Maximum Consensus:

» Estimate a model that is consistent with as many of the

data as possible:

max 7]
OcRe, TeP(N)

subject to

Applications:

Line/Plane fitting

RANSAC

> Fit a model onto randomly sampled minimal subsets.
» Return the model with the largest consensus size.
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Locally optimized RANSAC (LO-RANSAC)

» Execute an inner sampling routine whenever the
solution is updated by RANSAC.

> Non-deterministic.

-8 ,e\ s«;%?r- ’?'m )

Homography Estimation Triangulation
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Deterministic local refinement
> Improve an initial estimate (RANSAC, LSQ,...
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Complementarity constraints

» Rewrite (1) as:

max Z|
OcRe, ZeP(M)
subject to a; 0 —b; <0
A= |x1,—X1,...,XN, —XN] ,
b — :€_|_ylje—y1,...,E—l—yN;E_yN]T

» Qutlier minimization
min W;
ue{0,1}M, seRM K GcR4 ; ’

subject to si—a;f+b; >0,

wi(s; — a;-TG + b;) =0,

81(1 — uz) — 0,
S; > ().

> Let v — [H _:ﬁ.r’]_:| | c, = [El,f —af]_] T

min E U;
u,scRM, vcRd+1 :
1

s;i —cCiv+b >0,

ui(si —civ+b)=0, (2)
si(1—u;) =0,

I —wu; 20,

Siy Uqy Uy 2 0

subject to

Viel

Main algorithm

) to a solution with larger consensus size.

also a KKT point of (2)
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» Theorem: There exists a* such that
for all a =2 a*, a KKT point of (3) is

Algorithm 2 Main algnrithm for solving (2).

— [67 179]".
s «— Cwv — b.
u <« I(s = 0).
while true do

if Q{z] < o then
Break.
end if
O <— K+ (X,
end while
refurn u.s. v.

Penalty Method

> Incorporate the complementarity constraints

el = A VAN -

—_—

Require: Data {c;,b;}} , initial model parameter 8, ini-
tial penalty value «v, increment rate x, threshold 9.

u,s, v+ FW({c;,b; }M™,,a,u,s,v). /*Algo. 1.%/

to the cost function:
Zui + « [ui(@1 —clv+b;) +si(1— ui)]

» Can be applied to quasiconvex
problems

u,s,v

- Real data results
S.t. si—c; v+b; >0,
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Synthetic data results

390 |

300

290

N

200

150 - \
+RS—LORS~+LORS1--/;--{y -EP-RS--EP-LSQ

100

lOg runtime

0 10 20 30 40 50 60
Pout
+RS-+~LORS+LORS1--/4;--{y-=EP-RS-- EP-LSQ

(3) Methods RS | PS | GMLE | LORS | LORSI | ¢1 | fw | EP-RS | EP-¢
1 —wu; > 0. University Library 7 251 | 269 | 251 204 294 | 120 | 53 | 301 301
— g N = 545 time (s) | 0.73 | 0.62 | 0.69 1.90 1.89 | 3.10 | 249 | 12.76 | 14.49
Siy Ui, v; > 0. g Christ Church 7 735 | 236 | 227 750 746 | 246 | 160 | 280 280
2 N = 445 time (s) | 047 | 047 | 043 133 1.61 | 123 | 244 | 1037 | 1267
° Valbonne 7 31 | 134 | 117 156 136 % | 22 158 158
_ ; = N =434 time (s) | 3.17 | 239 | 576 | 3.04 580 | 136 | 127 | 1720 | 14.84
Frank-Wolfe method for SOlVIﬂQ (3) s Kapel 7 163 | 167 | 130 167 168 28 | 161 | 170 170
> Fixs,v— (2) becomes LP with respect to u 2 N = 449 time (s) | 1.19 | 1.15 | 9.89 | 2.18 270 | 1.62 | 1.16 | 8.46 8.68
N . S Invalides 7 144 | 159 | 140 149 156 84 | 142 | 178 178
Fix u — (2) becomes LP with respect to s,v N =413 time(s) | 136 | 090 | 1.60 | 217 | 294 | 1.04 | 071 | 1020 | 9.15
A]gnrithm 1 Frank—W:::lfe method fDI‘( 3). Bikes A 424 427 425 426 424 387 431 437 437
N =557 time (s) | 6.09 | 6.09 | 579 | 628 11.8 | 177 | 1.77 | 1526 | 981
Require: Data {Ci b, 1, penalty value «, initial solution E Gralf 7 126 129 127 134 126 147 74 276 276
ul® ) g0 threqhnld 5. S N =327 time (s) | 3.51 | 335 | 3.14 | 407 6.61 | 099 | 023 | 594 270
1 PO« P(u® 50 v | ). = Bark 7] 279 | 288 | 270 284 279 | 298 | 439 | 442 %))
N, g N =458 time (s) | 4.89 | 493 | 468 | 5.11 954 | 131 | 0.19 | 10.19 | 551
. = Tree 7 372 | 367 | 371 372 372 | 377 | 370 | 396 396
3: While true do & N = 568 tinlle |(s) 570 | 601 | 573 | 693 | 1150 | 481 | 0.81 | 1596 | 11.82
4 L1+ L < Boat Z] | 476 | 477 | 476 477 476 | 469 | 464 | 483 483
s: s, v® « argmin, , P(u®* Y s, v | a)s.t P. N =574 time (s) | 632 | 629 | 602 | 7.8 | 1232 | 412 | 1.02 | 148 | 933
6: u'ftj ¢ arg min,, P(u st v | a)s.t. P.
7. P® « P(u®, s(t}: v(®) | Ct)
8. if |[P(t—1) — P()| < § then
0: Break.
10: end if
11: end while

. return u'® . v(® gt

=
b3

* Algorithm 1 converges to a KKT point of (3)

MATLAB code is available at: http://cs.adelaide.edu.au/~huu




