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Observation of Microorganism Galvanotaxis
using High-speed Three-dimensional Tracking System
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Our goal is to utilize microorganisms as micro-robots by using galvanotaxis (locomotor response to electri-
cal stimulus). To reach this goal, observation of three-dimensional galvanotaxis must be achieved. Our group has
proposed the technique for autofocusing cells by using the diffraction pattern that appears, which we call Depth-
From-Diffraction method. In this paper, we propose a novel three-dimensional tracking system incorporating the
Depth-From-Diffraction method and the border-following algorithm to observe galvanotaxis of Paramecium cells.
Experimental results shows that the system successfully captured the first ever three-dimensional galvanotactic mo-

tion of Paramecium cells.
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Fig. 1 Image features for estimation of Z position.
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Fig. 2 System configuration.
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Fig. 3 Chamber with a pair of electrodes for Paramecium.
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Fig. 5 Images from CCD attached to microscope.
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Fig. 7 Cross-sectional view of the trajectory of a cell.
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Fig. 8 Three-dimensional trajectory.
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