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Abstract

Accurate measurements of object geometric motion/deformation are of great importance to a variety of
applications including manufacturing, robotics and mechanics analysis. In our research, we aim to
simultaneously achieve high-speed and high-accuracy 3D shape measurements, and further, develop
dynamic 3D shape analysis techniques for measuring bio-inspired flapping wing mechanics. We have
innovated technologies to achieve high-accuracy 3D shape measurements via the superfast (kHz) binary
defocusing technique. In particular, we have reached up to 70 um accuracy for macro-scale [e.g. 150
mm(H) x 250 mm(W) x 200 mm(D)] 3D measurements; and 10 um accuracy for medium-scale [e.g. 10
mm(H) x 8 mm(W) x 5 mm(D)] 3D measurements. With the technology developed, we have successfully
measured 3D of a flying robotic bird with rapidly flapping wings [25 cycles/second], using an image
acquisition rate of 5000 frames/second. Recently, we are developing computational frameworks for
performing mechanics analysis on the flapping wings with hopes that such insights can aid scientists
working in bio-inspired robotics. In this talk, | will introduce: 1) our work towards achieving superfast high-
accuracy 3D shape measurement; 2) our recent work on mechanics analysis of rapidly flapping wings. |
will also present my proposed research plan at lowa State University. Specifically, | will explore
applications of dynamic 3D shape measurements in the areas such as flexible assembly, bio-inspired
design and quality inspection. | will also talk about my educational philosophy and interests at lowa State
University.
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