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3D reconstruction from a difficult image set

• wide & narrow base-line

• image scaling, varying focal length

• many points seen in few images & no one in all

Dense reconstruction by
Cornelius et al. [1]

cameras 89% data missing Epipolar geometries

Problem Formulation
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More results
Dinosaur (Oxford) Head Beryl St. George rotunda

36 img [720x576] 10 images [1391x1043] 64 images [811x1219] 60 images [1100x1650]
Harris operator distinguished regions (DR) DR DR

90.84% occlusions 73% occlusions 94% occlusions 92% occlusions

Contribution 1:
Computing depths λi

p

• linear formulation for computing consistent λi
p

• all λi
p in one system =⇒ stability, global error propagation

minimal 58 triples 166 triples

Independent reconstructions from image pairs computed from the
fundamental matrix Fij:[
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sparse system of linear equations
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Contribution 2:
Computing the best rank-4 approximation

y = PX

• linear reformulation of the bilinear problem

• it is a good approximation of the original problem

• global error propagation

tracks via triples 0.25 pxl BA: 0.24 pxl

∃Pi, Xp : yi
p = PiXp e.g. i = {1, 2},p = {1, 2, 3, 4}

If i, p such that rankyi
p = 4 =⇒ rank Pi, Xp = 4

Moreover, if length(p) = 4 =⇒ ∃X−1
p and

yi
p = PiXp ⇐⇒ yi

pX
−1
p = Pi

bilinear problem linear problem
in Pi, Xp in Pi, X−1

p

Use multiple submatrices P̂t = yit
pt

, t = 1, . . . , T and solve

P̂1H1 = Pi1
...

P̂THT = PiT

 (2)

sparse system of linear equations

Improvement: use an svd-fit to many columns in yit
pt

for image pairs

and triples: P̂t = U1,2,3,4 where yit
pt

= U diag(σ1, . . . , σz)V
>

Example: Gluing two partial reconstructions

P̂1H1 = P{1,2,3}

P̂2H2 = P{2,3,4}
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