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Akatsuki IR2 nightside data Restoration by Deconvolution and Scientific Outcomes
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IR2(2-um camera) is one of the scientific instruments onboard Akatsuki which studies Venus meteorology utilising near in-
frared windows of CO2 atmosphere. This presentation focuses on the data restoration work performed on IR2 data quality. IR
observes nightsides in 1.735um, 2.26um, 2.32um filters. IR2 is a platinum silicide (PtSi) Schottky-barrier CCD detector regu-
lated by a cryocooler to be "65K for operation, where it full frame covers 1024x20124 pixels. Satoh et al. 2016;2017 reported
the careful image reduction performed for flat fields, temperature-dependent quadrants, and point spread function (PSF) issue.

Even after the corrections, the nightside data still suffer from both light spreading (convolution) by PSF and contamination
from the dayside. The IR2 team strives to achieve highest photometric accuracy as possible. In achieving so, Restoration-b
Deconvolution (RD) method was developed to perform imagery restoration. The PSF was modelled using Moffat function where
parameters have been updated. The RD method can be divided into two main processes: 1. Replace saturated pixels in the ol
inal data (See presentation for full details); 2. Perform Lucy-Richardson Deconvolution by model-PSF on the 1024x1024size
image embedded in the centre of a wider canvas of 2048x2048 pixels to avoid repetition of Venus disk when FFT for deconvolu
tion is performed.

After successful restoration performed on IR2 data, aerosol properties such as the particle size parameter (Carlson et al. 19¢
Wilson et al. 2008) can be deduced from the correlation plots between the restored 1.735um and 2.26um data. The 'brancl
features for interpreting size modes population requiring photometric accuracy finally appeared in the restored data, which wer
not visible in the original IR2 data due to contamination and artefacts. Moreover, interesting morphologies such as the discon
tinuity features of the enormous cloud cover (2016-08-18) appears more visible where being restored at true contrast to stuc
both the spatial and temporal variations. To conclude, development of IR2 photometric restoration is coming to a confident stag
whereby the accuracy is estimated to be below "10% deviation and more upcoming scientific achievements using restored da
can be anticipated.
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