Follow up Results from NM-lIl Field-test




Scenario

* Probe melting into the Ice at Antarctica

* Driving back in a melting channel
— Up to 15m into the ice
— The melting channel is filled with water
— Different signals were sent to analyze the depth
= Barker
= Chirp
= Sinus Burst
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What were the results of the field test

Able to see the reflection of the ice
Signal recorded Barker:11:11500:2

« Able to see the reflection of the ice —T—
. —— Barker:11:11500:2
* Was not the frequency of the send signal |
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Goal

Understanding why the reflection does not contain low frequency components
|s there a channel effect?

|s it possible to get a more accurate measurement?

Using the TVR und OCRR to improve the signal
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Signal Processing

A
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Using the TVR

 TVR as a Value to calculate the pressure wave in the water

« Correcting the outgoing signal to find the actual signal in the water

Spektrum: TVR

TVR
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* TVR extended to match the FFT length using the mean of the TVR
Spektrum: TVR extendet over FFT length
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Perfect signal Barker:11:11500:2

Signal comparison Barker:11:11500:2
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FFT comparisons after TVR calculation with the perfect Signal

FFT of the Perfect Signal with TVR Compensation
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Resulting pressure wave at 1m distance with RWTH TVR

Sound pressure wave of the perfect signal at a distance of 1 meter
1e7 based on the TVR of RWTH
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Resulting pressure wave at 1m distance with Evologics TVR v1

Sound pressure wave of the perfect signal at a distance of 1 meter
1e7 based on the TVR of EVO v1
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Resulting pressure wave at 1m distance with Evologics TVR v2

Sound pressure wave of the perfect signal at a distance of 1 meter
1e7 based on the TVR of EVO v2
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Comparison between the two signals

Signal comparison Barker:11:11500:2
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OCRR

» Open Circuit Receiving Response
 OCRR as a value to calculate the pressure wave in the water
» Correcting the input signal to find the actual waveform in the water

* OCRR =20-logp> & p=—e=  [3]
P 10 20
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OCRR corrected for the FFT length and subtracting the gain od the signal

OCRR extendet over FFT length + gain (92.6dB)
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FFT comparisons after OCRR calculation

Higher peaks in the ~35kHz with RWTH OCRR
OCRR Evologics lower peak at ~35kHz
Big difference between RWTH and Evologics
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Resulting waveforms after RWTH-OCRR correction

Signal recorded OCRR signal RWTH

—— OCRR signal RWTH
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Resulting waveforms after Evologics-OCRR correction

Signal recorded OCRR signal Evologic

750000 4 _ .
—— OCRR signal Evologic
500000
250000

U._

Amplitude [pPa]

—250000 -

—500000 -

60 -

5 10 15 20 25 30

t [ms]

B

0.00 025 050 0.75 1.00 1.25
2
Intensitat [%g—] le7

18 Hugo Burmester Rm
July 2025

hugo.burmester@rwth-aachen.de



Perfect Signal with TVR and OCRR

Calculating the response without neglecting the electronics
Using the perfect signal and TVR and OCRR to get the response of the transducer

OCRR und TVR on perfect signal
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Final signal

final signal with TVR and OCRR RWTH
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Conclusion / Outlook

» If the signal is transmitted as the perfect signal, no explanation for the higher frequency

What does the actual signal look like?

Does the Transducer already admit a higher frequency signal?

Correlate the signal with the sending signal

Getting an accurate and reliable distance measurement

Figuring out the loss of the signal through the propagation of the melting channel
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Signal that was send by the Piezoelectric Transducer

» Transducer approximates waveform through rectangular pulses [2]

— Same signal as the perfect signal? Signal
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FFT comparisons after TVR calculation with actual Signal

FFT of the Transmitted Signal with TVR Compensation
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Resulting pressure wave at 1m distance with RWTH TVR

Sound pressure wave of the actual signal at a distance of 1 meter
1e7 based on the TVR of RWTH
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Resulting pressure wave at 1m distance with Evologics TVR v1

Sound pressure wave of the actual signal at a distance of 1 meter
1e7
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Resulting pressure wave at 1m distance with Evologics TVR v2

Sound pressure wave of the actual signal at a distance of 1 meter

1e7 based on the TVR of EVO v2
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What | have tried

 Calculate the distance through a threshold condition
 Calculate the Cross-correlation with the 3rd harmonic of the perfect signal
— To find out that it is the signal and not just some noise
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