Processing of Radiation Data from the Timepix Sensor on the VZLUSAT-1 Satellite
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Figure 1: Full resolution orbital
image from the Timepix detector
* Results

* Performance of trained models was evaluated qualitatively and quantitatively
(RMSE for regression, Matthews correlation coefficient for classification).
*  Dosimetry maps were generated from all available data for 5 types of particles.

The problem

* Nanosatellite VZLUSAT-1 has on-board Timepix sensor, but almost all incoming
data are lossy compressed by on-board computer with binning algorithm which
was designed specifically for X-ray astronomy observations. The data are also
sampled sparsely in space because of a limited transfer channel capacity.

200

1000, T 000 1000 5000
Particles detectad per sacond

Figure 5: Example of maps for three types of
particles: dot, blob, straight track
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Figure 2: Frame before and after compression. It is clear that direct morphological information about
shape of tracks is lost.
* Is it possible to recover sufficient information from compressed images to
estimate fluxes of different particles and to generate orbital dosimetry maps
from these data?
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The solution

* Pipeline combining classification, regression and generative model based on Contributions
random forests, neural networks and kernel density estimator predicting counts of «  Extension of the functionality of the satellite with methods on edge of published
particle traces on compressed images. state-of-the-art

*  Modification of methods used in geography for final interpolation/regression of maps «  Results presented on iWoRiD 2018 as a part of larger contribution
(kriging, IDW...). * Universal particle track classifier usable also in non-space scenarios-
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