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Real-time 3D Measuring System using Optically Dniicro-Robot
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We have been developed “Optically Driven Microatbas a novel tool for manipulating a cell and for
measuring cellular mechanical properties. In thiskywwe constructed an innovative system that caasure three
dimensional reactive forces from cell and sensdupesof the micro-robot with a single normal CCD eltted to
microscope. The system is realized by installingetad cylindrical marker triplets to the micro-rebG@ompared
with conventional 3D imaging system with opticalcnei-scope, this system has advantages in thahitncage and
mechanically analyze in 3D from a single plane iemagquired from a normal CCD camera. This simpléesys
contributes to the micro analysis useful for caltubiology in where many demands to the micro Hiyspal

measurement.
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Fig. 2: A new concept of 3D cellular mechanical gadies
analysis system using cell handling micro-robot. e@gor
remotely controls and mechanically analyzes a sitiging cell
in 3D.
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Fig. 3: Conceptual diagram of 6-D.O.F. tracking moek for the
micro-robot. By installing tapered cylindrical markgiplets,
6-D.0O.F. position of micro-robot can be computednfr 2D
microscopic image.
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Fig. 4: The developed algorithm how to display 3@sition of
micro-robot in real-time. Computed 3D coordinatenfra 2D
image merges with predesigned 3D data of the nizbot.
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Fig. 6: Relationship between the marker size chrangate and
observation time.
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Fig. 7: Developed system for cell handling micrdab setup.
This system can concurrently perform high-speed.®-B
positioning of the micro-robot and analysis of 3Blldar
mechanical properties.
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