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Overview




Last presentation

] At the last meeting we presented:

A simulation proposal based on Cygno images to be used for evaluation of
filtering and clustering algorithms

[ Evaluation of the impact of classical filters when applied to the simulated images
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Last presentation

(] During the meeting the following next-steps were proposed:

(] Evaluate the possibility of generating noise for each pixel individually based on
Cygno images;
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Cygno Noise Evaluation

Used dataset: 817, 818, 819 and 820




Methodology

J What was done?

(1 Measurement of the pixel-by-pixel mean and STD
d Study of the noise intensity distribution

(A Spatial Correlation analysis

d Implementation of a noise generation algorithm

(] The following runs were analyzed:
Q 817,818, 819 and 820




Pixel’s pdf extraction
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Pixel’s pdf extraction

d Mean values

Boxplot Zoom Histogram
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Pixel’s pdf extraction

 Noise intensity distribution (Run 818)

Gathering pixels with mean =< 99 Gathering pixels with mean < 1000
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Pixel’s pdf extraction

(] Standard deviation values

Boxplot Zoom Histogram
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Pixel’s pdf extraction

— Two or three groups of pixels can be identified
- Deeper investigation is needed to find out more

J MEAN versus STD
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Noise Characterization

Pixel’s pdf extraction

] Spatial correlation within a line

Example for first row(run 818) Zoom of a small sector
0 1.0
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Noise Characterization

Feature selection

d Transforming a correlation matrix to an autocorrelation function (stationary process);
( Therefore, each row will generate an autocorrelation function
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As known, if the neighbors are not
correlated, an impulse is expected
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Feature selection

d All the 2048 rows autocorrelation functions are shown below at left
d Atright same was done for the columns

Example run 818

Rows correlation Columns correlation
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Noise Characterization

Pixel’s pdf extraction

1 Noise distribution for a single pixel

(1 A Gaussian function seems
appropriate
Q Only pixels with mean = 99 and > T\ —
STD within the boxplot limits 035 =
were evaluated -_—
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needed to confirm it g 1\
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Noise Generation
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Noise Generation

] For each pixel, a Gaussian noise distribution was considered

* Each pixel got its own value of mean and STD, based on real Cygno images
* Each pixel is uncorrelated of its neighbors

] A simulation dataset was generated for each run
* 817, 818,819 and 820

J Finally, each simulated dataset was compared with its
respective real dataset (next slides)
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Noise Characterization

Noise Generation intensity distribution - simulation vs. real
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Noise Characterization

Noise Generation intensity distribution - simulation vs. real

Real

Simulated
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Next steps
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N EXt Ste p S Considering the feedbacks given during the meeting of 06/06/2019

A Inthe short term
(d Evaluate noise pixel-by-pixel and study their correlation (as suggested by Giovanni)
(J Generate noise based on the above analysis

 Open issues




