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BDJ synopsis

A Focus areas: theoretical physics, modeling, programming, signal processing, and AS
1.19921997: Ph.D., theoretical physics, The Ohio State University: Studies in
guantum field theory and renormalization group.
2. 19971999: Postdoc, TRIUMF theory group, University of British Columbia: Studi
in lattice field theory and stochastic optimization.

3. 19992004: Consultant, Applied Mathematics Inc., Gales Ferry, CT: Tactical ASW
analyses in support of the submarine force e at COMSUBDEVRON 12).

4. 20052008: Sr. Acoustics Engineer, Alaska Native Technologies, Poulsbo, WA:
Developing, akea testing, and analyzing acoustic detection, classification, and
localization algorithms on underwater gliders with autonomous survivability
behaviors.

Presented results in meetings at ONR and CNMOC/NAVO.
5. Aug 200&resent:Physicist IVAPLUW, Seattle, WA:

a. Denoising, compression, and classification applications with nonlinear wave
filters. [Example 1 that follows]

b. Parallel algorithm development for speedup wlticore processors.
c. Geoacoustic inversion with natural sourcggxample 2 that follows]



Example 1

A Geoacoustic inversion for seabed properties
(attenuation and sound speed) using
reverberation signal.

A Signal irregularities handled by using zem
capabllity of wavelets.

A Our task processes the signal and removes
unmodeled local features (instead of detecting
them), and then hands the processed signal
off to the inversion team.



Translation invariant
time-frequency frames

Windowed Fourier transform Wavelet transform

F(wt) = fif (t)g(t-t)e" dt W(s,t) = r]f(t)\/l:—S gé—tgdt

Finite version (FFT)

F(k,n) = a f g(m- n)e?imIN Finite version (MODWT)

N- 1
m=0 W(zj n) am n O
: m ,/ J (; -
A Speed: O(N Ig(N)) for one window
A Spectral contertt fixed resolution A Speed: O(N Ig(N)) with pyramid algorithm
A Essential for analytic work: A Spectral content variable resolution
A convolutiond product Ahigh freg/short times,

AtranslationA phase shift Alow freg/long times

) A Good for detecting edges, transients
Anfn. rell. hydrogerA integrated A Denoising, compression, sparse

P a Yom(WY, nIm(W) representation applications
r-q
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Reverberation (dB)
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Reverberation (dB)
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Details and Smooth below threshold

Reverberation (dB) Haar modwt wavelet filtered
thresholds: (j=1: 5.83, j=11: 0.18)
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Details and Smooth above threshold

Reverberation (dB) Haar modwt wavelet filtered
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data = noise (fine) + features (med) + smooth (coarse)
number of feature wavelet levels: 1
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Reverberation (dB)

data = noise (fine) + features (med) + smooth (coarse)
number of feature wavelet levels: 11
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Reverberation (dB)

data = noise (fine) + features (med) + smooth (coarse)
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