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Current Position:
Institute of Medical Device and Imaging Professor 2018/08~Present
Former Position:
Institute of Medical Device and Imaging Associate Professor 2015/08~2019/07
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Market Needs:
This technology targets the market for miniaturized imaging systems and probes,

particularly for endoscopic and catheter-based imaging (e.g., OCT) and inspection in

confined spaces. The primary needs are to maintain high resolution and high contrast
under very small probe diameters and limited packaging lengths, while reducing
aberrations—especially astigmatism—that degrade lateral resolution and introduce
image distortion. ~Additional needs include improving assembly tolerance,
manufacturing consistency, and cost effectiveness. Existing solutions based on GRIN
optics or multi-element micro-lens stacks are often limited by insufficient
aberration-correction capability, high sensitivity to alignment, and increased system size
and cost. Accordingly, there is clear market demand for an aberration-corrected optical
module that remains compact while being manufacturable and packaging-friendly.
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This invention proposes a GRIN {gradient-index) lens as the primary miniaturized
focusing/relay element, combined with a metalens whose phase profile is
engineered for wavefront shaping, forming a GRIN-metalens hybrid
aberration-correction probe/module. Through co-design of the GRIN lens numerical
aperture (NA}, working distance, and the metalens phase distribution and placement
{e.g., bonded or spaced configuration, distal tip integration}, the approach
compensates dominant system aberrations and suppresses astigmatism. As a result,
it improves the point spread functlon (PSF) and lateral FWHM, enhances image
contrast and effective couplmg efﬂaency, and reduces optlcal -stack complexity and
improves packaglng fea5|b|!|ty without 5|gn|f|cantl increasing: the overall form factor.
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Intellectual Propertles
Qur research team has decades of experlence |n the flelds ‘of metasurfaces and
microscopy, and has published several related intérnational journal articles.

Contact {do not need to fill out):
Center for Industry-Academia Collaboration, NTU
Tel: 02-3366-9945, E-mail: ordiac@ntu.edu.tw
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