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(a) Matousek’s method for solving (6) with & = 4.

HB)

(b) Breadth-first search for solving (8).

(¢) A* search for solving (8).

Figure 2. Tree traversal for solving (6) (panel a) and (8) (panels b and ¢) on a problem with p = 1. The ordinate is f(5) while the abscissa is
f(B). Nodes in red are bases expanded in the respective algorithms. In Matousek's method, all level-k bases (here, k = 4) must be tested,
since there are multiple local minima. In panels b and c, the two different globally optimal solutions found are equally good w.r.t. (8).

Algorithm 1 A* search for consensus maximisation

1: B « Support set of A'.

2: Insert B with priority e(5) into queue g.
3: Initialise hash table 7" to null.

4: while ¢ is not empty do

5. Retrieve from ¢ the B with the lowest e(3).

6: if f(B) < ¢ then

7: Exit with C(B3) as the maximum consensus set.
8 endif

9. foreachx € Bdo

10: if indices of V(B) U {x} do not exist in 7" then
1: Hash indices of V(B) U {x} into T".

12: B’ + Support set of [C(B) \ {x}].

13: Insert B’ with priority ¢(B') into ¢.

14: end if

15:  end for

16: end while
17: Return error (no feasible solution).
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Algorithm 2 Calculation of h;,,.(B).

If f(B) < ¢, return (.
O« 0.
while f(B) > ¢ do
O+ 0OuUB.
B « Support set of [C(B) \, B].
end while
hins — 0, F + C(B).
for each B € O do
for each x € Bdo
B’ + Support set of [F U {x}].
if f(B') < ¢ then
F + FU {x}.
else
hins  hins + 1.
F+— Fu{x}\B.
end if
end for
: end for
Return hjps.
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FESERREIPRAL F Adles N ORTESHEAE k (1
Linearised homography estimation Linearised fundamental matrix estimation
Road Sign Cambridge Keble College Valbonne Church Merton College ITI
Methods | NSub Runtime (s)| NSub Runtime (s)| NSub Runtime (s)| NSub Runtime (s)| NSub Runtime (s)
RANSAC 100 0.0903| 100 0.1130 100 0.3689( 100 0.0417) 100 0.0448
MaxFS 67548 1.0433] 65118 1.8661|1976336 > 3600( 16267 9.2132| 15515 5.7162
BILIN 2526 > 3600 1252 = 3600 8 > 3600( 2220 > 3600 140 > 3600
Matousek (220743 = 3600/189901 > 3600( 179353 = 3600{238006 > 3600[237124 = 3600
BFS 166852 > 3600{143750 > 3600 137062 > 3600{ 71178 525.2548|194183 3234.6948
A* 911 1.2936| 1473 2.2619 560 29121 1838 1.3922| 589 0.6458
N=36,p=8,e=01|N=55,p=8,c=01| N=299,p=8,¢=0.1 | N=58,p=8,e=0.1| N=187,p=8,¢=0.1
|Zr| = 29.67,|T*| = 30||Tr| = 44.80, |I*| = 47||Tr| = 282.74, |I°| = 284||Tr| = 43.66, |I*| = 52||Zr| = 176.69, |Z*| = 181

N: data size, p: number of parameters, e: inlier threshold
|Z5z|: average consensus size of RANSAC, |77 |: optimal consensus size, NSub: number of subproblems solved

Table 1. Results for linearised homography estimation and linearised fundamental matrix estimation.
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Homography estimation (pseudoconvex residual) Triangulation (pseudoconvex residual)
Road Sign Cambridge Keble College Cathedral House

Methods | NSub Runtime (s){ NSub Runtime (s)] NSub Runtime (s)|NSub Runtime (s){NSub Runtime (s)
RANSAC| 100 0.0815) 100 0.0824, 100 0.1371] 35 2.5845| 56 4.1530
Matousek|54921 1909.1582|34187 > 3600{12912 > 3600 280 12.8718| 427 18.0139
BES | 8530 747.3163(37368 = 360014104 > 3600/ 119 5.0947 151 5.9715
A¥ 688 120.9280( 1599 262.2883| 56 19.7666| 136 5.5920( 281 8.7528
N=3,p=8e=01|N=55p=8e=01| N=299,p=8,e=01 [N=T,p=3,e=0.01|N =8,p=3,e = 0.01

|Zr| = 29.85,|2"| = 30||Zg| = 44.70, |I*| = 47||T| = 28247, |Z*| = 284] |Ig|=1,|I*"|=2 | |Zg|=3.|I*|=4

N: data size. p: number of parameters, ¢: inlier threshold

|Z gz |: average consensus size of RANSAC, |Z*|: optimal consensus size, NSub: number of subproblems solved

Table 2. Results for homography estimation and triangulation with pseudoconvex residuals.
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