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Wavelet based denoise:
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Wavelet based denoise:
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Do we need to transform 1024bit data ? Can we run this in FPGA



Up sample based correlations and T1 trigger time calibration:
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Time and frequency co-analyze from wavelet:

%108 Time Freq results of oroginal signal
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CNN based data process:

Convolution Neural Network (CNN)
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Interfere sources around us: electrostatic of plane and pulse from HPAC Transformer

Arrival direction reconstruction by PWF in 01/2025
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CNN based data process:

Convolution Neural Network (CNN)
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Trigger algorithm
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Algorithm implementation and parameter optimization

- First, the other parameters are relaxed to limit the T1 range

Statistics on the number of times each event is triggered
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Algorithm implementation and parameter optimization

@ At this time, changing the value of Tprev found that there was a large correlation with the accuracy of
the first type of interference event, and when another pulse was added to the first type of interference
phase event, Tprev could exclude the first type of error data, and the accuracy of the first type of
interference event began to decrease when it was adjusted below 360ns, and the lower limit of Tprev was
about 360ns. At this time, the correct event trigger rate is still 95%, and then the value of Tprev starts to
increase from 400ns, and when the value of Tprev is greater than 500ns, the correct event recognition rate
begins to decrease, so the upper limit is around 500ns

Statistics on the number of times each event is triggered
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Algorithm implementation and parameter optimization

@ Since T2 is closely related to NC, the two are jointly debugged during parameter tuning.
Combined with the comprehensive detection accuracy to adjust the NC range, when T2 is 6000,
NCmax 1s 19, and NCmin is 2, the highest comprehensive detection rate is 94.93%.
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Algorithm implementation and parameter optimization

The initial value of Tper in the time window 1s 1000ns, and when the Tper value is increased, the correct
detection rate does not change significantly, and when the Tper value is decreased, the trigger rate decreases,
for example, when the Tper 1s 300ns, the correct detection rate drops to 88.64% as shown in the figure below.

Therefore, the value of Tper can be assumed to be around 1000ns.
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Algorithm implementation and parameter optimization

Statistics on the number of times each event is triggered
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GA /PSO /DA

B Genetic algorithm parameter optimization results

When the number of iterations is set to 100 and the population size is set to 50, the iteration effect is as shown in the following figure,
and the iteration results achieve the expected effect in about 60 generations. The analysis shows that the parameters obtained by the
genetic algorithm are more similar to those obtained by manual adjustment above, the parameter range is relatively close, and the
accuracy of the parameters obtained by the genetic algorithm reaches 96.7%, which is higher than that of the traditional method.
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Conclusion:

1. A fast . low cost denoise algorithm is employed to do the preprocess of data;

2. The time frequency domain picture of signal is generated to be used in ML based data
process; .

3. The event classification is done based on polarization, spectrum. tracing. direction;
4. The trigger parameters optimization is done based on GA




