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Three-Dimensional Optical Imaging Systems
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Optical imaging plays a critical role for various areas. The first optical microscopic imaging system was developed
in the 17™ century by Anton van Leeuwenhoek, who is known as the father of microscopy. Since then, much effort
has been involved in developing high-speed three-dimensional (3D) imaging systems for a variety of applications.
Ideally, optical imaging systems would provide 3D images, enabling characterization of a volume of tissue.
However, all these systems have complex mechanical designs, requiring scanning in two lateral dimensions, or
depth focusing. The complex designs increase device cost, reduce robustness, and increase the complexity. In this
Article, we review our novel imaging methods including volume holographic imaging and polarized interferometry
to acquire high-resolution 3D images of an object with no need of scanning.
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