

parkinQ space; or 0U·1er pr:1th or space in vvhic!·1 a ve!·1icie s!·1ou!d be caused to travt:;L in 
sorT1~2 situations, a Lant~ constraint n1ay b~: rnarkt:1d on a road\:·v·ay: such as by painted 
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!inf.~s, fl pi~1y·s!cE~! barrit~rl f:1otts1 dots\ or ont~ or 1T1ort~ ~ldditionE~! indicators, In sornf.~ 
en1bodin1t:!nts t:~ lE¾n£~ cont:;traint il1ay bt~ de1tined by tht~ t~dQe of ~3 roadvvay 1 ;:_~ curb 1 a 
~1u{:1rd-raii, or tht:: iikt~ !n son1t:: t::rnt)Qd!iT!t:1nt~1, a !ant~ constraint n1ay bt:1 d,2f:nt::cj f)y ont~ 
or rnort~~ otht:~r vf~hic!t~s, suc1~1 as a rov•J of para!!t:~!-,parkt~d vt~h!c!t~s ~ldj~lct~~nt to u~1f.~ !E~nt:~, 
or a rovv of parked vehicles in .a p(:1rkin{J iot. in sorT1e en·1bociin1ents1 (°:1 !anf.1 constr(:1int 
:-r;a,.y t)t:1 unn1ari<E)d) suc!·1 as on {:1n unrnark~2d road\l'-/ay or !n a park!n(~ !ot \:Vit!·1out !;:1nt:1 

!inf.~S. 

[0·1 ~18] in sor1'lt~ t~n1bodirnE)nts: a Sf~if-dri\dng or dr!\tt:1F-assist S'iStt::iT1 n1ay ust:: irnafJt:: 
capturB dt~vic-E.~s and irnatie analysis to cietBrn1in£~ tht:~ ioc~~tion of onB or rnore !~~nB 
constn.:1ints br:1sf.1d on objects detectf.1d in U-1e in1a{Jes, suc!·1 as !ant:; n1-:.:1ri"\.in~1s; ed~1es of 
roadvvays, and/or otht~r vt~t-;ic::!t~s. In n1ost drivin&1 situations, tht:: S)lSter1'l iT1ay t)fJ able to 
dt:!tt~ct at lt:~t:~t:;t tvvo !ant:! constra!nts------on6 on t:~ach t:;id£~ of tht:! l~3nt~ in vvi41ich tht~ \lt~hic!t:! 
is tr(°:1\teHn~J-----,based on tht:; \iisib!e characteristics (e.!J-, !ane nnes, etc.) of tht~ captured 
irnaQt~s 

[O 4139] in ct~rt:.1in situations, hovve\it~r inciudin!J u·1ose in V\l!·1ich on!y· ont~ !ane constraint 
on orH:~ sidt~ of a !E~rH:~ or on ont~ sidt~ of vt~~:~1ic!t:~ 200 CE~n bt:~ sufficit~ntly dt~tt~ctt~d bast~d 
on visible ch~3ract£~ristict:; in tht~ captur6d !rT1a~1t:~s (6.t].; !ant:~ iin6s 1 t~tc.)l syst6rn ··! 00 r11ay 
prt::dict u-1E) position of a Lant~ constraint on u-1t:1 ott1er s!dt:: of tt1fJ h:1nt:1 or on u~1e otJ1t~r ski~: 
of ti~1t~ \/t~hic!t~\ a!!O\lVinQ tht:~ vt:~hic!t~ to continut~~ to travt~! \'\lith!n a !flnt~ dt~fint:~d b·y tht~ 
dE.~tt:~ctt:~d constraint ~~nd th£~ pr1~dict6d c.ont:;traint oppot:;itt:! it. 

[O·l.:10] In sornt~ t:~1T1bodin·1t~nts\ !ant:~ constraint prt~dict!on rn~ly bt~~ pt:~rforrrit~d by' sy·stt:HTl 
·100 subject to ont~ or n1ort:; conditions tJein{J satisfied. F:or exan·1p!e, in SO!T!e 
t:=rnt)odirn~:nts\ systt:1~T1 ··100 pnadicts th~: location of a !ant~ c::onstraint \fvi·1~2n a pnavious!~l-, 
dt:~tt:~ctt:~d !E~rH:~ constraint ct~flSt:~s to bt~ dt:~tt:~ctt~~d as vt:~hic!t~ 200 proQrt~sst~~s fliong a 
roadvvay. 'rhus in son1t~ ernbodirnents if a lane rT1arkinQ or ott·1er detected !ane 
constraint sudd~2n!'y t::nds or bt~COiT1es und~:t~:ctab!t::; tt1~2n !ant~ constraint prt:1diction iT1ay 
bt:! p6n\)rrnt:~d .. in other t:!X~3rnp!es1 syst6rn ··! 00 prt:!dicts the location cnt a !~~nB c.onstraint 

onto th6 roadvvay. 

[0·1.:1··1] In sornt~ t:~1T1bodir1"1t~nts\ S\/Stt~rn ·100 rnay· only' pt~rtorrn !ant~ constr~lint prt:~diction 
vvh6n S'/Stt:!rn ·100 has acct~ss to va!ici ~3nd suilicit:!nt historical inforrnation ~~bout tht:~ 
vvicitl·1 of a !ane in vvt·1ich vehic!t~ 200 is trave!inQ: in situations in vvhict·1 a iar)t:; constraint 
on ont~ sidt:~ of \lt~i41ic!t~~ 200 is nt~\~v!y cit~tt~ctt~d E~s vt~hic!t~ 200 pro~irt:~sst~s alonQ a 
roadvvay 1 systt:Hll ·100 rT1E¾Y in t:;orn6 ernl::(H.iirnBnts rt:~frain trorT1 perforn1in&1 !ant:~ 
constraint prt::d!ct!on. 

[0·142] !n son·1e en1bodin1t:;nts; lane constraint prt:;ciiction rna,y be perforn1ed for a 
n1axirnurT1 travt::! distanc~\ suet,; that !f \lt~t,1ic!t:: 200 travt:1!s fJrt~.att::r than .a predt::fin~2d 
rnaxirnt.HT1 trav"t:~! distE¾nC-£~ Vt/hi!B systern ·100 is c.ontinuous!y p£~n~·orr11int1 !ane constn3!nt 
prt:~dictio11, then ian6 constraint prt~d!Ct!on n1-:.~y tt1t~n bt:~ c6ast~d. !n sornf.~ E.~rT1boci1n1t~nts 
u-1t:1 pn2dt::fint~d n1axh-r1t.HT1 trav~:! distanct:1 rn.a'l be st:1t or r1"1odi'flt~d in .accordanc::~2 \Alith ont:1 
or rnore various 1\s~c.tors d6t6c.ted t:y systt~n1 ·100. !n sorT1e en1bodirnentsl U&1B prt~dt:~fint:!d 
n1axirnu!T1 travt~! distanct:; n1ay be turned oft (e .. ~l--) it rT1ay· be functiona!!'Y st:;t to ::infinitt:;") 
in accordanct~ vvith orH:~ or rnort~ \/arious 1t~lctors dt~tt~ctt~d b:l systt~r1"1 ·100. 

[0 41-4~1] in sorne t:;!T1tJodirT1ents) !ant~ constraint prediction n·1ay be ceased in accorciance 
vv!th \/arious canct~!!ation cond!t!ons dt:=tt::ctt~c] b'i syst~2n1 4100. F:or ~::xar1"1plt:1, in SOiT!e 
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t~rT1bociirnt~nts it a drivt~r of vt~~i~1!c!f~ 200 chflnQt~s !ant~s\ thf~n !~lnf.~ constraint prl~~ci!ct!on 
!llt':~'/ be ce;:_~s6d. in son1t:! t:!rnbodirnt:~nts1 if \/£~hiciB 200 is tra\lt:!rsin9 E¾ cur\lt:! in the 
road\l'-/ay th;:1t t:1xct~t::ds a pn:1dt::fin~2d cur\/t:: sr-iarpnE)SS thrt::si·1o!c]: tht~n !ant:: constraint 
prf~diction rnay· bt~ Cf.~E~St"jci. 

[0·1,i4] F~!C3S. Bi;_·-•ac:. i!!ustratt:: ;:1n t::!T1bodirr1~2nt in \l'-/t-iic::h \/t:1hic!t~ 200 tr;:1\/t::!s on a ro;:1d\t-i/a:/ 
800, !n sorr1t~ f.~rr1bociirnt~nts vt:~hicit~ 200 n1fl\/ ha\/f.~ ont~~ or rnort~~ fit~~!ds of vision prov!df~d 
by ont:1 or n1ore !rr1a~1t:1 c.apture devices or carr1eras, such r:1s in·1a~1e capture dt~vices 
··i .22, ··12.t:l-, and/or ·12t3. !n t~~1t:1 cJt~pit:tE)tJ ex~:1n1p!,2 VE)hic!e 200 n1ay havt:1 a 1~iE)!d ol vision 
facint;i frontV•lard fron1 U&H:~ \/f:~hic!B) ~3S ch~}pictt:!d b:-/ the ;:_~nt;1!6d !in£~S 1\)rrnin9 an UP\Al;:_~rdu 
openin~1 trian{Jie in 1-=ront of vehicle 200; in sorne erT1bodin·1ents, vei·1icie 200 n1r:1y h.ave 
ont:: or n·1on~.:: fit::!ds of \/ision facinQ in rT1uitip!t~ diflt~rt::nt directions fror1'l \tehic!~2 200. in 
thf.~ tit~p!Gtt:h:i f.~X{~1rnp!e. tht:~ disc!ost:~d syst6rns anci rnf.~tt1ods for ianE.~ cont:;tn.:~int 
prt~ciiction (f:;_~1-, predictin!J u·1e location of (°:1 !ant:; constraint vvht:;n ont~ is not dt~tt~cted) 
and opt~~rat!n~1 \lt~i~1ic!t~~ 200 vvithin a !E~nt:~ df.lfint~~d l:1y a prt~dictt~ci !ant:~ constraint ~T1a·y bt~ 
ust:~d .. i\s shovv11 road,blay BOO n1ay ha\/t:~ !an6 B02 in vvi&1ich \lt~h!G!t:! 200 !S travt:~!int;i. 
Lant:; £502 rT1a~/ be dt:;fined on .a first side by first !ane constraint B0-4 anci on a seconci 
sidt~~l oppositt~ tht~ first sidt\ b:l !ant~ constr1l!nt BOt) ·rht:~st~ Lant~ constraints atJ4 and c10t3 
r11a'/ be dt:!tt:!Ctt~d b'i syt:;tBn1 ·100) at:; indicated by tht~ bo!ded !in6s shovvint;i !;:_~n£~ 
constraints 804-and BOf). \.lehic!t~ 200 rna·l t'1a\t~2 a first vt~t-;ic::!t~ side BOB on tht:: sarnt:1 
sidt~ of vt~~i•1ic!t:~ 200 .;]s -f!rst !ant~ constrilint B0.:1 and fl st~cond vt~hic!t~ sidt:~ e·1 O on tht~~ 

[O·l .:15] F)roct~ssin~1 unit ·1··10 rnay bf.~ configurt~d to dt~tt~rrnint~ first !ant~ constrE~int BO.:i 
r:1nci second !ant~ constr.aint BOE.) based on a p!urr:1iity 01-= in1E:1{Jes acquired by in1a{Je 
captur"t:1 d~2\...-iCE) ··122---··i 2f3 tt1at proc~2ssinQ unit ·1 ··i O rna·l n~_::ct:1!\lt:: \lia data int~2rfact~ ·12B. 
i\ccording to sor1"1t~ t~n1bodirnt:~nts: first !ant~ constr1lint B0.:1 E~nci/or st:~cond !ant~ 
constraint 80f3 rn.a,y be identified by \tisibie !.ane bound.aries, sucJ1 as ciashed or so!ici 
!int:1s rnarked on a road surfac::~2) suc!·1 as !anE) !int::s B0:3a (solid !in~2) and B03b (dasht~d 
!inB). /~dditiona!i'/ or a!tt:~rn;:_~tivt:~!y: firt:;t !an6 constn3int 804- and/or SE.~cond !an6 constraint 

a!t.t::rnatl\it::!,.y, first !ant:: constraint B04-and/or st:1c::onc] !ant:: constraint BOf) n1ay· bt:: 
identifi6d by rnarkBrt:; (£~.&l-1 f3otts1 dots) .. .t\c.c.ordint;i to sornt:~ t:HT1bod!r11entt:;I pn]cessint;i 
unit ·1·10 n1ay dett:n·Tnint~ first !ant:; constr.aint £304 and/or second !ant:; constraint 80t) by 
idt~~nt!t:/!n~1 ~l r1"1idpoint 01~ a roE~d surt~lct~~ \~v!dth. i\ccordin~i to son1t~~ t~~rnl:1odirnt~nts, if 
proc6ssin9 unit ·1 ·1 O idt:~ntifit~s only first !an£~ c.ont:;traint eo.4: proc.Bssin&i unit ·1 ·1 O n1ay 

\~vidth. F-:roct:~ssing unit ·1·10 rn~ly prl~~ciict !ant:~ constraints in ti•1is ~T1annt~r \Alht~n: tor 
6xar11p!61 !int~s dt:!Sit;1n~3tin9 ro;:_~d !an6s art:~ not painted or ott&1£~rvvist:~ !ab6!t~d. 

[0·1.:1t3] In F:!C?S 8/.\~~ac:J !~lnt~ constraints eo.4 and c10t3 art~ ~-r1arkt~d on roadviay 800 by 
soHd and dasht~ci lines B03a and 80(1b) rt~specti\leiy. in a portion 01-= ror:1dvvay 800 b:.;v\:-ard 
tht~ ct~ntt::r 01~ F~!C3S. B .. L\.--ac:.: das!·1~2d !!nt~ 803b c::orrt~spondin~1 to lane constraint BOt) is 
not paintt~d on roadvvay 800, !n F'!(;~). 8.i~~UBC:; U&1£~ detection CH{ !ane constraints B0-4 and 
BO*':) by systern ·100 is dt~p!Gtt:~d b'/ tt&1£~ bo!dBd !int~S ti&1at O\/Br!~3'/ tht:! rt:!SpE.~ct!ve !;:_~nB !in£~S 
in front of vt~t-;ic::!t:: 200 ... L\s dt::p!cted by· t!·1~2 bo!dt~d iint::s in F"!(~ Bl\, systerT1 ·100 dE)tt::cts 
!;:_~nB c.onstraint et}4 as a sondulin£~ !an6 constraint on tht~ !t:n{t sidt:! of \l£~hic!B 200 for a 
certain visible ciistanct:; in 1-=ront of vehicle 200. ~)in1i!ariy; sy·st-t:;rn ··i 00 detects lane 
constraint 80f) flS ~l dasi•1t~d·"!int:~ !ant~~ constraint on ti~1t~ ri~1ht sidt:~ of \lt~hic!t~ 200 for a 
ct~rt~lin \/isib!t~ dist~lnct:~ !n front of vt~h!c!t~ 200. !n E~ccordanct~~ \Al!ti~1 tht~~ dt:~tt:~ction of !E~nt:~ 
constraints 80tl .and 80{3, sy·sten·1 ·100 cr:1uses vehicle 200 to travt1! insidt~ !ane 802 as 
dt~finE)d by !ant:1 constraints aof¾. and BOt3. 

https://worldwide.espacenet.com/publicationDetails/description?CC=EP&NR=3 l 83688A... 10/11/2021 
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[0·15t)] i\!so t:;ho\A/n in F'!C) .. 9t3 is s:lt:;tBn1 ·100 dt:~tt:~ctin9 lane constrE:lint 9.221 \l'1lhich 
bounds tht:: r!(~ht sidt~ of !ant:: ff! t3, as !{:1nt:: ff! t3 rT1fJr~it::s into !anE) fJ02 Systt~rn ·100 
dt":~tf~cts !ant~ constr~lint B.22 as a so!ici !anf~ constraint b~lst~~d on u~1t~ corrt~spondin~1 so!!d 
!inf.1 tJ20 on roadvv.ay 900. !n son1t~ t~rnbodirr;ents, s~/sten·1 ~100 n1r:1y dt:;tt~rrnine U-1at 

tra\/f:~HnQ\ but ratht:~r is a !ant~~ constraint of fl !ant~ thE~t !s rnf~r9in9 into lflnt~ EJ02, ·'r!~11s 
df:;tt~rrninr:1tion rn(:1y· be ~Tlr:1dt~; in son1f:; f:;rntJodi~-r;ents) in accord.ance vv·ith a 
dE)tt::rrnination !;:1nt:1 constn.:1!nt ~)22 !s c]t:1tt:1ctt:1d as approact--1in~1 !ant~ ~)02 at ;:1t)O\/t~ a 
thresi·1o!d n3te en{ t:~pproE¾Ch, F·or 6xarT1p!t:~! i1{ a dt~tt~cted !ant~ constr~~int outs!de ~~ 

constn.:1int of a !ant:; in vvhict·1 tht:; \.lt~l·1icie is travt~!in{J rn.akes an an~1ie u·1at is rnore than a 
pr~2dE)f!nt~d thrt::s~·1o!c] an&1it:1 abov~: parai!~2i \:V!t~·1 a dt:1tt:1c::t~:d or prt~\iious!y· dt::tt::ctt::c] !ant:: 
constraint 01{ tt&1B !E:ln£~ in \Vhich tht:~ vt:~hic!E.~ !S travt:~!!in9; th£~n u·1B outsidt:~ ian6 constraint 
n1ay be dt:;tt:;rrnint~d to corrt~spond to an approac!·1int1 rnerQinQ lane. 

[O··! 57'] in son1e t:!rnbodirn£~nts1 tht~ deterrnin~~tion that~~ !~3nt~ is il1er9in9 into anotht:!r 
lane n1.ay be rnade in accordr:1nce vvith tt·1e detection and analysis of ot:·1er aspt:;cts, 
chE~ractt~ristics: or objt~cts in tht:~ road\~vay !nor around E~ vt~hic!t~ F~or t~xarnp!t~~1 E~ st~cond 
vBhic!t~ (e .. ~l.1 difft~rent fron1 U&1£~ vf~hic!B in vvhich u·1B s:-lstern is pro\t!deci) rn~3y b£~ 
d~:tt::ctt::d and trackt~d: anc] tht:: s:/st~2rT1 iT!ay d~2t~2rrT1!nt:1 tt·;at tht~ otht::r \it::~·1ic!~: is tra\it::!in(~ 
at an ~ln9!t~~ to a !~lnf.~ on t!·1t~ ro~ld\lVE~~/ t!·1at is indicat!vt~ of a !ant~ in Vihich tht~ otht:~r 
vei·1ic!t:~ is trE:l\leiinQ rn6r&1inQ into anoth£~r ian6. !n soil1e Bn1bodin1ents; tt&1£~ S'/Stt:!rn rT1E:l1:l 
dt~t~2ct that t!·1t~ otht~r \/t~t·;ic!t:: is approac!·1in(~ a !ant::: frorr; an art~a outs!dt~ t!·1t~ !an~2) at 
abovt:~ a thrt:~sho!ci ratt:~ of ~lpproflci·1. !n sorr1t~ t~n-1bodin1t~ntsl ti·1f.~ s:/stt~:-r1 rr1~lY' !T1E~kt~ such 
r:1 dt~tt~rrninr:1tion about one or rnore 0U·1er \tehicies 1 and n1r:1y accorciin{J!y· detern1ine that 
iant~s around tht~ ont:1 or rnore ot!·1~2r \/ehic!t~s art:: rTlt~rgin~1. !n SOiT!e t:1ri-1boc]!rTlt~nts, 
infonT1ation fll:1out th£~ ont~ or rr1orl~~ otht:~r vt:~hic!t:~s rnay· bf.~ rt:~ct~ivt:~d \/i~l t!·1t~ !Tlu!tip!t~ 
irT1a~1t:;s captured by can1eras .associated V\litl·1 the systen1: in son1e en1bodirnt:;nts; 
a!t~2rnat!\tt:1!~/ or adc]!tiona!iy: irn\ __ 1rn1ation about tht:: on~2 or iT!ort~ otht::r \/t~t·;ic!t::s n1ay bt:: 
r1~ct~i\/£~d vi~~ ~~ny su!tab!t:~ forrn of t:~!t:!ctron!c c.oil1rnunic.abonl such E:lS con1n1un!CE:ltion 
transn1itted fron·1 one or n·1ort~ of the ont~ or n1ort:; other ve!·1icies. 

[O··! 58] in yt~t sorTlB otht~r en1bodirn6ntsl u·1B dt~tt~rn1ination that !anet:; art~ rT1er\Jin9 rT1E:lY 
tJe ~-r;adt:; in accord.ance vv·ith historical infon-r;ation r:1bout lane confi!Juration r:1nd/or 
!~l~/out1 such ~ls historical inforrnation ~lbout tht:~ iant~~s at or around t!·1t~ currt~nt location 
of th6 vei·1ic!t:~. 

[0·15t1J F'!(?. SJC: dt~picts \lt~!·1!c!t:~ 200 continuin9 to proQrt~ss E~ion~1 roacfv\la:/ BOO in !ant~ 
902 fo!!o\vin&i F"!(], 9E3 . ..L\s vehic!t:! 200 rt:~ach6s the portion of roadvv·ay 900 at vvhich tt&1£~ 
iT!t:1rfJt~ ol !ant:1 9·1 f) into !ant:: fJ02 has bt::t:1n c:orT1p!t:rh:1d, !an~: constraint 90f) is onc::~2 a~1ain 
!Tlarkt~d by ~l so!!d !int~s on roacivvflY 900, this t!rr1t~ b~/ so!!d !inf.~ EJ05cl and !ant~~ 
constrr:1int prediction ~-r;ay cease to be pt~rforrnt:;d tJy systern ·100) as iane constraint t~HJf3 
is onct:1 afJa!n dt~tt~ctt~d (ratht::r than predictt::d) as a solid !ant:: constraint try s~/stt~n1 ·100. 
in son1t:! t~rnbodirnt:~ntsl systt:~rn ·100 rT1a:l dt:!tt:!rrnine u·1at it is detectint;i a !E:lnt:~ cont:;traint 
01t the !~~nB !n vvhich \/Bhic.!e 200 is located (r~~th6r than a !an6 constraint ot a n1t:!:\1int1 
!ant:1) t)'l dett:1rri-1in!n~1 that tt--1t:1 !an~: constraint is no !onfJt~r approac~·1in(~ tht:: \/t::!·1ic!~: (or 
tt&1B !E:ln£~ in \Vhich th£~ vt:~hic!B !S travt:~!int;i) at at:ovt:! tht~ preciBfin6d tt&1r£~shoid rat£~ of 
i:.1pproact·1. !n sorTH~ en1bociin1t~ntt=:-. sy·stt~rn ··i 00 ~-r;ay cietern1ine that it is detectin{J a !ant:; 
constraint ot tht~ !ant~ in \\:t1!ch tht~ vt~h!ck~ is !ocatt:~d (ratht~r ·u·1an ~l !ant~ constr~lint of E~ 

n1t~rging !ant~) by dt~~tt~~rrn!ninQ ti·1at tht~ !ant~ constr1l!nt is \~vit!·1in fl prt:~dt~fint:~d ti·1rt~sho!d 
ciistanct:; 01-= u·1e predicted !oc.ation of the !ant:; constraint) .as predicted by !ane constraint 
pr~2d!c:t!on 
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Espacenet - Description Page 34 of 49 

!inf.~ ·1003a and tvvo 01t vvhich (s!,1adovv f.~dgt:~s ·1005a and ·1005b) art:~ attributab!f.~ to ~1uard 
n:~i! shadovv· ·10·1 t). !n sornB Br1'1bociin1t:!nts; th£~ cietBction 01t !llu!tip!t~ t~d&iet:; on on£~ sidt:! of 
a \lt~t,;ick:: or Lant~ rT1a:/ rr1akt~ it rnon2 difficult to !dt~ntif~/ a !ant:1 constraint frorTl H'1t:1 irr1a~lE)S 
avai!ab!t~~ to sy·stf~rn ··i 00\ such that tht~ !ant~ constr1lint cannot bt~ idf.~ntifit~~ci \Alith a hig!'l 
!e\lei 01-= certainty. l\ccordinQ!)'\ !n son1e en1bodin1t:1nts, \:·vhen sy·st-t:n-r; ··100 detern1ines 
tr--iat ~1u{:1rd rai! ·1 o··i .2 or guard n:1!! posts ·1 o··i 4-an:1 prt~st::ntl tt'1{:1t ~1uard r;:1i! s!·1ado\J\/ ·10··1 l:1 is 
bt:dn~1 cast onto roEH.iviay· ·1000, or th~lt rnu!tip!t~ t~dgt~s art~ dt~tt~ctt~d on thf~ sarnt:~ s!dt~ 01~ 
!.ane ·1002, systen1 ·100 n1.ay df.1tf1n-r1inf:; that {Juard r(:1i! shadOV\l conditions are prt~sf.1nt, 
and i-r;ay ac::c::ordin&1iy t:=nfJ;:1gt:1 a [Juarc] rail shado\fv rT1odt:1. in sorTlt~ t~n1bodirnE)nt: a &1uard 
rail sh~~dovv r1'1(H.it:~ rn~3:-/ cause !~~nB c.onstraint pr6diction to b6 ext:~cutBd tor tht:~ sidt:! of a 
!anf.1 th.at is pn:.;xirr;ate to the df:;tt:;ctt~d {JUE:trd rad, t=::t"1adovv) or t~d{Jes. t3y usin~1 !.ane 
constraint prt::d!ct!on: systt:1rr1 ··100 rr1a:/ prt::c]ict tht:: ioc::at!on of !an~2 c::onstraint ··i 004- in 
accordanct:! vviU·1 any of tht:! tE.~chniqut:~s d!scusst:!ci ~3bove vviU·1 r6spt~ct to F·1c;~). B . .t\ .. ec: 
r:1nci/or 9l\,~9C: .. in the dt:;picted t~xai-r;p!t:;; sy·stei-r; ··100 correctly prt:;ciicts tht:; location of 
!ant~ constr1l!nt ··1002 to coincidf~ \~v!t!·1 thf~ f~d~lt~~ dt:rfint~d b':l paintt~d !ant~~ !int~~ ·1003a: 
ratht:~r th~3n £~ither of u·1£~ £~d~1t:~s dBt!ned t:y QU~~rd rail sh~~dovv ·1 O ·1 *':t ! n ~~ccon:ianct:~ vv!th 
the detect!on of ir:1ne constn.:1ints ·1004 and ··1 OOE.); sy·st-t:n-r; ··100 caust:;s vt~!·1icie 200 to 
tra\/t:~! insit:it~ !ant~ ·1002 as dt~firH:~d b~l !~lnt~ constraints ·100-4 and ··i 00ft 

[0·1f)l:1] in sorTlt~ t~n1bodirnE)nts: &1uard rail st,1adOV\l prediction rr1ay caust:: !ant~ constraint 
prt~~diction to bf~ f~n~1a9t~d \\dU·1 no !in1itation as to hovv !on9 !Eu·H:~ constraint prt~diction c;an 
b£~ carrit:!d out. ·r1·1ut:;, for exarnp!t~ rather t1·1t:~n tht~ !llaxirnurn d!stanct:! tor !ant:~ constraint 
pr~2d!c:t!on bt::in~1 st~t to ··1 B rnE)tE)rs (as in tt-iE) E)xarr1pit:1 of F·ic;~;. B/.-\.--8(~) or ·1000 rnE)tt::rs 
(as !n t!·1t~ t~X~ln1p!t~ of F:!C?S ~)/.-\~~t1(:)J S'-/Stt~rn ·100 rnay turn of1~ tht:~ rnax!rT1un1 distflnct~) 
functionail'Y conf!{Jurin~1 t!·1e sy·stei-r; so that !r:1ne constraint prt:;ciiction rn.a,y continue for 
an indt::fin!t~2 distanct:1 (and/or an indt~1~inite tirnt:1) so long as ~1uard•-·rai! shac]O\:V 
conditions cont!nut~ to bt:~ cit~tt~ctt~d E~nci so long as no !ant~~ constraint prt~d!ct!on 
cancellation conditions are dt:;tt:;ctt~ci. 

[0·1 t)l] F"!(:.;. ·1 ·1 is an t:~xBn1p!ary· bloc!\ dia9rarn 01{ rnBr1'1or:l ·14-0 or ·150, Vt/hict·1 rna'/ stort:! 
instructions for perfon-r1in~1 one or i-r;ore operations consistent vvith disclosed 
t:=rnt)odirnE)nts. /.\s HiustratE)d in F:1c:;. ·1 ··1: rr1t~n1ory ·14.0 or ·150 n·1ay· stor~2 onE) or n1ort:1 
rnociu!t:~s for pen\)rrni119 tt1e tt:~cf1niques dt:~scnb6c.i t1ert:!i11 F'or exarnpit:! rn£~!l1ory ·1.40 or 
·150 n1r:1y store in1a~1e obtainin~1 n1ociuie ·t ·100; road\A/E:ty !.ane constraint rt~CO{Jni.zin~1 
rr:odl~!t~ ·1 1021 dt~tt:~n-r:ininq rr1odu!t:~ ·i ·104 roE~dvia'/ !~lnt:~ constraint prt~ci!cting n1ociu!f~ 
·1 ·1 Ot3, \ie!·1ic!t:~ 6nE¾blinQ rnodu!E.~ ·1 ·1 OB1 ~~nd lE¾n£~ cont:;traint prt:!diction ceasinQ rnodu!t:~ 
·1 ··1·10. /..\s vvouki be t:1pprt:;c!ated by r:1 pt:;rson of ordinary si·d!i in tht~ art any of tht~ 
prf~viousiy rt:~citt~d rT1odu!t:~s n1.;]y' bt~~ cornbint~~ci \:vith t~ilci·1 otht:~r or \:v1H·1 ou·1t~r i-r:odl~it~s 
intt:~n\:1cBd vvith onB anoth£~r or Vt/ith other !llodu!t~s and/or subdiviciBd into furtht:!r 

[0·1t)£3] !n son·1e en1bodin1t:;nts: proct:;ss!n~1 unit ··1 ·10 n·1ay e.xecutt:; instructions stored on 
tht~ ont:1 or rnore rr1oduh2s in rr1t~n1ory ·1.40 or ·150 1 and tht:: t"::XE)c::ution by processinfJ unit 
·1·10 r11ay c.ause t:;yt:;tBrr1 ·100 to pt:!rforn1 t1·1B rnBthods discusst~d ht:~rBin. 

[O·lf3fJ] !n sornt:1 E)~T1bodirr1t~nts) proct~ssinfJ unit ·1 ··10 rn-Ery caust~ S~lStE)!Tl ··100 to obtain 
(B.t;i.l vvith irnat;it~ obtainint;i rnoduie ·1 ·100) rnultipiB in1E¾t]t:~s 1{rorn E¾ GE¾n1era (6.t]., !!l1a9t:~ 
capture de\lict:;s ··i 22, ·t 2-4

1 
and/or ·12E3). vv!·1erein t~·1e carTH~ri:.1 is adapted to capturt~ 

\~vi·1t~n rT1ountt:~d on ~l vt~h!c!t~ (t~.~1 , vt~~!·1!c!f~ 200) E~nci Vihiit~ tht:~ vt:~hicit~ is in 1-r1ot!on: 
irnaQt~s of a road\:vay \:Vithin a fit~~id of vit~\:-V of tht:~ carr:t~r.;], apply· irr1a~1t~~ prt:1ct~ssin9 to tht~ 
rnuitiple !n·1a~1es to reco{Jnize (t:;_~1-, 'J\dth roadvvay lane constraint recO{:H)iz.in~1 n1oduk~ 
·1 ·102) a lirst roadvva:/ !ant:1 constraint d~2t~2rrT1ine (t:1.fJ.1 \J\lith dt::tt::rrn!ninQ 1-r1odu!~2 ·1 ·10-4), 
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Espacenet - Description Page 36 of 49 

so1T1t~ t~rnbodin1t~~nts1 !~lnf.~ !int:~ B03a rna'-/ bt:~ rf~co~1nizt~d b\/ s·ystf.~!T1 ·100 in tht~~ n1u!tip!f~ 
c.·H.:.qu!rt~d irn~:1t;1t~s; and t:;yt:;tBrT1 ·100 n1;:_~y d6terrnint:! thE:lt !ant:~ iin6 BO~)a is;:_~ \/isua! r11arkt:!r 
for !ant:1 constn_:1int B0~4. 

[O 4i 7f:.)] i\t stf.1p ·12ot3) in sorT1e en·1 bociin1ents1 the systen1 dt~tt~rrn ines1 tJast~d on the 
iT!u!t!ph:1 !r1'1agt:1s, \:v~·1t:1tht~r onE) or n1ort:1 dfJfinE)d !ant:1 pn2d!ction conc]!tions art:1 s.at!sfh:1d 
In sornt:~ f~!T1bod!1T1t~nts) a !ant~~ prf~diction condition r1'1E~~/ bt~ ~ln'-/ prt:~dt~tt~rrnint~d condition 
by \:·vhich sy·stf:;rn ··i 00 ~T!r:1y cietern1ine vvht~tht:1r to prt~ciict tht:; location of r:1 !.ane 
constraint. in sorT1t~ ~2n1bod!n1t::nts: on!·l ont~ !an~2 prt~d!ction condition n~2t::c] t)t:1 satisfi~2dl 
\bli·1i!t:~ in otht~r en1bodirnents1 a rninirnuill thr6sho!d nun1b6r 01t !;:_~nB prt:!d!Ct!on conditions 

nun1bE)r of !ant~ prt~c]!cation conditions can bE) dett:1rrT1inE)d in accorc]anct:: \:Vit!·1 i·1istor!ca! 
inforrnatio11 rf.~9~3rtiinQ tht:~ roadvvay it:~n6 layout tht:~ roadvvay topo!O&l'/i shadO\l'il 
conciitions, visitJi!!ty conditions, prt:1senct~ of {Ju.ard r(:1i!s and/or 0U·1er br:1rriers a!on{J the 
road\'\la'-/: prt"jst:~nct~ of ot!·1t~r Vf.~hic!t~s on tht~ roacivvflY J t~tc. 

[O ·t 77] in sornt:1 t:n-r;tJod!rTH~nts) tht~ one or ~T!Ofl~ dt~fined !.ane prediction conditions 
co1T1prist:~ that tht~ st~cond roE~dvva:/ !~lnf.~ constraint ct~ast:~s to bt~~ rl~~coQnizf.~d. bE~St"jCi on 
u·1B rnu!tipie in1E:lt1£~t\ as tht:! \lt~h!c!e prot;irt~sses, F·or 6xar11p!t:~1 in sorn£~ t:~il1bod!r11entt:;I 
tht~ systt:1~-r1 rn.frl continuous!~/ capturE) and consult rnu!tipit:1 !rr1a~1t::s corrE)spondinfJ to tht~ 
Vt"ji·1ic!t:~'s currf.~nt !OCfltion and \licinit~l; as tht"j \lt~i·1ic!t~~ trE~\lt"jis a!on~i a roadVii":1Y and fliong 
~3 !ant:!l a !E:ln£~ cont:;traint that vv·at:; r1~cot1niz;:_~b!t~ E:lt one inst~3nct~ in tin1t:! b~3S£~d on onB 
subst~t of tht:: n1uH!pk:: h-r1a&1t::s rTl;:l~/ ct~as~: to bt:: n~_::COfJn!z.ab!e at a sut)sequt:1nt !nstanct:: 
in ti1T1t~ bflSt:~d on E~ !fltt"jr subst:~t 01t ti·1f.~ rnu!tip!t~ irT1~lQf.~S. !n ti·1t~ f.~XE~n1p!t~ of F:!C?S. B/\ .. g(~ 
systerTl ·t 00 n·1ay ana!y·ze t!·1e in1E:1{Jes received of roadvvay· BOO as \tehicie 200 travels 
along n .. ;ad\fva:l BOO frorr1 !ts position !n F-!(~ Bl\ to !ts position in F·!c3. Bf3. l\s \1t::!·1icit:1 .200 
tra\lt~is fron1 its position !n F:!(3. ()/\ to !ts position in F:!(? BE3, it rt~~lci·1f.~s tht:~ rnidd!f.~ 
portion 01,: roadvvr:1y eoo at vvhich dotted iane nne 803b is not paintt:;d on roadvvr:1y eoo. 
LJpon anai'lZin~1 tht~ rt~ct::ivt~d n1u!tip!t:: irnafJt~s frorT1 tt--;!s rnidd!t:1 portion of roadV\lay aoo, 
syst6rn ··! 00 rnay c.£~ast:! to r1~cot1nizt:! !~3nt~ constr;:_~int BOt) dut:~ to tht~ E:lbst:~nct:! of !E:lnt:~ lint:~ 
803b. ·rhis ct:;asin{J to recot1nize a !ant:; constraint as vehicle 200 pro{Jresst:;s aion{J 
road\l'-/ay eoo 1-r1ay constitute a !ant:1 prediction c::onc]!t!on in sorr1e erT1bodin1t~nts 

[O·t 78] in sorne t:;i-r1tJod!rT1ents) tht~ one or i-r;ore dt~fined !.ane prediction conditions 
corT1prist:~ that tht~ iflnt~ constrE~int on tht~~ first sidt~ of tht:~ !ant:~ i·1as l:1t~t"jn rt:~co~1n!zt~d for at 
k:!~3st E:l u·1ret:;hoki tir11e or a u·1r£~shoid distE:lnc.£~. C)ptionaH:-/1 a u·1r1~sho!d tir11B or a 
u·1resho!d dist.ance associated \A/ith U-1e one or rnore ciefined iane prediction conditions 
Cfln bf.~ dynflrnic and CE~n bt:~ adjustt~~ci accordin~1 to 1·1istorica! !nforn1~ltion rt:~Qflrding tht~~ 
roadvvay !ane !ayoutl the roadvv~3y topo!0Qy1 t:;h~3dovv conditions! visibility conditiont:;, 
pr~2st::nce of ~1uard rails or ott1~2r barrit:1rs a!onQ H'1t:1 roadvvay, prt:1s~2nc~: of otht::r \/t~~~1!c!t::s 
on t!·1t~ rofld\lV~l~/, t:~tc, ! n sornt:~ t:~~Tl bodirT1t~nts\ such a !E~nt:~ prt~diction condition n1fl\/ st~r\it~~ 
to pre\ient U-1e sy·sterTl fron1 (or reduce the !ikeiihood of the systen1) en{Ja!Jin!J in iane 
constraint prediction \J\lt--;~:n H'H:1 systt::rn dt::tt::cts a !ane constraint on a sinfJ!~: sidt~ of a 
!ane (or E:l sin&i!e t:;iciB ot a vei·1ic!6) for a first tir11t~. ·rhat is in son1t:! t:!rnbodirnt:~nts1 if a 
vei·1ic!t:~ is trE:lveiinQ ~3nd con1t:!S upon E:l sinQ!t:! !~3nt~ !ine or otht~r !ane rnarkin&i or indicator 
for tht~ first tin1t::1 tt1e s·lstt::rn rT1ay· rt~lrain 1trorn prt::dictin(~ tht:: !oc::ation of anotJ1~2r lane 
constraint basBd on tht:! t:;int;1!6 !ane n1;:_~r~\in9/inciic;:_~tor_ In sornt:~ 6rnbodiil1Bnts, this !ant:! 
prt~ciiction condition rT1ay ser\1e to t:n·1surt~ (or increast~ the Hke!H-1ooci) that t1·1e sy·sterr; is 
n1fli\in~1 vE~!!d and accurE~tt~ !flnf.~ constraint prl~~dictions bast~d on actual !ant~s ti·1at t~~.x!st 
on a road .... ~vay. ilnci not on isoiatf.~d. strilV or f.~rTont:~ousi'-/ or r1lndorni'-/ p!E~Ct"jci !ant:~ 
rnarkin~1slindicators. in SCHTle en·1bodin1entsl a predefined thrt~t=::t"1oid distance n1ay bt~ 
fix.t:1d in tht~ syst~:~-r1: or rT1a:/ bt~ dt::tt::rrnint::c] trl tht:: S)lSt~2rT1 bast::d on a currt~nt spt~~:d of 
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Espacenet - Description Page 40 of 49 

802 1 E~s sho\;VTl in F:ic;. c1f:1 !n sornf~ f~rnbod!rr1t~nti\ !ant~~ constraint BOf) rn~ly bt~~ prt:~dictt~d 
at:; t:~ S!n~1ie ci-:.~shE.~d Hne i-:.~rH:~ constraint bE:lsed on U&1B prt~\/iout:; r1~co~1nition1 in F·1c;. B..t\ 
b.ast:1d on !.ant~ !int~s B03b) of !ant~ c::onstr;:1int BOf3 as {°:1 sin~1!~2 d;:1st,1t:1d !in~2 !ant:1 
constraint. in sor1"1t~ t~n1bociirnf~nts. U'1t~ position an~1it~\ t~lPl~~l E~nci/or any oti'1t~r 
ct·t.:1rr:1cteristic of iane constn.:1int 80{3 rnay· be predictf.1d bast~ci on r:1ny stored or 
ot!·1~2r\v!st:1 dt~tt~rn1!nt:1d inforrn.at!on acct::ss!b!E) b'i s:/st~2r1"1 &100 about \/t:1hic!t~ 200, 
roE~dvvE~'-;/ aoo: or E~n\/ othf~r surrounding t~~nviron~Tlf.~ntE~! fE~ctors. 

[0·1s1·11 in sor1'lt~ t~n1bodirnE)nts: prt::c]!ct!ng tht:: ioc::at!on of a !an~2 constraint con1prist~s 
prt:~dictint;i a \A/idth oft:~ !E:ln£~ t:at:;t:!d on !nforn1;=,~tion about ;=,~ pr6\/!ousiy dBt£~rrT1int:~d \Vidtt&1 

spt~cifie. !ant:! in the rect:~nt past (t:L9,I ~3 i\~vv seconds bt:n\)rt:~ ian6 constraint prt~d!ction 
vvas pf1rton-r1ed). In son1f:; t~rnbodi~-r;ents) vvt·1en r:1 systerTl is detect!n~1 both constraints of 
a !ant~ ~lnd rnay· tht:~rf.~b~/ dt~tt~rrnint~ ti•1f.~ vvidti~1 of ti•1at !ant:~: E~nci tht:~ systt~n1 ti•1f.~n ct~ast:~s 

lanf.1 cont!nuf.1s to bf:; tht~ sr:1rnf:; V\l\dth. ·rhf:; systen1 rT1r:1y· r:1ccordin~1i'Y predict tt·1e ioc.ation 
of tht~~ prt~~dictt~d !ant~ constraint such that tht~ !ant~ is prl~Ciictt~d to rt:~rT1ain constant or 
substE:lntia!!y constant in \l'ilidth .. !n tht:! t:!X~3rnp!e 01{ F·1cJE;. 8/~·-BC~:

1 
vvt&1£~n syst6rn ·100 is 

prt::dictinfJ thE) location of !.ant~ constn:1!nt BOt3 !n F·1c;. BE!: constraint BOf3 !s prt~d!ctt:1d as 
bt:~ing a distanct~ a ··12 frorn !ant~ constr1lint B04 ·rhis distanct~~ a ·12 ~T1a·y bt~ ti•1t~ sarTlt~ 
d!stanct:! e ·1 .2 that vv~3s dE.~tE.~ctt:~d bt~tvve£~n !;=,~nB constraint BOt3 and !ant:! constraint B0-4 
\t-i/ht::n v~1hic!t:1 200 \:Vas in tt--it:1 position s!·10\fvn !n F~!C3. Si;_. ~)y·stt~n1 ·100 rna'l: in sorn~1 
t~rT1bociirnt~nts log or c~lChf.~ i•1istorica! inforrnfltion about !ant~ \'\lidti•1, suc1~1 that it can 
quickly recan lane 'J\ndth ir11·\1rrnation in orcier to predict u·1e ioc.ation of a predictt~d !r:1nt:; 
constraint. 

[O·t 92] i\t step ~12··10) in sorT1e en·1bociin1entsl the systen1 en(:1b!es tht:; n1ovin~1 \/eh!c!t~ to 
avoid tht:: lirst roadvvay !ant:1 constraint anc] tht:: st::cond roacf~·v·ay !ant~ constraint. -rhus 
in son1e ernl::odirn£~nts: tht:! syst£~rT1 rn~3y cause u·1B \/£~hie-le to tr;=,~v6! !n a !;=,~nB dt~fint:~d on 

prt::dictt~d !ant~ constraint. in sorT1~2 ~2n·1bodin1t::nts1 u~1t:1 systt::rn r1'1ay· caus~1 any suitabh2 
stt~erin9; acce!t:~ratint11 dee-t:~!t:!ratin9; or ot1·1Br control 01{ tt&1B \/£~hie.le to c~3ust~ it to tra\lt~! 
vvit!·1in tht~ !ane dt:;fined by t!·1e prt:;ciicted r:1nd cietected !.ane constrr:1ints. in the exan·1p!e 
of F'!C?S. B.l\~-ac~. vvht~n systt~n1 ·100 df.~tf.~cts !ant~ constrflint BOt) in F·1c;_ er:1: S~lStt:~1T1 ·100 
U&1Bn CE:lust:~s v6hic!£~ .200 to tn3\l£~! a!on9 !~3nt~ 80.2 t:Bt\vt~en cietBctBd !ane constrE:lint B0-4 
r:1nci predict-t:;d lane constraint 80f3 to travel fron1 its position in F:ic;. 8E3 to its position in 
F·1c;. BC> 

[0·19~)] .i\t stt:1p ·12-·12) in sorT1~2 ~2r1'1bodin1t::nts
1 
tt,;e systt::rn dt::tt::rrnint::s v.it,1et!·1t~r on~1 or 

~T1ort~ dt~fint~d !ant~ prt~diction Cflnct~!iation conditions art~ satisfit~d. !n so~Tlf.~ 
en1bodin1t:!nts a !E:ln£~ pr1~diction canct:~!!~3tion condition n1ay bt:~ ~3n'/ predt:~tt:~rrn!ned 
condition t)'Y V\lhict,; tht:: systerT1 rna'y c]eterrT1int:1 vvht~tht::r to c::~2as~1 prl:1dictinfJ tt,;e location 
of a !flnf.~ constraint !n sornt:~ t:~rnbocHrT1t~nti\ tht~~ location of E~ lflnt~ constrE~int rn~ly 
continu6 to be prt:~dictt~d once t1·1B S'/Stern b6t;1ins prt:~dictint;i th£~ ioc;=,~tion ot the !ant:! 
constraint unti! ont~ or rT1ort:: pr~1dt~lint:1d !an~2 prt~diction cancellation conditions are 
satist!t~d, !n sorn£~ £~!l1bociin1t~nts only on£~ !ant:~ prBdie.tion canc6!!~3tion condition n£~ed 
bt:; satisfied in order for !.ane prt~diction to cer:1st:;_ in sorT1e en1bociin1t~nts1 a predefined 
nu~Tlbt~r or lflnt~ prt~diction conditions ~irt~~ltt~r thE~n ont~ rnust bt:~ satisfif.~d in ordt~r for 
!ant~ prt~~diction to bt~~ ct~H:1st~d. ()ptionfllly\ a corrfidt~nct~ scort~ 1T1ay bt~ ~lssi~int~d to ~l !ant~ 
prediction condition .accordinQ to predefined criteria. C)pt!ona!!y; son·1e lane predict!on 
cond!t!on can r--1a\t~2 a Qrt~att::r \fv~1!~1t,1t tJ1an oth~1rs. ~;tu! furtht~r b:/ V\.•··ay ol exan1ph2) an 
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th£~ ont~ or r1"1ort~~ n1odu!f~s in rnt:~~T1ory ·1.:10 or ·150) and ti•1t~ t~xt~cution b'-;/ proct~~ss!n~1 unit 
·1·10 rn~3'/ c;:_~usB S'/Stern ·100 to pE.~n\]rrn the n1ethods discusst:~d ht~re!n. 

[02··1 aJ in sornt~ t~rnbodirnt:~nts: proct:~ss!ng unit ·1 ·1 O rn~ly cE~ust:~ systt~n1 ·1 OD to obtain 
(f.t{J-1 vvith in1E:1{Je obtainin{J rnodu!e ·1400) n1u!t!p!t:1 irTlr:1~lt~s fron1 r:1 cr:1n·1era (e.~1 .. ) ir11(°:1{Jt~ 

capturt~ dt::\tict~s ·12.2: ·12~4, and/or ·12f)): \J\lt--1E)n:1!n tht:: carnE)n.:1 is adapt~:d to captun2\ 
vvht~~n rnountt~d on a Vf~hic!f.~ (t:~.~1-i vt~hic!t~ 200): ~lnd \lVhi!t~ t!·1t~ \/f.~hic!t~ is in r1"1otion: 
in1at1es of .a ro(:1dvvay· V\/iti·1in a fie!d of vie\A/ of tht:; c.arnera, apply irna{Je processin{J to ti·1e 
n1u!tip!t:: irnafJt~s to rt:1cx)~1n!zt~ (t~. &1., \:V!t~·1 construc:t!on z.ont:1 !nd!c{:1tor rt:1cx)~1n!z!nQ rnodu!e 
·i 402) onf.~ or rnor1~ 1nd!e:>~1tort:; of ~3 construction zont:~. -=-~nci in accordanct~ vvith 
rt:1co~1n:zint1 tht:1 one or rT1ore inciicatort=:. of a construction zone output (e.{J.: vvith si~1na! 
outputting n1oduiE) ··l-40f)) a si(~n;:1! indicatin~1 that tt·1t:1 VE)h!c!e is proxirnatt:: to a 
construction zont~. 

[02··1 t1J in sornt~ t~rnbodirnt:~nts: proct:~ssing unit ·1·10 rn~ly CE~ust:~ systt~n1 ·100 to dt:~tt~~rrn!nt~ 
(e.t1-1 Vt/ith dt~tern1inint1 n1odu!t:~ ·!-40-4-)l bast:~d on the ont:~ or rnor1~ indict:~tors: th;:_~t tt&1B 
\/t:1!·1ic!e is pro.xirnatf:! to a construcl!on zone and in accordance vvith a dt~tt~rrnination 
that tht~ \.•··t~i·1ic!t~~ is proxir1'1~ltt~ to a construction zont\ output (t:tg., vvith si~1na! outputtin9 
r11odu!t~ ·14.t]t:1) U&H:~ S!9na! indicatinQ that tht~ \lehic!t:! is proxir11atB to a construction Z(Hlt:t 

[0220] in son1t~ t~rnbodirnt:~nts proct~ssinQ unit ·1 ··i O rnay· caust~ sy·stt:HT! ··i 00 to: in 
~3c.cord;:_~nc£~ \A/ith t1·1B dt~tt~rn1ination that t1·1e \/Bhic-lt~ is proxirnatE.~ to ;:_~ construction zone 1 

caust~ tht~ rT10\iinfJ \/f.1hic!t~ (~2. fJ., Viitt·; \/t::!·1!c!E) rnovin~1 t:=nab!!n~1 n1oc]u!E) ··l-40B) to rT10\/t~ in 
accordanct~ \'\lith tht~ construction zont~~ indicators. 

[022·11 in sor1"1t~ t~n1bodirnE)nts proc::~2ss!nQ unit ·1 ··io rna'l caus~2 S'iStt::rn ··ioo to dett:1rrT1!nE) 
(t~-~1-) Vlith cit~tt~rn·1ining n1odu!t:~ ··!·40-4)1 bflSt:~d on t!·1t~ CHlt:~ or n1ort:~ indicatori\ th~lt tht~ 
construct!on zone is a corT1pif:;x construction zont:1, r:1nd in accordancf:; vv!U·1 a 
dt~t~2n1'1!nat!on that t~·1e construction zon~2 !s a corT1pit:1::< construction zone, disab!~2 (e.Q.; 
vvith vt~hick:! control dit:;;:_~l::Hnt;i rnoduiB) auton1att:!d V6hic!£~ control tunctiona!ity. 

[02221 F·1c~. ··15 !!!ustratE)S a proct~ss ·1500 for irnp!t~rnt::ntin~1 !ant~ constraint prediction 
consit:;tBnt \A/ith t1·1B disclosed t:!rnbodirnt:~nts. !n soil1e en1bodin1ents1 tt&1B steps in 
process ·1500 i-r;ay tJe i!!ustrated by u·1e situations Hiustratt~ci in F:ic;. ·1 :.:1 ....• ::\.ccordin!J to 
soi-r1t~ t~n1bodin1t~~nts1 proct~~ss ·1 soo r1"1~l~/ bt~ irnp!t~rnt~~ntt:~d b·y ont~~ or n1ort:~ cornpont:~nts of 
n;:_~vit;iation systt~rn ·100: t:;uct&1 as at !t:!ast on£~ proct:!ssin9 unit ·1 ·i 0 . ..L\ccordint1 to son1t:! 
en1bodirnf:;nts; proct:1ss ··1500 n1r:1y bf:; irnp!t~rnt:1nted by a S'yStf:;i-r; ··i 00 associated vv·ith a 
Vt~i·1ic!t:~ 200. 

[022~1] i\t stt:1p ·1502) in sorT1~2 ~2r1'1bodin1t::ntsl a s·lstt::rn rt~ct::!vt~s rT1u!t!p!t~ in1arJ~2s of a 
roE~d\AlE~'-;/ in tht~ vicinity· of ~l !T10\linQ \/f.~hic!t~ E~ssociatt~d vvith tht~ systt:~!Tl. !n soi-r1t~ 
en1bodirnf:;nts; t!·1e ont:1 or n1ort:1 iiT!a!Jf:;s art:1 acquired usinQ at !east one in1at1e capturf:; 
t1E)\t:ct~, suc::h as !rT1a~1t:1 cap tu rt~ dt::v!c:~2s ·122; ·124., and/or ·12f). ·T~t·;e p!uraHty of i!T1a&1t::s 
rnay b6 r6C-£~ived t:y th6 s:lsten1 tt&1rout1!·1 a data !nterfact:! t:;uch as data int£~n\:1ce ·12e. !n 
the t:!xarnp!e i!!ustr;:_~tt~d in F·ic;. ·1 ~); S'/Stern ·100 rnay acquir1~ a plurality ot irna9t:!S of 
roadvvay ·1300 in tJ-1e \dcinity 01~ \tt:1hic!t~ 200. 

[0224] i~t step ·i 504 in son1t~ t~rnbod!i-r;ents, U-1e systerT1 rt:1CO!Jn:zes in the rnu!tip!e 
irnaQt~s. ont~ or r1"1orl~~ indicators of E~ construction .zont~. !n sornt:~ t:HT1bod!i-r1t~nts\ tht~~ 
S'-;/Stt~r1"1 rnay ust~ ir1"1E~gt:~ anfliy·sis tt~~c!·1niqut~s to proct~ss tht~ ont:~ or rnort:~ !1-r1a~1t:~s 
rt:1ceivt:;ci to detect si~1ns, object~:\ other vt:;i·1ic!es, n1r:1rkt:;ci lane lines, anci any· 0U-1er 
objt:1c:t.s or charac:t.E)r!st!cs of a surroundin~1 t~n\dronrnE)nt. in sorT1~2 ~2r1'1bodin1t::ntsl certain 
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s1~1ns, rr1arkin9i\ !ant:~ !int~s objt:~ctsl and/or cornbinations of any· such dt~tt~ctt~d flSpt~cts 

!Tlt':~'/ be prt:!ciBtBrrl1int:~d by tt&1£~ S'/Stt:!rn to bt~ inciic;:_~tors of a cont:;truct!on zonB. in son1t:! 
t::rnt)odirnE)nts. cont:1~1, barrt:1!s fiash!nQ lights: po!~2s\ b{:1rrit::rs1 {:1nd/or n1arl\E)rs prt:1sf~nt !n 
tht~ \/icinity of tht~ roadvvfl:l rn~ly bt:~ prt:~dt~tt~rn1int~d by tht~ systt:~~Tl to bt:~ indicators of E~ 

construct!on zone. !n son1e en1bodin1f.1nts, prt~ciefinf.1d tr.affic si~1ns, such as U-1ost:; 
bt~ar!n~1 tt:1xt: s,.yrr1bo!s: or in1a(~~2s kno\fvn to !ndicatt:: a construction z.ont::: rr1a:/ bt~ 
prt~dt:~tt:~nT1inf~d by thf~ systt~n1 to bt~ indicE~tors of a construction zont:~. in sorT1t~ 
en1bodirnf:;nts; lane lines rn(:1y· be detern1ined by ti·1e sy·stf.1~-r; to bt~ indicators 01-= a 
construction z.ont::. F:or E):xar1"1p!t:1, in c;t~rn1any, construction z.ont::s n1ay b~1 rnari<t:1d V\lith 
spt:~ci~~! construction zon£~ !ant:~ !in6s paintt:!ci on n]EH.iVt/ayt:;I the construction zont:~ h:·u16 
!inf.1s possibly· beinQ of a difi\:;rt:;nt co!or or a ciifferent appearance than convf.1ntiona! lane 
!int:1s. -rht~ systt:1rr1 rna'l dt:1tt:1c:t !.ant~ !int~s of .a color, app~1ar~:1nct:1, or!,2ntation and/or 
!oc~3tion u·1at indic.atE.~s to tht~ systt:Hll th~3t the Hnet:; t:·u·t~ construction .zont:! !ant~ Hnt~s, and 
u·1e sy·stf.1~-r; n1.ay rt~coQni.ze such construction zone lane lines as indicators of a 
construction zont:~. 

[0225] in tht~ ex.a~-r;p!t~ of F:1c;. ·1:.:1; sy·stf.1~-r; ··100 rr1ay· reco~1nizt~ cones ~13··1f3, construction 
roE~d si~1ns ·13-·i BE~ E~nd ··13 ·1 Bb, flnd/or p~lintt:~d construction zont~ !ant~ lint~ ·132t3. in sornt~ 
en1bodin1t:!nts an:l or a!i of tt1ose eien1t~nts 111ay t)t:! pr6tielern1int~d b:l syst6rn ·i 00 or 
dynarT1icali:/ cjt~tt~rn1in,2d by sy~1tt:1rr1 ·100 to bt:1 construction zone indicators. 

[02.2*':)J ..L\t step ·150t31 in sornt:~ t:~rnbod!rT1entt:;I th6 s:lsten1 dt~tt~rn1inet:;I bast~d on th6 ont~ 
or rnore indicators) V\lht~tht::r tht~ \/t~t,1ic!t:: is proxirT1at~2 to .a construc:t!on zont:1. in sor1'lt~ 
t~rT1bociirnt~nts a S\/Stt~rn rT1E~~/ dt~tt~rrnint~ bflSt:~d on tht~ proxi~T1it:l (to t1·1t~ Vf)hiclt~\ 
roach:v·ay; or lane) of construction .zont:; indicators that u·1e vehicle is pn:.;xirr;ate to r:1 
construction z.ont::. !n sorr1e erT1bod!n1t~nts, a systt~rn rT1a:/ assurnt:: bas~2d on tht:: 
orit~nt~ltion or p!~lCt:HTH:~nt \:vith rt~spt~~ct to a road\~vay· or a !ant~~ thflt u~1t~ \/f.~hiclt~ is 
pro::-(irn.att~ to a construction zone. in sornt:; t:;rntJodirT1ents) a systen1 rnay· detern·1ine 1-=rorn 
u--it:1 content (t:1.fJ.1 tt1e irT1a~1t:1s, syn·1bo!s, and/or tt::x.t) of ont~ or rT1ort~ road si&1ns that H'1t:1 
vBhic!t~ is proxirnatE.~ to~~ construction zone. In sornB £~rT1bociin1t:!nts, a rninirnurn 
t1·1reshold nu~TltJer of construction zone indicators rnust bt:1 detected vv·ithin a rnaxin1un1 
thrt~st,1o!d t!r1'lt~ ol ont:: anotht~r in orc]~2r for a S)lSt~2r1'1 to dt:1tt:1rlT1int:: that tJ1~2 \/t:1hic!t~ is 
proxin1~~tt~ to a cont:;truct!on zonB. in the ex~~rnp!t~ of F:1c;_ ·1 ~1, S'/Stt:!rn ·100 rnay 
cietern·1ine tJased on the sirT1u!taneous dt:1tt:;ction of cones ·1 ~) ~1 t3, construction ro.ad si{Jns 
·13-·i BE~ and ··13 ·1 Bl:1, flnd/or pE~intt:~d construction zont~ !ant~ !int~ ·132t3 that \.•··t~i~1ic!t~~ 200 is 
proxirnatt:~ to ~~ construction .zone. 

[022-~7] in sornt~ t~rnbodirnt:~nts: if it is dt:~tt:~rrnint~~ci, flt b!oci<. ··iSOf)
1 
ti~1at tht~~ \lt~l·1ic!t:~ is not 

pro.xirn.att~ to a construcl!on zone tht:1n ~T1eU·1od ··i 500 n1ay return to stt~p ·t 502 .and n·1ay 
continue to acquir~1 .additional !rr1a~1t::s of t~·1~2 road\t-Jay as tirrie pro~1r~1sses. 

[022£3] !n son·1e en1bodin1t:;nts; if it is dt:;tt~rrnined, at tJloci\ ·150f31 that U-1e vehiclt~ is 
proxin·1at~2 to .a construc:t!on zont:1, tht~n n1t::H--1od ·1500 rriay pn)ct~t::d to st~2p ·1 SOB i'.-\t st~1p 
·150t11 in son1e ernl::odirn£~nts! in ~3cc.ordancB \Adth a dt:!tt:!rrninE:ltion that tht~ \lehic!t:! is 
proxin1~~tt~ to a cont:;trucbon zonB, the syt:;tBn1 outputt:; a si9na! inciic~~tin&i that tht:! vt~t&Hc!e 
is prox!rnatt:: to a c::onstruct!on zont~ !n sorn~1 t::iTlbod!rr1~2nts, tht:: si(~na! output try s:-./stt~ni 
·100 rn~3'/ bt:~ ~3n E.~!ec.tronic si9na! or an t:!!Bctronic n1t:!ssa&1e t1·1at cornrnunicat6s to any 
con1ponent of the systen1 or to any· associatt:1d S'YStt~rn thr:1t a construction zone is 
dt:~tt:~ctt:~ci. For t~x.;]rnp!t~ a siQna! rnay l:1t~ st~nt to fl disp!a'-/ s~/Stt~rn associatt:~d vvith tht~ 
S'-;/Stt~rT1) or fl sign~li nia\/ bt:~ st:~nt to E~n\/ otht:~r !ocE~! or rt~niott~~ S'-;/Stt~rT1 coi-r1~-r1unicativt~!\/ 
coupled \:·vith tne systerT1. !n son·1e en1bo(jin16nts u·1e si!Jnal rT1ay· be pt~rct:1ptibie by a 
dr!\it::r 01~ tt'1t:1 vt:1hicle. F·or t~xarnp!t~, tt'1t:1 s!fJn.a! rriay b~2 a \tis!b!t~ s!~1na! (suet,; as a !!Qhtt~d 
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!ndicE~tor or a disp!E~'-;/t~d f~!t~n1t~~nt on a cornputt~r or f.~ntt~rtain~T1f.~nt S\/Stt~rn disp!a\/) 1 an 
aud!b!E.~ si9na! BrT1itt£~d by t:~ spt~akt:~r systt~rn, and/or E¾ haptic sit;1n~3! such t:~t:; t:~ \l!bration .. 

[022t1J /\t stt~p ··15·1 C\ in sornf~ f~rnbod!rT1t~nti\ in accordanct~ vvith tht~ dt~~tt~HTn!nfltion that 
tht:1 Vf:H·1ic!e is pro.x:.in1att~ to r:1 construct!on zone tht:1 systen1 ent:1b!t:;s tht~ n1ovin~1 veh!c!t~ 
to n1ovE) in accordanct~ \l'-/itt--i tht~ construction z.ont:: indicators. !n sorr1t:1 t:1rr1bod!n1t~nts, in 
rt~sponst~ to dt~tf:~rrTHninq u·1E~t tht:~ Vf~i•1ic!t~ is proxirnatt~~ to a construction zont~ tht:~ 
systerr1 rn.ay· cause u·1e vehicle to be t:1cce!t:1ratec( ciect~!err:1ted; steered, or otht~r•i\dse 
contro!!t::d and r1'lO\/t::d !n accordanct:: \:Vitt'; tht:: dE)tE)Ctt::d construction zon~2 !nc]icators. !n 
sornt:~ 6rnbod!i-r1entt:;I the \lei·1ic!6 rn~3'/ bt:~ autorT1E:lticai!y s!O\l'ilE.~d to a r6duced spet:!d to 
!ncre.ase saft:1ty. !n son1t:1 t:1~-r1bod!n·1ents, tht:; vt~!·1icie rn.ay· be steered or caused to 
c!·1an(~~2 !;:1nt:1s so as to fo!ioV\l c::onstruction zont~ !ant~ !in~2s\ av{)K1 
con6s/barre!s/po!t~s/barriBrs or 0U·1er construction zont~ inciic~~tors; or 1{oi!OV\l instructions 
inciicated on road si{Jns ind!catin{J or .associated V\dt1·1 the construction zone. in u·1e 
t~~x.a~-r1p!t~~ of F:ic;. ·13: systt:~~Tl ··100 !T1E~'-;/ ~T1odify' E~ coursf~ of travt~! t:n{ \/f.~hic!t~ 200 such that 
vt:~i·1ic!t:~ 200 to!!ovvt:; dt~tt~cted !ant:! constraint ·13·14. in accord~3nce vvith construction zone 
lane !int:; ··i 32f5 (rr:1U1t:;r than !r:1nt:; constraint ·13··12 detected in accordance vvith ir:1ne Hne 
·132.4 ), flvoids corH:~s ··13 ·1 f): E~nci obt~ys tra-flic sign ·13-·i Bb (vvhich inc!udt~s ~l sy-rT1bo! 
instructinQ vt:~hic!E.~ .200 to rnBr9e !t:~ft) .. in son1e t:!rnbodirn£~nts1 \lt~t·1!c!e 200 rnt:~'/ be 
caust:1d to ac::cordin&1iy n1t~rge frorn !ant~ ·1 ~10.t:l-!t::1~t !nto !ant:1 ·1 :30.2. 

[0230] ..L\t step ·15·1.21 in sornt:~ t:~rnbod!rT1entt:;I th6 s:lsten1 dt~tt~rn1inet:;I bast~d on th6 ont~ 
or rnore indicators\ V\lht~tht::r tht~ construction z.ont:: is a con1p!t~x c::onstruction zont~ !n 
sorT1t~ t~rnbodin1t~~rrtsl a corT1p!t:~x construction zonf.~ rnay l:1t~ a construction zont~ hflvin~1 
one or rnore predefined or dynan1ic.ai!y dt~tt~rrnined characteristics associr:1ted by u·1e 
systerT1 \JV!th {:1 construcl!on zont~ !n Vl~·1ich autonorT1ous and/or dr!\/t::r-,ass!st control of a 
vt:~i411c!f~ n1a\/ bf~ uns.;]i\~ in vvhich autono~-r1ous E~nci/or dri\lt~r E~ssist control of a Vf.~hic!t~ 
rna,y be unrt~!ir:1bie or undepend.atJ!t~; or in vvh!ch control 01-: a \tehicie should be rt:;turned 
to a dr!\ter of tht:: \/t~~·1ic!t::. !n sorr;e erT1boc]!rTlt~nts, a corr;p!t::x construction z.on~1 rna'l bt:1 a 
construction zont~ vvht:~rl~ an obstruction £~xists in a !E:ln£~ or on a roE:ld\A/ay on or in vvi·1ich 
t!·1e \tehicie is tra\1eiin~1-!n sorne e!T1bod!n·1ents, .a cornp!ex construction .zont:; n1ay bt:; .a 
construction z.ont:: in \t-Jh!c~·1 a prt:1dt::1~!ned or d:/narr;ica!!y dt~t~2nT1!ned tJ1n2sho!d nurnb~2r of 
conet:;/bE:lrr6!s/po!t:~s/barriers or oth6r construction zont:~ indic.ators arB dt~tt~cted vviU·1!n E:l 

vvht~~n a construction zonf.~ is cit~nsf~!~l popu!fltt~d Vlith construction zont~ indic~ltors\ it rT1~lY' 
bt:! d6terrnint:!d to be a cornp!t~x construction .zont:!. !n the exarnp!6 01{ F"!C3. ·131 in sornt:~ 
t:=rnt)odirn~1nts: roadv-iay ·1300 rT1a:/ bt~ dt::tt::rrnint::c] t)'l sy·st~2n1 ·100 to contain a corT1pi~1::< 
construction zonf~: bast:~d on tht~ prl~~st:~nct~ of cont~s ·13 ·1 t) on roacfv\la'-/ ··i 300 1 conf~s 
·13·1 t) !n lane ·1304, a n·1!nirr1un1 t~·1resno!ci nun1ber of cones ·13 ·i t."3 beint1 cietected, and or 
a rn!n!rnurr; thrt::s~·1o!d nurT1bt::r 01~ tota! construction zon~2 indicators bt~!n&1 dt:=tt::ctt~c]. 

[02~)·!] !n son·1e en1bodin1t:;nts; !fit is d6tt~rrnined, at tJ!oci\ ·15·12, that U-1e construction 
zone is not a corr;p!t::x_ construction z.ont::: t!·1t~n n1t~thod ·1500 rna'l rt::turn to step ·1502 
~3nd 1-r1ay c.ontinue to ~3c.quirt:~ additional i1-r1a96s CH{ the ro~~chAlE:l1:l as tirnB pro~1rt:~ssBt:;. 

[0232] in sornt:1 ~1rr1t°JodirT1t~nts\ !f !t 1~1 c)t~t,2nT1!ned at block ·15··12, that tt,;e construction 
zon6 is a cornp!t~x construction .zont:!l tt·1Bn rT1ethod ·1500 n1~~y proc.£~t~d to st6p ·15··! .4. /'l,_t 
step ·15·1.4_ in sorr1e en1bociin1t~nts; in accordanct:; vv!t!·1 a detern·1ination t!·1at the 
construction zonf~ is a cornpk~x construction zont~1 U

41t~ S'-/Stt~~rn rn~ly disab!t:~ at.rtorT1E~tt~d 
vt~i41ic!f~ control functionality. !n son1t~ t~rnbodirnt:~nts: drh./f.~r assist 1{unctionfl!ity· rna'-/ bt:~ 
ciisr:1bied. !n SO!Tle en·1bodin1entsl 1-:ul!y auton1.att~ci dn\lint11-:unction.aiity rnay· be dis.atJ!t~d. 
!n sorn~1 t::!T1bod!rr1~2nts, luH control (t~.&l., acc~1!t~ration, c]t:1ct~!erat!on, stet~rin&1, ~1tc.) of 
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[02~1:3] .. rht:: fort~goinfJ dfJscr!ption has bE)t:1n pn~_::s~:nh:1d for purpost:1s of H!ustr;:1t!on. it is 
not t~xi~1austi\lt~ flnd is not !!rnitt~d to t!~1t~ prt~cisf.~ forrns or t~n1bodirnf~nts d!sc!osf~d. 
~l1odific.ations r:1nd .aciaptations vviH tJe appr:1rent to those si"\-H!ed in U-1e art 1-=rorn 
cons!c]t:1r;:1tion of tht~ spt::ci'flc::at!on and pract!CE) of ti·1~2 d!sc!ost~d t:=rnt)odiiT!t:1nts. 
/ .. \dditionfli!·y) a!thou~1h aspt~~cts of thf~ disc!ost:~d t~r1"1bociirnt~nts ~lrl~~ dt:~scribf~d as l:1t~inQ 
stored in n1t:;rnory, one si"\-H!ed in U-1e art vvin t:1pprt:;c!ate U·t.:1t tht:;se t:1spects ct:1n a!so be 
stort~d on ot!·1t:1r t~/pt:1s of con1putt:1r rE){:1dab!t:: n1t::c]!;:1l such as s~2condar:/ ston_:1~1t:: dt:1\/!Gt~sl 
for ex;:_~rnp!t~, hard disks or c:[) F~()!V1, or oti·1Br 1{orrns 01{ f~l'-\tv1 or F<()!V1; LJ~3f3 rnt:~di~3

1 
L)\/L)l 

t3!unray1 or 0U·1er optical dri\/e n·1ed!a_ 

[02~1-4-] c:ornputBr pro~1rarns based on th6 vvhtten ciBscription t:~nd d!sc!ost:~d rn£~tf1ods ;:_~r6 
vvith!n u·1e sk!!i 01-= an experit~nced df:;ve!oper_ ·rhf:; v.ar!ous pr0Qran1s or pro~1r(:1n·1 rnoduies 
Cfln bf.~ crf:~att~d usin~1 an:/ t:n{ u~1t~ tt:~cl1niqut~s knovvn to ont~ skH!t~d in tht:~ art or can bt:~ 
dE.~si~1nBd in connt:!ction \A/ith existin&i softvvar1~. F·or ex;:_~rnp!t~; pro~1rarn s6c.tiont:; or 
pro~1r.arn n1oduit:1s c.an tJe desiQnt:;ci in or by rneans of . Net F-ran1ev~./ork) _ Net c:on1pact 
F:rarnt:rvvori\ (~lnci rt:~!fltt~d !angu{:1~1t:~s: such flS \/isua! t1asicl C> t:~tc .L -JilVa. C~+--.t· 
()l::Jt~c:ti\le~-c~:. t-rrtv1 L t-i ~r!V1 L/i\~LL\X con1binE¾tion~\ Xl\l1 L, or t-i ~r!V1 L vv!th inc!udt~d Ja\t~:1 
app!t::ts. F~urtht:H··: it is to bE) undt::rstood H';at tht:: functionality 01~ H'H:1 pro~1r.arr1 n1oduit:1s 
dt:~scnbt:~ci !'1t~rl":~in 1s not !in1itt:~d to t!'1t~ pilrticu!-3H .. t:/Pt~ of pro~1rarn rnodu!t:~ narr1t~d ht:~rt~in 
but r;:_~th6r can t:e prot1rar1'11l1ed in ~3n'/ suitab!B rnannt:~r across ail1ont1 ont~ or !llOrt:! 
iT!odu!~2s or oti·1~2r soft\:Vart~ c::onstructs. 

[02~)5] !\llor6over. vvni!e illustrative en·1boci!n1ents h.a .... le been descnbeci i•1er6:n the scope 
01~ any· and .al! t~n1bodirnE)nts t';avinfJ E)qui\ta!t::nt t:=!~2rl'lt~nts, rnotJ!1~!cat!ons orr;:ssions, 
corn bi nations (t~. Q.: of aspt~cts across various t:~1T1bod!r1"1t~nts)\ ad~lptations and/or 
a!terr:1tions as V\lOukj tJe appreci.att~ci by· those si"\_d!ed in ti·1e art based on the present 
disciosurt~ ·rr--1t:1 !!r1'1!tations in tt1e c!airns arE) to bt:: intE)rprt~tt~d broad!·l bast~d on thE) 
!;:_~nt;iuatie en1p!oyt~d in tht:~ c!ain1s anci not hrl1ited to BxEu1·1piet:; dt~scribed in th6 prE.~sent 
spt~cification or durin{J tht:; prosecution of the r:1ppHcat!on. ·i--~he exan1p!es r:1re to be 
construt:1d as non-,t:1xc::!us!\te. F-urtht::rrnore, tht:: st~2ps ol u--1t:1 c]!sc!ost:1d rr1~2thods n1ay bE) 
rnociifit:!d in an:l !llannBr) inc!uciint1 b'i reordt:!rin9 stE.~pt:; and/or insertint1 or dE.~!etint;i 
stt~ps. it is intended; u·1erefort:\ u·1at the specification r:1nd t~xarT1pies be considered as 
H!ustrat!vt~ on!:l: vvith fl trut~ scopt:~ and spirit bt:~!ng indicatt:~d b~l tht:~ foUov~l!ng c!airns and 
U&1Bir tu!! scopB ot equiva!t:!nts_ 
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Espacenet - Claims 

RE(!()(~NrrH:.)N AN[} PREtJl(!l"'l{)N t:)F L,ANE (-:t:)NS1~R_AIN1~S AN[} 
(~()NS·'rRlJ(:~rlt)N i\Ri:":t\S ~N NJ\ \llt]J\ ~ru:.)N 

Claims not available for EP3183688 (A1) 
Claims of corresponding document: US2016046290 (A1) 

A high quality text as facsimile in your desired language may be available 
amongst the following family members: 

CN107111742 (AL US2016046290 (A1) WO2016027270 (A1L CN113158820 (At 
US2019077400 (A1)__ US2021291827 (A'1L 

• Qnginal ciaims 
• Ci3ims tree 

--ri·1e E:.F)() does not accept (:1ny responsibdity for tht:; accun.:1c~/ of d(:1ta and ir11·\1rrnation 
oriQinatin~1 frorTl oti·1t~r author!tit~s t~·1an tht~ E:.F1C); !n particu!ar 1 t~·1t:1 E:F}() doE)S not 
t1uar-:.~nt6f.~ that lht:!y {~1r6 cornpit:!tt:!. up•~·tO•~•dat6 or fit 1{or t:;p6c!t!c purposBs. 

~1. \l\/h;:1t is c!airnE)d is: ··1. l\ dfJ\l!Ct:: n1otu1tabh:1 on a VfJt--i!c::!t~, corT1pris!n~1· 

Page 1 of 6 

a ca1T1t~rfl ~ldaptt~d to capturt~~1 vvhf~n rnountt~ci on tht~ vt:~hicit~\ and vvh!!t~ tht~ \lt~h!c!t~ is in 
!llOt!onl !llu!tip!t~ in1aQet:; of ~3 roadvvay \bl!thin a fit:!id of \li£~vv of th6 carnt:~ra; 
a proct:1ssor conligur~2d to: 

in accordanc::e \t-i/ith a dt:=tt~rn1ination that ont:1 or rnore dt~fint:1d !;:1ne prt~dic:t!on conditions 
arf~ satisfif.~d\ prt~dict E~ location of a st:~cond road\\:-ay· !ant~~ constraint; 
issue a notification or a control sit1na! to control a rnotion of tht:1 vt:;i·1icie (°:1ccordin!J to the 
pr~2d!c:tE)d location of tht:: st::cond road\l'-/ay !ant~ constraint. 

2 .. ·rhe de\lict:; accordinQ to c!ain1 ~1, V\d·1ert~in u·1e proct~ssor is conf!{Jured to issue a 
notification or a control s!Qna! to din2ct a n1otion of tht:: \/t::!·1iciE) accordinfJ to a location of 
the firt:;t roadvvay it:~n6 constraint .. 

3. ~rht~~ df~vict~ E~ccorciing to c!a!rT1 ··1: \•\lhf.~rt~in thf~ proct~ssor is confi~V-.irt~d to issut:~ a 
notification or a c.ontro! t:;it]nE¾i to dirt:~ct E¾ rT1otion of tht~ \lehick:! ~~!on~1 a !ant:! or E¾n arl:~a 
b~:t\:Vt:1t~n tht~ first road\fv.frl !ant:: constraint and tht~ st~cond roac]vvay· !an~2 c::onstraint 
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a body; 

conditions are sr:1tisfit~ci; 
in accord{:1nct:: \fv!t~·1 a dt:1tt:1rrr1!nat!on ti·1at ont~ or rr1ort:: dE)f!nt~d !ant:: prE)d!ction conditions 
art~ SE:ltisfieci1 pr6dict a ioc;:_~tion of;:_~ t:;t:!cond roachAl;:_~y !~3ne G(HlstrE:lint; 

issue a notification or .a control si~1nr:1! to control a n·1otion of U-1e vehicle i:.1ccorciin{J to U-1e 
prf~dictt~d location of tht~ st~cond roE~dvva:/ !~lnf.~ constraint 

24. /\ df:;v!ce rr1ount.atJ!t~ on a Vf:;!·1ic!e, cornpr!sint1: 
a ca1T1t~rfl ~ldaptt~d to capturt~~1 vvhf~n rnountt~ci on th£~ vt:~hicit~\ and vvh!!t~ tht~ \lt~h!c!t~ is in 
!llOt!on, !llu!tip!t~ in1aQet:; of ~3 roadvvay \l'il!thin a fit:!id ot \li£~vv of th6 carnt:~ral ~3nd 
a proct:1ssor conligur~2d to: 

or rnon:1 indicators of a construction z.onE), ;:1nd 
in E~ccordanct~~ \~v!ti'1 rf~co~1nizin~1 thf~ ont~ or 1T1ort~ indicators 01t a construction zont~\ 
output r:1 si{Jna! indicatin!J u·1at tht:1 vt:;i·1ic!e !s pro.xin1.att~ to a construction zone. 

25. 'rht~ dt~~v!ct~ of c!ain1 2.4) vvhf~rt~in tht~ proct~ssor is configurt~d to: 
cietern·1ine, based on tht~ one or rnore indicators, that U-1e vehicle is pn .. 1x!rT1ate to .a 
construction zon~2\ .and 
in E:lccorcianc6 vv!th thf~ ciBtBrrl1ination thE:lt th£~ vf~hic!B !S proxirn~3t6 to a construction 
zone, output tht~ si{Jnr:1! indic(:1tin~1 U-1r:1t the vehicle is proxirn.att:; to a construction zone. 

2'l_ ·Th£~ cie\liC6 CHt c!aiill .2-4, \l'ilht~rein tt&1B output si9nt:~! is a control si&1nai that controls a 
n1otion of tht~ \/t~t,;ic!t::. 

28. T'ht:; de\1ice of c!airn 2tl, vvherein the one or rT1ore indicators of r:1 construction zone 
corT1pr!st:: ont~ of: cones pr~2st::nt !n tht:: \lic!n!ty of tht:: ro.ad\:Va'l: barrE)!s prt~st::nt in tht:: 
vicinity· t:nt u~1t~ roE~dvva:t\ po!t~~s prt:~st~nt in ti'1t~ vicinit:l of ti'1t~ ro~ld\lVE~Y'\ and barrit~rs 
prt~sent in the road-...1\lr:1y·. 

con1prise construction zone lane iines. 

3·1. 'rht~ dt~~v!ct~ of c!ain1 2.4) vvhf~rt~in tht~ instructions caust~~ tht~ systt~r1"1 to: 
!n r:1ccordance vvith tht~ deten-r;in.ation tt·1r:1t tht:; \it~t·1ic!e is proxin1r:1te to a construction 
,:-:.on:dl c::aust:: tht:: n1ovin&1 vt~t--;!c::!t~ to rr1ov~2 !n accordancE) vv!th H'1t:1 construction zone 
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!nd!cE~tors. 

~1.2. ·-ri·1t~ dt::v!ct:1 of cia!n1 :3·1 vvht::rt:1!n c;:1us!ng tht:: rTl0\lin&1 VfJt-i!c::!t~ to n10\tfJ !n ;:1ccordancE) 
\~viu~1 tht~~ construction zorH:~ indicators ccn-r1prist~~s ont~ of cE~us!n~1 rt~ducin~i a spt~t~d of 
tht:1 vt:;i·1ic!e; cr:1usin~1 cht:1n~1in~1 a lane in vvhich u·1e \tehicie is trt:1\teHn!J; enab!inQ r:1voiciin{J 
cont::sl b;:1rTt::!s, po!t~s, {:1nd/or barT!t~rs: and c;:1usin~1 foih)\:Vin&1 construction z.ont:: Lant~ 
constraints r~ltht~~r thfln convt~ntion~li !ant~~ constraints. 

~13. ·-ri·1t~ dt::v!ct:1 of cia!n1 24-, vvht::rt:1!n tht~ instructions C{:1ust:: tht~ systt:1rT1 tcr. 
ch:~tt~}rTnin61 bast:~d on tht~ ont:~ or rnon:~ !ndict:~tors, that u·1B construction zone is a 
co~-r;p!f:;x construction ~~:onf.1, r:1nd 
in accord{:1nct:: \fv!t~·1 .a dt:1tt:1rrr1!n.at!on ti·1at tt·1E) construc:t!on zont:1 is .a COiT!p!t::x_ construction 
zon61 disab!t:~ ~3utor1'1ated \lt~t·1!c!e control 1tunctiona!ity. 

cornp!t:!X construction .zone cornphst~s u·1e r1~cot1nition of on£~ of: con6s pr1~sent in E:l !~3ne 
!n vvhicl·1 the vf.1i·1icie !s present tJarTt~!s present in r:1 iane in vvt·1ich U-1e vehicle is prt:;sent, 
po!E.~s prt~st~nt in a !ant~ in \~vhich tht~ \lt~hic!t~ is prt:~Sf.~nt, flnd b~lrrif.~rs prt~st~nt in a !ant~ in 
vvhich tht:~ vt:~hic!E.~ !S pret:;t:!nt. 

cornpit:!)t construction zone cornpnst~s u·1e r1~cot1nilion of-=-~ nurnl::er of cont~s t:c.·uTt:!!sl 
poit:1s, ;:1nd/or barr!E)rs in tt·1t:1 v!c::!nit~/ of tt·1E) VE)h!c!t:1 t:1::<c::~2t~c]!ng a prE)dt~1~!ned tJ1n2sho!d 
nun1bt:~r. 

~)f). l\ corr1putt~r systt:1rr1 COiT!prisinfJ: 
a rnt~rnor'-/ thflt storf.~s !nstructionsl anci 
(°:1 processor thr:1t executt~s U-1e instructions to cause the systt~rn to: 
obtain rnu!tipit:1 irr1a~1t::s lron1 a c::ar1'lt~ra: tJ-1~2 car1'lt~ra bE)!n(~ adaptt::c] to capturt:1, \fv~·1en 
il1ounted on tt·1B \/£~hiciel and vvh!!e tht:! vt~t·1!c!e is in rnotionl irnt:~96s 01t t1·1e roE:ld\A/E:l1:l 
vvith!n a field 01-= \tit~\1\l of ti·1e can1era, 
apply· in1a(~~2 proct::ssin~1 to tt·H:1 rnu!t!p!e !r1'1agt:1s to rt~corJniz.t:1, !n tht:: n1u!t!p!E) h-r1a&1t::s: onE) 
or n1or6 indic.ators of E:l construction .zont:!l and 
!n accordance vvith rt~CO{Jni.zin~1 tht~ one or ~T1ore indicr:1tors of a construction zone) 
output a si~1na! inciiCfltin9 that tht~ \lt~i·1ic!t~~ is proxir1'1~ltt~ to a construction zonf.~. 

~17. /-\ rnethod con1prisin~1: 
at a S'-/Stt~~rn cornprisin~i a rnt:~rnory that stort~s instructions and fl procf.~ssor t1·1at 
executes t:·1e instructions: 
obtain!n(~ n1uHipiE) h-r1a&1t::s fron1 a cari-1t~ral tJ-1e cari-1t~ra b~:!ng adaptt~c] to captur~:, V\lt·1en 
rr:ountt:~ci on a \/t":~hic!t~ and vvh!!t:~ ti·1t~ \lt~h!c!t:~ is in rnotion i~T1a~1t~~s of a ro~ld\lVay, vvithin a 
fie!ci of \lievv of tht~ cr:1rnt:;ra; 
app!y·in&1 !n1a(~e proct::ss!n~1 to tt·1t:1 rnu!t!p!e iri-1a~1~:s to rt~CO(~n!z~:: !n tht:: n1u!t!p!t:: irn.afJt::sl 
one or rnort~ inciic~~tors of a cont:;trucbon zonB, ~3nd 
in accord~3nce vvith rt~cot1nizin9 tht~ on£~ or rnori~ !ndicatort:; ot a construction zont:~1 

output a s!~1na! !nc]!catinfJ tr·;at tht~ \lt~t·1ic!t:: is proxiri-1at~2 to .a construc::t!on ZJ .. )nt:1. 

~1£5. /-\ vei·1icie) cornprisinQ: 
a bod·y: 
a Cfl:T1t~~ra adflptt:~d to capturt~\ \;\lht~n rnountf.~d on tht~ vt~i·1ic!t~~1 and Vihi!f.~ tht:~ vt:~hic!f.~ is !n 
n1ot!on rnu!tip!e in·1a~1es of E:1 n:.1-:.:1ch:-vay vvithin a f!e!d of vit:nlv of the can1t~ra, r:1nd 
a proct~ssor conf!fJUrt::d to: 
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in accordanct~ vvith rt~co~1nizin~1 tht~ ont:~ or rnort:~ indicators of fl construction zonf~: 
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Description 

[0001] 

Cros3.R¢"ercnces to Relirte<l AppBcations 

[001 J T1,is applit.,ation c!Hims the benefit c;;,f prk,rity of United States Provisional Patent 

Application No. 6]/9i [,490, filed on December ,t, 2013; Unlleii Sta!es Provi,ional Patent Applicstion 

No. 61/993,()84, filed on May 14, ::>.014; Cnited Stille, Pr0vision:1J Pat,.mtAppli~:lltiC'ln No. 6\i99\1l i, 

filed mi May ! 4, 2014; Unit!;..'d States Prnvisi-0nal Patent Application 62/015,524, filed on June 23, 2014; 

United States P'l'ovisi<)1E1i Patent Application 62/022,221, file.d on July 9. 2U ! 4; Uni!fd StaiM Provi$t.J!lal 

Patent Application 'No. 62/040,224, fihl on August 2 l, 2014; and Unit,,d States Provisi(mal Patent 

Appllcatlon 62i040,269, file<.! on August 21, 2014. A!J oflfo.: fon-igofoi appJicuticm~ are incorporated 

herein by reforeuc.e in their entirety, 

BACKGROUND 

L Tedmical. Field 

[002.1 The present disck,surc relate~ generally h' autmmmous vehich.~ navigation and, more 

specifically, to systems ar.d methods thttl tm,: cami::rn, to provide autonomous vehicle navigation features. 

It Background_ Information 

[003 J As ~clmology co11tlnues to advanee, the gm:! of a fully autmi,mi<ius vehicle that is 

capable of navigating on roadways ls on the horiznn. Primarily, an at,l.mwmous vehicle may be able to 

identify its environme111 and nav}gate ,vit.h'iJUt input fr0m a lmman operator. Autonomi:,us vehicles may 

also mke 1.nto account a varicty of factors and make appropriate decisions ba,;;ed nn those faci:ors to safely 

and accurately reach Hn intended destitiatkm. For exampii:, various objects-such as other vehicles and 

pede.~trians·-····llte encountered 'Nhc11 a vehie!e typically travels a ruadway. Amonomuus driving systems 

35 may rec.ognize these objects in a vehide'~ e.rivironment "'nd take appropriate and timely action t1,1 uvoid 

collision~. Addilinnal!y, autonomous driving ~ystcms may identify ,1(her indkatorS-··S,1d1 as tiaffie 

40 

signals, traffic ilgns, and. lane marldngs---that regulate vehicle movement (e.g., when lhe vehicle nrn~t 

stop and n1ay go, a speed at which the vt.tlic:!e rrmst not exceed, ,,,.rhcre the vchide mu,'1: be positioned on 

the roadway, i::tc.), A;1toarnrn:ii1ii driving systems may need t!) dei!Irmine when r, vehiGk :,hould change 

lanes, tum at int~rsections, change 1-oHdwa;,rs, et,,, As is evklenl from. these examples, ma11y factnrs may 

need to be addressed in order to p1 ovlde rm antonorr,t,11s vehi,cle thin is capable of naviga!ing <;afely aml 

45 ac\;uralelyj 

50 

SUM,\1AI0 1 

[OG4] Embc;diments ronioistim! wlth the pre.sent disclosure proyide ,;yst<::ms ;md mctl1<:Jds fot" 

amonomou:; ,,chide 1~avlgation. The tiisclnSt:.d ernbodirnems may use cameras to p.ovide ,mtonomol\s 

vebide m1vigation features. for exruup!i~, coasiskn1 with the dis(:.Jc;sed embodiments. the disclosed 

sys1ems m1:iy incl tide •)ne, !W(1, or mol\, cameras that monitor the cnvin:,nment of u. veh.i0\e and cause « 
navigational resporis~e based nn im anaiy~is s,f images c,;piured by t)il.<: <1r more of the Cometas. 

55 [005] ConsisteM with a disdi)sed t'.tnbodimcnt. a driver assist navigation sy~tem is provided for 

a vebick. The sys.tern may lm::lude at least one image capture device cm1figmed to acquire a. 1,luraliiy of 

2 
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a d!lta n1t,.,·,·1.u,,, .. and at least on:: 

to: receivethe 

a fir.">t lane constrnin1 on a first side of the de1ermim: fr,,m 

tO the first side of 

aod where in a first <lfat11nce to a distm,ce between the first side of th'l\ vehk:ie and the fast 

Jani.'! constrnint and a ~econd distance ""'"•,,.m,,n.1:,. to a distance between th.e sec,)nd side of the vehicle mid 

the second lime co1:1str,lllilt 

exlstr. 011 the first side of the 

of whether a lane offaet conditioi: 

cause 

15 the vehicle to tnwel within the first and m~cm1d lane 1:,)nsttainfs such that the fast dlstaocc ls greater th,m 

20 

25 

30 

35 

40 

45 

50 

55 

the second based on ,he whether a Jane off,;et condition exists on 

the 

further 

on the 

and if a lane offaet condition e.;;ists on the second side offhe 

to trnvd within the first and sec,)!Kl lane ixms1rninls m.1ch 1hat the first distance is le:is than tl:e 

Consistent ,v.itll the disclosed !lie at least one device msy be 

l.o c,mse ,he nm diot<:1nc,; to be the same as the secomf distance lf, based 

a lrme offset condition is determined to exist on both the first and second sides 

of the veliide, The ai. ieast one imJc,:s.-:;·mg 

wllether a hme offset condition 

de,em1ines that a lane offset condition 

cause the first dfarnnc,; to be at k:,1;;t .25 !irnr.s greater tban !he :;econd di:-;tance, 

to 

the at 

than thi: :,ooond disfance. lfthe driver mmlst 

to cause the fast distance to be at bt~t 2 tlmcs 

nu,,m,,n,,,..., t,ys!em determines that the lane offset: 

condltfon includes a curved 1he al least one 

vehicle to travel 1,v!t!Jln 1l1e firs, and secm1d lane oonstn1int!I smch that the first dfatance fa tmvard 3Jl 

outside ofthe curve relative to the and the second distance h, tmvard an inside of!he curve 

relntive to the vehide, ff !.he driver assi:lt "''""'""''v, syswm de,emiirttlS that the lane otl:.;et 0011d1tion 

includes a presence of one or mc,re ,)none slde of the 

m cause tile vehicle to travel within the fir:<t imtl secm1d fame consi.raint~ such that the first 

the second "'"'«"''""' is rit'c,vuit>.t1 toward the on<: 01· more The one 

may im:fode cars, a and/or ne.aei:,r1cm£. and !'nay ha\'e 

In cm from a wad surface. At least ()!le of !be firs! and second lane cDn~traints m8)1 include a line 

ma1ked on a road an of a road or a determined of a road surface width, 

Determln&ion of whether a lane omct condition exists on the first s!de ofthe vehicle may be .,,,,i,,.,,,,,,,.,_..; 

based cm a ofa target on the fast tide of tile Vslhicl.e. The ofthe v-0.hiclc to travel 

3 
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within the first and second lrmc constraints; such that the first distance is greater than the se<:ond dlslancc 

may he overridden ba.sed ;:m input from a drtve1· of the vehicle, 

{007] Consis,ent wiih ano!.ller dis;;,fosed embodiment, a vehicle may include a fir~l vehicle side; 

a se<:mid vehlde side oppo!lite the first vehicle ~idc; u:t !east one image capture <!;;-.vice config11red to 

acquire a piurality of images of an area in a vicinity uf the vehicle: a dam interface; and at least (,ne 

proc;mdng device, The at least nne processing device may be co.nfig□red to: recelve the plurality of 

images vi.i the darn. i nterf:wo; determine from the plurality of images a first hme consttalnt on the first 

vehicle side; determine fron1 the plura1icy of images a scc,1nd lallc constraint on the secm1d vi~hicle side, 

wherein the: fast and second lane cons~rnim~ define a lane within which the vehlcle: trnvels and wherein a 

15 first distanee corresp<md5 to a distance between the first vehicle ,itle and the firsi lane cm1straint arrd a 

20 

second distance corresponds to a 1.Hstance be1ween the s,~cond vehicle side ~nd the second lane constraint; 

detennine, bused oii the ptwality of images, whether a l:.me offat!t c,mditkm exists on the :first vehicle 

slde; if a lime offset condition c:ci1,ts on the first vebide side, cause-the vehicle !(1 travel within the first 

and second lane constraints such 1hat 1he fir,i ,:listam;c, fa greater than. the second distance; determine, 

lx1~ed on the plurality .:if im,iges, whether a lane offset cm1dition exist,; on the second vehicle side; rmd if a 

lane oft:,et condition exists o;1 the ~ecnm.l vehide side, cause the vd:icle to rrnvd ,vi thin the first and 

25 second lane constrnir:ts sttdi. that the first disumce i$ le,s than the second dbtimce. 

30 

f008] Ci:msi~tent with the dii;closed embodiment, tne at least ()tie processing devlce 1m1y he 

farther cr>nfigurc..i to cause the first distance to be sub~tantially \he same as the second distance if, ha,ed 

on the plurality of images, u l<tn1; offse! condition is determined to exist on both the fir:st and se,,ond 

vehk:ie sides. The at least one processing device may be configured w de.termine, bim-:d on the plurality 

of i:nages, whether" !ane offset condition i~ snbsUmtially notM,ixistent, and if the lane offae, cowfaion is 

subst11t1tinl!y nt\n .. existent, cause the vehicle to Jravel within the first and second lane cot1str:tin!s such 1hat 

35 th<: first disiam:e is sub:\taniia!ly equal to :he se.cond disiimce, The lane offset ;><mdition may include a 

40 

45 

50 

55 

<:.urvcd mad, ~tn<l lhe at least one processing device may be config11rod to cause the vehlde to trnvel within 

!he firs! and s.ewnd lane constraln!s s11ch !Jrnt the fir.-,;t dishmce is ,riward &!1 outside of the curve !'elatlve 

,o the vehicle, ,md the second d!s1a11ce is toward an ln,~ide of the curve relative m the vehicle, The Jane 

offset condition ,nay include a presence of one or more objects on one fide of the hme, and the at lca.:<t 

one proccs~ing dev.icc may be configured to cause the vehicle to travel w.ithin the first and second lane 

consttaims such !hat the flrst distanct, whk!i is gr~ai.er than the second distance, is provided toward the 

one or more objects. At ieast one of the fll'st and second !ane constmillll{ may include im edge of,1 road 

surface and/;;>l' a dcicrmined midpoint of a road surface width, Determination of whether a lane offact 

;.-.ondilkm exist~ vn the first side vfthe vehicle may he pr.rformed ii,a::it:d on a pc1sition of a target o~ject on 

the fir~t side of the vehicle, Th~~ causing of the veMcle to mtvel within the first and second lane 

cm1strnints rnch that the fir~t disurnce is grel:ltcr ,lum tlle seccmd disiam~3 may be DVcrtiddcn based on 

inpul il\)!il a driver of1h~! vehicfo, 

[009] Consistent with ;mother disclosed embodiment, a me1hod is provided for navigating a 

Vt'hicle, Th<.) method :may inclw::le acquiifog, using at kast one imngo c:)pmn• device, a plurality of images 

4 
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of aa area in the vici;1it)' Df the vehkic; d<::termining from the plurality of images a first lime coJJStrnlnt on 

,, first side of the vehicle; determining from the pluraiity of images a second lane constraint on a s.econd 

sidt> uftbe vehicle opr,:isitc to the first !;ide of the l'ehide, wherein the fil'il! and second lruie constraints 

define a lane within which the vehicle travel, and wherein a flrst distance corresponds to a distance 

beiwccn the fitst side ,;,f the vehicle and the first lane constraint and a second dlst~nce c-0rrespond~ to a 

distance between the second side ofthe vcllicle and 1he second lane constraint; detennhting, based c,n 1he 

plmaJity t'f !mages, whdher a lane offaet cl'.mdition exists on the first side ofthe vehide; ifa lane offset 

condi.lon exists on the fast side of the vehkle, causing !he vdiicle 10 travd within the first a.'l<l sec,::md 

lane consrraii1ts such that the first distance is greater than the second distance; determining, bm;&l('. on the 

15 plurality of images, whether a !mie offaet conditin::: exists on the second side of foe vehicle; and if a lane 

20 

offset C.":lndHkm exists ,m the second side oftne ~ehicle. cau:iing rhe vehicle to tnrvd within the first and 

~ewnd lau~ constraints suc:h tbt the first distince is hm than th(;'. sccun<l distance. 

[010] Consistent wilh a disclosed embodiment, a drivc,r-assis! 1utvigation sysNm is pmvidt-J for 

a vehicle, The system may include at least one image capture device conftgw·ed to a,:quire H plu:ality of 

images of an ,uea in a vicir:ity oflhe ·,ehicle; a data interfac~; and at least one processing device. The at 

ieit~t pro1.~es:iit1g device may be conflg1m::d fo: receive the plurality ofime.ges via the data intcrfaco; 

25 determine frnm the plurality of images a current li,ne of travel from among a plurality <)f avai!ab!e trnve! 

30 

lanes; and cause ,ne vea1kle W d1ange lanes if the current lane oftn.vel is not tile same HS a predetermined 

default travel lane. 

I_Ol l j Consfatent with the disclo~cd embodiment, the predct<.rmfoed default !rnve! lane may be 

a righ1-most lane among the plurality ofo,vatlable travel lanes. The at leilSt one processilig devi~e may be 

C(H)figured t,) activate a tum signul prior m causing the vehicle to change lane&. The at least one 

proc.."Ss;lng device may be configured in cause an audible ,mmmncem<!nl prior to causing the vehicle ro 

35 chaitge limt.'-5, The at least one 1m,ce~~ing device may be configured to c,mse an ,mdible indicator prior to 

causing the vehicle t() change lanes. The predetem1 ined default trn.vel lane may be determined based (>n 

40 

45 

50 

55 

Lile plurnlity of tmages of tht1 :>J'<!a in the vlcinity of the vehicle, based on data received from"' global 

pos[tioning system, andl,,r based on an input receiv<i.':d from a user. 

f0l2j Consistent wilh at1other di~do,cd embodiment, a v,;hic!e may include 8 body; u! leas! one 

image capture devfoe configured to a,;:quire a plurality of images of im area in a vicinity of the vr-hklc; a 

data interface; and at least one proces~ing device. The a( least one processing de,·ice may be conftgurc:<l 

m: receive the plurality of image~ via the data interface; ,ietermine from the plurality of images a eurrenl 

lane of travel from amoug a plurality o:' available travel lanes; and c:rn~e the vehicle to ch11nge Janes ifthe 

cm'r!mt lane of travel is not the same as a pre<letermined default travel lane. 

[O I 3) Coi tslstenl with the disdoscd emhodiment, the prdctennined default trnvd hne ma1 be 

a righ!-most lane among the pimaii1y of available trnvi:ll lanes. The at !east one processing device may be 

configured to mlti va,e a t\,rn signal prior to cai1si11g the vehicle to change lanes. The ut least one 

pl'ocessit1g device ;rrn1 be configured to cause an audihie annmmcemi3n!: prior to cmising the vehicle w 

d1angc lanes, The at Iemit one pmct~sing d:wke may b(1 o;;:onfigured to c,l.ll:'!t~ mi audib!e indicator prior to 

5 
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cau~ing 1he vehicle io cl111nge lanes, The prcd~tr::rmined defauit tmve! lane may be deiermined based on 

the plurality of images of the ai-ea in the vicinity of ,he vthichi, bused on data received fr,)m a global 

5 positioning system, a.nd/or based on an inp\l( received from a user. 

10 

(014} Coaslstent with another disclo~ed embodhnent a method i1, provided for navigating a 

veh[cle. The me1hnd may indude acquiring, using at least one image c.aptme device, a plurality of images 

()fan at£a io a vicinity of the vehicle; det~rmining from the plurality of ;rouges a current Jane of travel 

from among a plural ,ty of available Lmvel lanes; an:l causing the vehicl::: to change lanes if the current 

!nm~ oftrnvel i~ not the same as "prede.termlned default travel lane., 

[O l 5} Ccnsislent •Ntlh the dif,closcd embodiment, ihe predetermined default travel lane muy be 

15 a righH11o~t lane among the plurality of avrrllable travel lanes. A turn signal may be t1cti 11,i!ed prior to 

causing the vebic!.e to change lanes, The predetermined default trnvel lane may be de.te.rmined based on 

the !)lurlllit:,' of imag~s ;;f the area in rhe vicinit;,· of the vehicle. 

20 
[O l 6] Consistent with a disclosed embodiment, a driver assist navigt(tion sys.I em is provided fr,r 

a vehk:le. 11,e system may include at k:,1st mm imagi: capum, devj(:e configul'ed to acquire a 1,lurality of 

images of a,i area i11 a vicinity of the vehicle; a data intedace; and at !east one processing <levfoe, TJ,e at 

lea:,! nm: prncessing devki:: may he configured to: Iecdve the pltmility of images via foe data intc!'face; 

25 rt.c,)gnize a c:urve !<J be naviglted ba5ed on map dat;\ and vehicle position infmmation; determine an 

30 

initiai target velocity for the vehicle based on at le.isl one charnctedstk of the curve tlS retit:cted iu the 

map data; adjw,! u velociiy ofthe vehicle to !he initial target ,·e\ocity; d~t.nmine, based on the pllll'ality of 

im,~ges, om:: or more observed c.hamctcdstk:s of the curve; determine an updated target velocity based on 

the one or more observed charad.eristics of the curve; and adimt the velocity of lhe vehide !Ci the updat~d 

taq;iet veh:ichy. 

1.0 l 7J ConsistcDi with the disclosed embodiment, the at least one dmrn.cteri slie of the curve 

35 may include an expected radius of c,irv,,ture for tbc curw. as de1em1ined from the mnp data. The initial 

t&rget ve](lcity may be detenn:nf',:! b:ised on the expect<ld ;,1dius of curvature for 1he curve and a lateral 

accele111tlon limit. The lateral acc;;!eraHon limit may be beLV,'een about 0.2 misec2 ;i:nd :10 m/sec1. 

40 
Alternali\··e!y, ihe latetal accelern.tio[, limit may be between about 1.5 mh,c,l and 3 .0 m/seci, The lateral 

,i.ci;elerruion limit may be adjusted based on a road wkit!J determined based on the plurality ofimages. 

The one or more observed char«cteris(ica of the cur;,e may include Hn o.c1rn1J radius of curvaturt, lQ!' the 

curve a"°" de1ermined through analysts of the plurality of imr.ges, The upc'ate<l t,:irget velocity may he 
45 determined basei..i on the actual radius of curvature for the curve and a lateral acce!ermiun limit The one 

or more observed chamcteristic:, of the curve may include a ratie of change in an acttrnl rndius of .;:.urvature 

for the curve c1s detll.rmlned through analysis of the plurality of imag~. Tho one or mare observe<l 

50 

55 

characteristics of the curve may indudll a deg!ce: of banking asS<)ciated with the ct:rve as determiued 

through analysis ,1f the ph:r<1lity of imagi:~. The on<.: Dt ITwre observed ,:haracterlstks of the curve ,nay 

lnchid<: information, determined through a11aiygis of the plurality of images, relating to the curve 

conveyed by one or 1mmi mad sigm;. The initia.l t,irget velocity 1m,y also be based on a focal range ot the 

a! !east one image capture devh:t). The inifo,l target velC1city may also be based on whether a traffic light 
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is determined l<i he locat<:d a.iong the curve, The initial target velocity may i1lso be based on whether ;t 

traffic iight is dt.'1:urmirred 10 be located withln a predeti;,rmlned digtar:ce a:fter the cur~e 

[018) Consisicnt with ru1cither d[solosed embodiment, a vehide may ir.dude a body; at least one 

image capture device configured to acquire a plurali1y of images of w1 area in a vicinity of the vehide; a 

data interface; a11d a( least one processing device, The a! least OIJC proceMing device may be configured 

to: receive the phmility of images via the dati.! interface; recognize a curve to be navigated bai,ed 011 map 

data and vehicle position information; determine an initial target velocity for ,he vehicle based on at teaRt 

one cham,;;terisll,) t}f 1he c,Jrve a.s rei1ected in the 1m1p data; adjust u yeJocity of the vehicle to the initial 

t.irget veiociry; determine, based on the pluraJity of images, one o; more observed .;:harncteristlcs \1f the 

curve; detern1ii~e an updaled tRrget velocity based 01i 1he one ot more observed characteristics of the 

curve; and adjm:t !he velocity of the vehicle to the upd,1ted target vekdty. 

[O ! 9) C,H1slst1mt w!th the db,closed embodiment, the at least one ctmractedstic (If tile curve 

may include an expected radius of curvauirc for the curve as deterrniu"'<l from the map d11ta. The initial 

target velocity mt\)' be deterruined basi:,d on the c11pected radius of cur11a:ture for the curve and a hiteral 

1~c,1eiera!lon limit. The lateral acce!eratlon limit may be adjusted based cm a road width determined ba~ed 

on the pluraltty of images. The urn~ or more observed charncteristks of the curvt: may include an i;iCHla1 

25 radius of curvattl,e for the cw·ve a;; determlm~d tlwo11gl1 analysis of the p!urnlily of images. The updated 

30 

tal'get velooity may be dctermim:d based on the a,iU!\l mdius of ,~unmture for the curve and a lateral 

acceleratkm limit The (me or more observed chw'acteristics of the curve may include a rnte of change in 

an actm11 radius ,)f curvature for the curve as detern1ined thrnugh analysis of the phmdily of images. The 

om: or more observed chii:racteri~tic:, of the curve tn,ty include a degtei: t)fbanking aisodated with the 

<:Ui'Ve as determined through ,malysis ofth.e plurality oflmages. The one or more obserncd charac1erisl!cs 

,)f!:he cm·vi:: may include infm·mation, determined througl:t analysis oftiie plurality of images, relating to 

35 the curve convey,::d by one or mor,:: road signs. The initial tatget velocity may also be ba,od on a foc!tl 
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range of the nt 1<'.a5t <•r.e image capture device. The initial target vdocity may lllso be based 011 whether a 

l:-affic light ls determined tu be locuterl along the c1.1rve, The initial target velocity may also be based m, 

whe!her a traffic iight is det£<miirmd to be locatecl withh"l a pn::detennit:cd di:stance after the curve,. 

1.0201 Consistent with another disclosed ~mbodimcnt, a method is provided for navigating a 

vehic.Je, The. method may indude acquiring, using i,t kmst one imago capture device, a plurality 0f images 

ofan area. in a vicinity of the vehicle; re1;ognizing a curve io l;,e navigated based nn map data und vehkle 

position information; dctermi ning an initial target vefocity Cur the vehide bas:od m1 at least one 

characteristic pf the cune as reflected in th"', map da!a; adjusfog ~ velocity of the vehfole to the initial 

tatget velocity: determining, based ,)n the plu1ality c-f images, one or rr:ore ,1bserved chai·acteristics L•f the 

curve: dctcm,ining an updated tl'lrget velocity based on the o,te or more obserwd charncl.l.'lristics of the 

,;~irve; «nd a.cijusting thi:: velocity ofihe vehlcle w th.~ updated target vtlodty. 

1021 j Consistent with a disclosed em'bodimcnt, a clrivel' as,isi na¥'igadon sys(em is providml for 

a primary vehh}]e., The system may include ~t least on~ image <!aptui·e (levice configured to acquire a 

plurality of image, of an area in a vicinity of the primary vehicle; a ,fata interface: and at !eac,t ,)nee 
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