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Various microscopic techniques are used to monitor the mjcgof fluorescent molecules in
living organisms. On the fast time scales (sub-ms), flu@nese correlation spectroscopy is
often applied to characterize the motion of single molesuléne result of this technique rep-
resents an averaged behaviour of molecules at the sindbegitocation, or along the scanned
path in the case of scanning fluorescence correlation gisecipy [1]. Alternatively, particle
tracking, which generally requires brighter particles had a lower temporal resolution, yields
the full particle trajectory and preserves the individiyabf the tracked particle. If the mo-
tion of a large number of particles in an image is correlatedyeaningful flow maps can be
reconstructed [2].

Here we are, however, interested in mapping the flow of flu@mtsstructures where in-
dividual particles cannot be clearly discerned. In thise¢#éise flow mapping in a sequence of
images is based on the analysis of the temporal changes ftuttescence intensity pattern.
One way to produce the flow map is to divide the image into snakkgments, and to deter-
mine the most probable displacement of each segment betsudrequent frames by image
correlation [3, 2]. This procedure requires sufficientlgthsignal-to-noise ratio, or averaging
over several consecutive frames. The flow vector directios bbtained is independent in each
individual image segment.

Our goal is to find an alternative approach applicable to esagith weak signals. It is
assumed that the changes of the fluorescence pattern frofraometo another can be described
by a smooth transformation expressed analytically and reigo® on only a small number of
parameters. Since the transformation is continuous atihesehole image and has a limited
number of degrees of freedom, the flow vectors in neighbguaoations are not independent,
and an increase in robustness compared to the correlationitpies is expected. The data were
acquired with an imaging system which combines two-photait&ion and photon-counting
detection. This results in high sensitivity, low backgrdusignal, and allows us to take an
advantage of the known well-defined noise described by ties&o distribution. The method,
implemented for one-dimensional data (kymographs) araffatdwo-dimensional images, was
applied to GFP-labelled protein motion on the cortex ofg/cells.
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