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Abstract
Optical tweezers provide precise multiplexing capabilities at the micro scale with independent
control of tens of objects in three dimensions using a dynamically reconfigurable hologram.
However, much of its use has been limited to concurrent manipulation of just a few objects for
biophysical studies or directed assembly of simple structures using manual or tele-operated
control. In this talk, I will present some recent advances in developing real-time perception,
planning, and control methods for automated patterning of microstructures comprising colloidal
particles or cells. Experiments with silica and polystyrene beads of varying sizes and human
endothelial cells in a variety of fluid media show promising performances. The patterned
microstructures are expected to form the building blocks of engineered tissues or granular media
with enhanced functional characteristics.
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