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A method for analysis of cell dynamics in 3-dimensional Bioimaging
data based on using Optical Flow
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Abstract:
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It is very important to establish the automatic and quantitative analysis of cell dynamics as method for
development in medicine and pharmacy fields. Now, we propose a method using 3D-Optical Flow and Von
Mises-Fisher distribution. In the test, we applied it to OsteoClast and OsteoBlast and detected the difference
between osteoclast and osteoblast, and between control and treated.
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Fig. 1 Outline
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2 Von Mises-Fisher 4341 D
Fig. 2 Example of Von Mises-Fisher distribution
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Fig. 3 Osteoclast(red)/blast(cyan) and their optical flow
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Fig. 4 control:osteoclast(red)/blast(cyan)
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Table 1 Compared control and treated osteoclast/blast for

number of cluster, mean of x and length of

Ese 301 Ese 0
Clast Blast Clast Blast
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W T ARE | 48.5 41.9 49.7 49.5
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|l 0.305 | 0.268 | 0.245 | 0.21
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Fig. 5 Treated:osteoclast(red)/blast(cyan)
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Fig. 6 Motion with different direction(Fig.4-A)
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Fig. 7 Motion with same direction(Fig.4-B)
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Fig. 8 Distribution of flow direction:Fig6
(k =0.49)
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