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Motivation

Motion Estimation with Unmatched Points
The goal of our method is to estimate an essential matrix & € [E from two
sets of unmatched image points ({Qk} C Sand{pl} c 1)
The is performed by:
1. Discretizing the essential matrix space [
2. Alocal geometric only matching procedure
3. Minimizing a robust cost

Discretizing the Motion Model
Camera Setup: Camera moving on a plane parameterized by two angles.
16, a] =ue 0, 27)

cos(m—0—a) 0 sin(r—0-a) sin (6)
R(u) = 0 1 0 t(u) = 0
—sin(mr—60—-a) 0 cos(m—0—a) cos ()

It has two useful properties that can be derived from this parameterization:
Property 1 Overlapping Property

Y(u)=0 & 7TH+rs+r1r<0+a<3m—1y
Property 2 Transitivity of the Overlapping Propeny

Let O(a.b) C Oy (Vu € cO(ab); ¥ =0
= (VueU(a, l) ¥ [u)
We discretized using quadtrees over the domam\(l 27)°.
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Geometric Only Matching

Using a candidate pose t1and unmatched set of points {Qk } and {pl} we extracted an homogeneous set of
matches.

1. Putative Matches from Geometric Guided Matches [1]
We define the hyperbola
_nr 1.2 T T
Cq=U" =k (3,2, T +I,5,35)
This gives a first matching criteria

o2 (q,p,u)=1 & peCqy &
Coherent Epipolar Geometry by Spectral Clustering

(P'Cqp) . (P Cqpy) >0

~

For each match (qk, j oJ] >we estimate an epipolar constraint 11, such as

Uy = argmind? (u,u)  s.t. JF (W) q, =0
u

Using the obtained U we define a similarity matrix S that compares two epipolar geometries u;, . and ufg as

follows:
di(ar, F (uy )'r p1)
i o + di(qs, F (UAI) g)
SG.J) =pwr| | di (p1, F (ugg)q )
+ dl(pyw (u“) )
S(j,i) =8S(i,j)
S(i,i) =0

Using the eigen value decomposition of normalized Laplacian of S we extract most homogeneous set of
matches [2].

3. Enforcing Unicity
We built all set of set of matches such that the unicity constraint is satisfied and the set with the largest

corresponding§ S. .
2,7

ij
Nonlinear Motion Refinement

Using the set of estimated matches we minimize the following cost:

g =Y (= pr (@ P F W)+ (1= pr (d (@ F (wp))").

(a,p)eM
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Wide Baseline Experiments with Multiple Identical Objects

Future Works

* Uncertainty in the subdivision procedure

« Full five degrees of freedom case

Conclusion

+ Motion and matches simultaneously estimated

+ Homogeneous matches segmentation
+ Pseudo-distance between epipolar geometries



