B UCLouvain CoLSI:
Continuous Lippmann-Schwinger Intensity diffraction tomography

1. Context: 3D Intensity diffraction tomography

> Goal: given U'(r) and vy, recover f(r), for r € Q. r=(x,y,2) Camera,
e Incident planewave U'(r) = elb’ T = (z,y)
2
e scattering potential f(r) = ki {(%) — 1} with n(r) the refractive index. h(z)
)
e pupil of the camera: h(x). U*(r)
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I\ - \.(/r . .
‘ . A / o’
\ ¢
> [ntensity measurements: - \ ' P
‘ easy and cheap acquisition --- no interferometry setup needed. 27 \\ /kz y(m ) — |U (a:) % h(aj‘) |2
hase recovery problem. S~
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2. Forward model 3. Inverse problem

[a. Lippmann-Schwinger equation] [a. Continuous representation]

~ Comes from the . > Query a NeRF M (r) at any = with infinite precision [2].
C f .th U(T) _ UZ(T) 14 fQ U(T’)f(T’)G(T L T’)d?" ¢

wave equation.

> Intuitive: f(r) =0 —» U(r) = U*(r)

> Discrete form U = (I — Gdiag(f))_lUi

ikp || 7]l , ,
RG(r) = 647:|)|r|| —> Singularity, hard numerical computations. ¢ solution in [1].

> G makes the convolution with G(r).

. e BiConjuguate Gradient Stabilized Method.
> solved with:  § Noumann series U => 7 ,(Gdiag( )k U*

[b. Intensity rneasurernents]
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X 20.7 Discrete results

> Rr restricts U to

camera plane I y/ — ‘PRFU|2 o ‘PRFUZ‘Q

> P applies the convolution

with the pupil function h(a:) | y/ — A(f) / ~ N NeRF

.

= remove the background intensity.
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. . Radial encoding in x-y plane
> validated previous results from |[1-3]. 7| |
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e Efficient discrete convolution G. with R a set of K rotation matrices.

e Reconstruction with FB model
and Tikhonov reg.

= examples of generated IDT measurements (using box 2)
f(r) K-space

[b. NeRF-parameterized inverse problem]

U( s - ; b= argming 3y~ AU+ R() 1. £ = (Molr)}
| Data fidelity Regularization
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> reconstructions and comparisons with Flrst Born model — ongoing research 8 Regular grid §.

> Solved with automatic differentiation. -

Conclusion
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