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Motivation IFT for Sperm-Whale Clicks — Results & Outlook
led Prior

Passive acoustic monitoring vyields continuous, high-

resolution data, yet dynamic soundscapes and rare clicks 4

still confound CNN classifiers. Introducing probabilistic

reasoning that captures uncertainty improves click

detection.
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Fig. 2.: Prior sample: periodic waveform with varying amplitude,
stretched across the full frequency range yet confined to a very
narrow spectral width.

Figures 2-3 show that IFT, equipped with a time-periodic,
S o freqguency-random prior, cleanly suppresses noise and
Time [s] recovers both slow and regular sperm-whale clicks—

Fig. 1.: Spectrogram of sperm-whale clicks with usual clicks without any hand-crafted features.
and a centrally positioned slow click.

Information Field Theory (IFT)

1ed Reconstruction
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IFT combines Bayesian inference with statistical physics to
infer a latent signal—here, the denoised acoustic field—from

noisy observations. The streamlined procedure is: 53
1. Data Model: 5
52
d=R(Css(t) +Cis(f)) +n =
2. Information Hamiltonian & entropy 1
H(d,s) = —log(P(d,s)) S, = <— log (P(S\d)» 0
P’ 0 1 2 rime [s] 3 4 5
3. Gibbs free-energy maximisation Fig. 3.: Reconstructed spectrogram: noise suppressed and
whale clicks clearly identified.
G= (H)s — S
(Hp P Next objectives:
1. Auto-detect clicks: scan large, sparse archives and tag
Optimising G yields the posterior mean field and its events.
uncertainty, providing a principled denoising solution. 2. Click morphology: resolve envelope, phase, and sub-

pulse spacing to expose internal structure.

Implementatlon: The Ansatz is realised with the Python 1 DBFZ Deutsches Biomasseforschungszentrum, Datenlabor, Leipzig

package NIFTy.re and applied to the sperm-whale click 2 Friedrich-Loeffler-Institut, KIDA, Greifswald - Insel Riems

. 3Johann Heinrich von Thinen-Institut, KIDA, Braunschweig
denoising problem. ’ ’
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