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Acquired data

Very repeatable
80-90dB scan-to-scan SNR



Model Parameters

e Refractive index field (scalar n)

* Discretised onto voxel grid (local basis functions)




Image formation model

* Ray equation of geometric optics - ( df)

* To system of |5t order ODEs
e RK4 |VP (although we have exit data)
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Gradient computation

® Automatic numerical estimation easy but
requires many function evals and large
storage




The equation

® |n general f(x) is nonlinear min || f (&) — EHZ

e BPDN

min ||z|]; s.L.
® (Constrained X TEX
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Linearisation

® |mplicit local approximations in nonlinear
solver

® Explicitly linearise at each iteration




Solving for gradients

f Ng) = Og
® 3 equations, same f Ty ) = 0,
® Integrate vector field to scalar f(n.) =9,




The matrix A

One column
per voxel

One row
per ray

O O
A A4

Q Inside visual hull
@ Outside visual hull




Advantages of A

® Fast and easy to compute Ax and A'b
® All the machinery of linear algebra

® Understand
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Disadvantages of A

® Sheer size V x K % 4b/1()243 = 107Gb

# voxels (V): 5127 % 1/10
# nonzeros/row (K): /1 % 9




Linear Solvers

e QR

® |east-squares solution

® requires full matrix

® adapt to IRLS for outlier reflections




Nonlinear solvers

® No need for full matrix

® But useful for sparsity pattern of Jacobian




Conclusions

® Solve for indices rather than gradients




