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MACHINE LEARNING APPLICATION




PERCEPTRON
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BACKPROPAGATION

Input Layer Hidden Layer Qutput Layer




2D CONVOLUTIONAL NEURAL NETWORK

0 0 0 0 Kernel Matrix
100 | 97 | 96 0 -1 0 .
103 | 101 | 102 | 1r -1 s 1
0 |101| 98 | 104 | 102 | 100 | » 0 -1 0
0 | 99 101 | 106 | 104 | 99 | -
0 | 104|104 | 104 | 200 | 98 |1
Image Matrix 0«0+0+-1+0+0 Output Matrix

+0*—-14+105%5+102%—1
+0+0+103*-14+99%0 =320

Convolution with horizontal and
vertical strides = 2




1D CONVOLUTIONAL NEURAL NETWORK

( 3 Input features

Output features
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RECCURENT NEURAL NETWORK




DATA PREPARATION

Time Present)

training sliding window — time shift ——> forecast

training sliding window time shift —> forecast

training sliding window

time shift —»{forecast

training sliding window time shift —» forecast




DATA PREPARATION

Balancing classes
Time Pres.enta

indicates scintillation > 019 | 0.21 | 0.36 f°;°::5t 017 | 0.09 | 0.27
_ J
R
min. 3 values greater than the threshold
do not indicates scintillation »| 0001 | 0.04 | 0.11 foc:':::t 0.03 | 0.004 | 0.12
. J
RS

less than 3 values greater than the threshold




ABSOLUTELY UNINTERESTING MODELS ARCHITECTURE

input_10 input: | [(None, 45, 1)]

InputLayer | output: | [(None, 45, 1)]

input_1 input: | [(None, 45, 1)] — l BT
input_3 input: | [(None, 45, 1)] input_2 input: | [(None, 45, 1)] stm_4 | input: one, 43,
InputLayer | output: | [(None, 45, 1)] LSTM | output: | [(None, 45, 128), (None, 128), (None, 128)]
InputLayer | output: | [(None, 45, 1)] InputLayer | output: | [(None, 45, 1)] . Pt Tk P = i
) 4
convld input: (None, 45, 1) — . A . — ‘ v ‘ batch_normalization | input: | (None, 128)
bidirectional_1(Istm_1) | input: | (None, 45, 1) bidirectional_2(Istm_2) | input: | (None, 45, 1) BatchNormalization | output: | (None, 128)
ConvlD | output: | (None, 45, 128) — —
Bidirectional(LSTM) | output: | (None, 128) Bidirectional(LSTM) | output: | (None, 128) l
L) \ / repeat_vector | input: (None, 128) batch_normalization_1 | input: | (None, 128)
bidirectional(lstm : t: N 45, 128 RepeatVector | output: | (None, 45, 128) BatchNormalization | output: | (None, 128)
idirectional(lstm) 1 (None, 45, 128) dense_4 | input: | (None, 128) dense_5 | input: | (None, 128)
Bidirectional(LSTM) | output: (None, 256)

Dense | output: | (None, 32) Dense | output: | (None, 32) \\ /
Istm_5 | input: | [(None, 45, 128), (None, 128), (None, 128)]

\ / LSTM | output: (None, 45, 128)

concatenate | input: | [(None, 32), (None, 32)]

Concatenate | output: (None, 64) dot | input: | [(None, 45, 128), (None, 45, 128)]
Dot | output: (None, 45, 45)

A
dense | input: | (None, 256)

Dense | output: | (INone, 64)

4
dropout | input: | (None, 64)

Dropout | output: | (None, 64)

dense 6 | input: | (None, 64) activation | input: | (None, 45, 45)

Dense output: | (None, 32) Activation | output: | (None, 45, 45)

' l

R . dot_1 | input: | [(None, 45, 45), (None, 45, 128)]
dense_1 | input: | (None, 64) : .
. dropout 1 | input: | (None, 32) Dot | output: (None, 45, 128)
Dense | output: | (None, 64) Dropout | output: | (None, 32) l
¥ batch_normalization_2 | input: | (None, 45, 128)
dense 2 | input: | (None, 64) dense 7 | input: | (None, 32) BatchNormalization | output: | (None, 45, 128)
Dense | output: | (None, 32) Dense | output: | (None, 32)
concatenate_1 | input: | [(None, 45, 128), (None, 45, 128)]
L ] [ Concatenate | output: (None, 45, 256)
dense_3 | input: | (None, 32) dense 8 | input: | (None, 32)
Dense output: (NDHE, 1) Dense output: (None, 1) time_distributed(dense_9) | input: | (None, 45, 256)
TimeDistributed(Dense) | output: (None, 45, 1)
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ABSOLUTELY INTERESTING RESULTS
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ABSOLUTELY INTERESTING RESULTS
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QUANTITATIVE EVALUATION

Model Precision Recall F1 Score AUC-ROC AUC-PR TSS
Persistence 0.12 0.12 0.12 0.70 0.13 0.11

15 min 0.12 0.87 0.22 0.93 0.50 0.80
forecasting

+Ap index 0.10 0.91 0.18 0.96 0.51 0.82
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NEW IMPROVEMENT

Precision: 0.72, Recall: 0.73
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Precision: 0.72. Recall: 0.73

NEW IMPROVEMENT
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How to use our REST API

{type} nowcast | forecast
{year}{month}{day}Xhour} YYYY/MM/DD/HH

{file} averaged.json | raw.json

Example:

Response ;

"dataSource": "CHAIN",
"timeUtc": "2023-06-07T08:00:00"
status code: 200 !
"binvValues": [
{
"binId": 13254,
"sigmaPhi": 0.024

*binId": 13256,
"sigmaPhi": 0.032




THANKS FOR YOUR QUESTIONS 7

ATTENTION




Disclaimer

ASPIS is supported by the government

of Slovakia through ESA contracts under the PECS
(Plan for European Cooperating States),

ESA disclaimer: The view expressed herein can in no

way be taken to reflect the official opinion of the
European Space Agency,.
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