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Dielectric constants
Relative permittivity at microwave frequencies(12 GHz -18 GHz)
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Empirical model for water content

𝜖 = 𝜖𝑠 + 𝑎𝜖𝑤𝑤𝑐 + 𝑏𝜖𝑤𝑤𝑐
2 + 𝑖 ⋅ 𝛼𝑤𝑐
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Water in Chemical powders NH4NO3 in icing sugar



3-D Imaging
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Algorithms

(wide band)

(3-D scanning)

𝑓 𝑥, 𝑦, 𝑧 = 𝐹𝑇3𝐷
−1{

𝐹𝑇3𝐷{𝑠 𝑥, 𝑦, 𝑧 }

𝐹𝑇3𝐷{g 𝑥, 𝑦, 𝑧 }
}

𝑓 𝑥, 𝑦, 𝑧 = 𝐹𝑇3𝐷
−1{𝐹𝑇2𝐷 𝑠 𝑥, 𝑦, 𝜔 𝑒

𝑖 4𝑘2−𝑘𝑥
2−𝑘𝑦

2ℎ
}

𝑠 𝑥, 𝑦, 𝑧 = ∭𝑓 𝑥, 𝑦, 𝑧 𝑒−2𝑖𝑘 𝑥−𝑥′ 2+ 𝑦−𝑦′ 2+ 𝑧−𝑧′ 2
𝑑𝑥𝑑𝑦𝑑𝑧

Reflectivity function Phase shift



Reconstruction Images (wide band)


