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3D Micromanipulation and Measurement using a Multi-Finger Hand Dual-Arm Optical
Manipulator
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In this research, we have developed the precise correction method of various

nonlinear distortions in the observation and control systems for the dual-arm optical tweezers
system that consists of two sets of 3D scanning optical tweezers with an electrically focus tunable
lens and two-axis scanning mirror, and have established the design method for a high-precision
dual-arm 3D optical tweezers system. We have also proposed the concept of a visuo-haptic
micromanipulation system that uses image processing technique to visually present the contact forces
between a manipulated object and spherical end-effectors to the operator in real time during the
bimanual cooperative micromanipulation, and have demonstrated its effectiveness by applying 1t to
the cooperative micromaniﬁulation of single non-spherical micro-object such as a diatom. The unique
capabilities offered by the dual-arm visuo-haptic system will open up new possibilities in single
cell and 3D biology.
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