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For a compact set XK, Jet {1 0, 11—X] be a collection of trajectscies

satistying the dynamics % -fu) 0NN and kt 1] be the corresponding cccupation
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Robustness to Moise
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L@JL' r-'[O, T]’*Kz represenf the continmous ,Détl% 7['0r a Mob/'/é SENS0C szem/oz‘m to frou}c/
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2, Where

Let r(t)-sce0),sine) +F(c) with s>0 and [ /oca/(y [ipsclf\{{z, represent the
true c/ymm/cs.
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As the flow field /s unknown the anfr’c:‘pafcd c/ jmm(cs 184 ﬁfVCV) as 'F@S(cos@),sin(é))

A’F&C( a Vel/n"c/e [MS JCmuc/éc( Jchrabgh H)c’_ )c/ow-aat'e/c( O vec a fime ,Dern'oc{ [0, 7_])
a/urir\j which thee s l ittle to no Knaw/eclge o the vehicles pOS/f/bn the diffecence
beJC ween the acf:ua/ /ocaf(on, r (M) pnd Mb‘dpoﬂcec[ /Ocod'/‘or), F(Tr), I8 given 4s
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Le—t {5 },M. / { _7] i /96 % CO//@[ f-/m Algorithm 1: Iterative Algorithm

Define N as the number of iterates

0]2 5/06@:/5 ﬂ,V)C/ ﬂ/} /S L(S€C( i‘o jéﬂfrﬂfﬁ :)I;I;l: Samples r;(T) i€ {1l,..., M}

Generate via a numerical method 7o : [0,1] = R,

dLth ﬂn % C//D afCC/ Zl(a J CC%O I 65 the unique solution to
p=s:(cos(8;) sin(6:))', p(0)=ps
Jor i el o M}

After f l’?é Mitfa[ C{aJCa collection no WCMV’H’)QF ] ::: I{Z:‘f:gi(T) —fio(T) iefl,...,M}
. . for n in {0,...,N} d
expeﬂ Meﬂfs ACe V)CCC{EC[ {/_O aPP(‘oX{ VV)@]_LE i Inputoﬁ‘n _ Ei}'i(:wi,nrﬂ,,.
Generate via a numerical method
‘éhc 'Ja OU) ‘F(C( Tin+1 : [0,1] = R the unigue solution to

p=s;(cos(6;) sin(8;)) +Fa(p), p(0)=pi
i forie{1,..., M}.
SMCQ, Ve P(G%W{Zk'tlm O'ﬁ +[’]€ ’HOUO .F\Q(d Set D; i1 =ri(T) —Fina(T) i€{l,..., M}

. ‘ Compute F,; = Efil Win+107; .4 by solving
5 1ntecms oF occupation Kecvels we .
. . (Fﬂ,n+1’r’"'j.n+1) zﬁ :
l’\OLUE’, ALCess ‘[ZO 'H/'e CLPPFOXI W\CChOV) : ) (’wM,n+1)

Powﬂrﬁ O]C R K!’l 3 /5 _ (Dl,n+1 s (Eﬁ’mrﬁ,nﬂ) ) |

DM,n+1 + (ﬁ"n’ FfM,n+1)

Jorallie{1,..., M}
Output Fn+1 21{1 Wi n+107;




Theorem: With Gx)=Kixy - explulil] the minmal ej igen- walie of G.-(<] U>)NN
s pounded /Qy
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Theocem: Undec the same conditions as the above Awx ¢ NT $00)

Awar < ” X [$(e)-cm | dtdT



To prove Convergence we found sufficient conditions to apply the contraction magping

JC"\CO(' e,

We waKe the assumptions that ouc poocess stacts Feasona/)@ close to the
teue solution and tat the frue Flow field F is ot unrensenably stng.

We also assume 11T, is small where [1 is the occupation Keenel foc a steaaht fne
lLrajcaLoCy omc( [ '7@ ‘E,,, ",f CT”?"V//H e tra jea‘or:’és 0/0 ot J/'J%’ wl'/J/ﬂ ;ZOM

Sfm{g})f pou%s and that close flow fields prac/uce simib tra jectories,



Expeciments

For an actificial experiment we used the flow-field given by
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We then 3@(\60&6& o set of points and ang/es to serve as our
antici Pajtec/ tra J'ecfor{es.
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Approximate Field and Paths with 10 Iterations
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Some addtional information
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We used [0,1] as our time pramc, o constant speed of 1 and a stepsize o h=0.01.
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Keal Examp(ci F&ra rca/ aPcrl'menf we used 2013 6//1443«794/0024 c/méd. grac:’ausg
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time




Sm ouc 4/70(/‘1[ /IWI /5 césgﬂd 7, (un on Seucm/ fm J'e(z/or/és we brokc L%e 5{@/6
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Recall some Keﬁ elements

We hue o RKHS of obsecubles geH

/org/m))a/f gets enceded as a linear function <4,17)
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Redux

We have oo WwRKHS of obsecuables V(] - 9(7))
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Thanks !
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