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Abstract

Terahertz (THz) imaging technology is growing rapidly due to its potential applications in material
exploration, non-destructive evaluation, industrial inspection, and bioinformatics. However, the
practical feasibility of THz imaging systems is significantly constrained by the low efficiency of active
THz devices, long imaging acquisition time, insufficient use of THz signal datasets, and their bulky
nature. In this talk, | will present our recent research on high-precision THz imaging systems, starting
from material development, THz optoelectronics designs, and system integration toward image
reconstruction modalities for on-site applications. As the image data quality and data acquisition speed
highly rely on the brightness of THz sources, we have developed high-performance THz plasmonic
photoconductive sources generating mW-level radiating power over a several-THz spectral range,
which offers excellent time-resolved raw data for further image restoration and reconstruction. I will
further introduce some of our image reconstruction approaches — equalized compressed sensing
imaging, multi-scale deep-learning fusion imaging, and compressive hybrid neural network — that
further speed up the data acquisition process and achieve significantly better reconstructed imaging
quality compared with conventional THz CT modalities. This paves the way toward real-time,
hyperspectral THz 3D imagers in the near future, which opens the door for various exciting
applications in non-destructive sensing, imaging, and material inspection.
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