Refraction-Aware ADMM Reconstruction
for Optical Projection Tomography of Multimaterial 3D-Print Filaments
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Motivation New Technique

* Multimaterial additive manufacturing (MMAM) enables rapid * We propose an ADMM-based reconstruction algorithm with TV regularization and a material discreteness prior to
innovation and development of multifunctional materials systems.-2 estimate a volume absorption coefficient field u(x) from set of projection images {Iy, Iy,, ..., I _}, given a refractive

index field n(x), and K material/absorption levels.
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. Refraction-Aware ADMM Framework
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Figure 1. Recent MMAM innovations. a, Rotational subvoxel control. b, Electronic muscles. ¢, Pneumatic-actuated soft-robotics. = + BRx (1 ©) o ‘ h
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* This highlights a need for a 3D vision system coupled with an algorithm

# Materials: K = 2

capable of rapid, refraction-aware, and sparse-view reconstructions. fo, = F(u,1, 6) Rifield n(x)

Predicted intensities Ig. accumulated at a detector pixel are m
Printing & imaging system Defect detection & computed via the Beer-Lambert Law: | k /
Classification
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Ray paths rg, are obtained by numerically integrating Eikonal ODEs: ADMM Update < < :
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Figure 3. Refraction-aware ADMM framework with TV regularization and material discreteness prior.
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Figure 2. 4D vision system pipeline for real-time operando guidance of extrusion-based MMAM. 0 o 5% %6 5.5 ,o 00087 e 09LS
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Refe re n c e S * In ¢, ground truth may be an inaccurate comparison to reconstruction due to fabrication and imaging impurities and approximation of absorption coefficients. ° zn[:]rati on 400
* Color is not accounted for—only absorption is.
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