NSF HDR ML Challenge
Problems

Josh Peterson on behalf of ASD3




Outline

e Gravitational Waves
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ACCELERATING MASSES PRODUCE :
DEFORMATIONS IN SPACE TIME THAT @
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WILL APPEAR IN AT LEAST TWO , WITH THE TIME DELAY BECAUSE OF
THE DISTANCE BETWEEN THE DETECTORS




THAT ARE POORLY MODELLED AND
THEREFORE CANNOT BE EASILY DETECTED USING THE MATCH FILTERING PIPELINE

CORE-COLLAPSE
SUPERNOVA (CCSN)

NEUTRON STAR
GLITCHES




WE REFER TO THEM AS AND AIM TO DEVELOP A SEMI-SUPERVISED APPROACH
WHICH WOULD LET US TO




KGOWOROWAET AL IVLST
10.1088/2632-2153/A03A31

IS 4096 Hz, MEANING THERE ARE 4096 DATA POINTS RECORDED
EVERY SECOND

THE DATA IS DIVIDED INTO SEGMENTS OF 50 MILLISECONDS EACH, WHICH CONTAINS
(50 MILLISECONDS * 4096 SAMPLES/SECOND = 200 SAMPLES)
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KGOWOROWAET AL IVLST
10.1088/2632-2153/A03A31

IS 4096 Hz, MEANING THERE ARE 4096 DATA POINTS RECORDED
EVERY SECOND

THE DATA IS DIVIDED INTO SEGMENTS OF 50 MILLISECONDS EACH, WHICH CONTAINS
(50 MILLISECONDS * 4096 SAMPLES/SECOND = 200 SAMPLES)

SG 64-512Hz, SNR: 33.0
= Hanford l‘

= Livingston
Example training data

Whitened Strain

Time, (ms) Time, (ms)



Anomaly Detection:
Hybrid Butterflies




Mother (red) Father (blue)

Hybrid Detection

Researchers have sought a means to detect hybrids since the

creation of the field of taxonomy.
Detecting hybrids would give taxonomists the ability to determine

what constitutes a true species or subspecies. Child (purple)

The question is how?
How do we recognize a hybrid?
What does a hybrid look like?




Hybrid Detection: Butterflies

Consider these two species:

Hybridization may lead to a variety of
resulting patterns.

There are several [dominant] genes that control color

pattern on wings.
Ex: red on hindwings is a dominant trait.

Dominance: hybrids may look like one parent.
In practice, identifying hybrids requires knowledge of
their parent species/subspecies.


https://www.grida.no/resources/1906
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The Challenge: Find the Hybrids %

®

- Among Species A & B, can your algorithm find... Species A subspecies ||

Species A signal hybrids? &

Species A subspecies IV Species B subspecies |l Species B subspecies |

Species A non-signal hybrids? _ _
Species B hybrids (mimics of Species A signal hybrids)?

Species A subspecies |l
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Detecting anomalous sea level
rise event
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AS OUR OCEAN WARMS, SEA LEVEL RISES

We know seas are rising and we know why. The urgent questions are by how much and how quickly.

:n about 8 inches
15 3 feet or more by
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Making Better Predictions of Sea Level Rise

As the ocean rises, the ability to provide even more precise
Information about coastal sea level rise is crucial

More Damaging Flooding

Sea level rise will create a profound shift in coastal flooding over
the next 30 years by causing tide and storm surge heights to
increase and reach further inland. By 2050, “moderate” (typically
damaging) flooding is expected to occur, on average, more than

10 times as often as it does today, and can be intensified by local
factors.

NORTHEAST COASTLINE

Most of New York City and Boston would be
submerged if sea level were to rise by 6 m (19.6 ft).
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Continual Tracking

Continuously tracking how and why sea level is changing is an
important part of informing plans for adaptation. Our ability to
monitor and understand the individual factors that contribute to
sea level rise allows us to track sea level changes in a way that
has never before been possible (e.g., using satellites to track
global ocean levels and ice sheet thickness). Ongoing and
expanded monitoring will be critical as sea levels continue to rise.

Multi-Mission Sea Level Trends

Period: Sep-1992 to Jan-2018

50°E 100°E 150°E 160°W 110°w 60°W 10°wW

-10 =5 0 5 10




Machine Learning Challenge: Detect anomalous flooding events from
satellite sea level maps

NASA -SEA LEVEL PORTAL
DATATANALYSIS TOOL 20
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Machine Learning Challenge: Detect anomalous flooding events from
satellite sea level maps

We provide daily satellite sea level anomaly data over the North Atlantic
for the past 30 years
We provide dates of anomalous flooding along US East coast stations for

the past 30 years
Challenge is to detect anomalous flooding events along the US East Coast

with the maps of sea level over the North Atlantic
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