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A management advice model
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A simplified model
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Oceans of data






Floats, ROVs, and AUVs (oh my!)




Acoustics
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Molecular methods

Cost per Raw Megabase of DNA Sequence

Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts
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The Analysis Bottleneck
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Can we drink from the firehose?
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The Deep Learning Revolution



What Is machine learning?




The ImageNet challenge
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The secret sauce:
deep convolutional networks
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Example applications

1110 vs. 2641

4 vs. 332 2vs239 1879 vs. 1879-1883 228 vs. 22B

96 vs. 86 1844 vs. 184 62 vs. 62-37 1180 vs. 1780

woman, crowd, cat,
camera, holding, purple

Mork * ¥ Mork * F—
choklad |, chgkladj MOT
:XE'JUI;iESEf XL El][ﬂulE!. ys Mork — Dark

A purple camera with a woman. )
2. generate A woman holding a camera in a crowd.
sentences
A woman holding a cat. J
- ‘3.rerank ’ #1 A woman holding a
| sentences camera in a crowd. y

DARY

| chocolate "\

XL CDDI{IES )




But not just iImages!

THE ISTERMATIONAL WEERLY JOURKEL OF SCIEMCE

At last — a computer program that
can beat a champion Go player PAGE484

ALL SYSTEMS GO




Revolution - why now?

20 years In the making:

» important algorithmic advances
* INnCcrease in computer power
 large data sets for training




Data, data, everywhere
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Deep Vision and echosounder data
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Our data-driven future



Lower cost - higher value!

C & Secure | hitps://webgate.ec.europa.eu/maritimeforum/en/node/3981 w0 ¢

European Commission > Maritime Forum > Communities > Are the marine data in the North Sea fit for purpose?

| — | &  Communities Search FAQ

Are the marine data in the North Sea fit for purpose? I'”';;L
Published on: Mon, 07/11/2016 - 11:22 AA  viewas pdf | 91lviews @ 2%

It is diifficult to ascertain the value of a dataset until the data itself are visible, highlighting serious deficiencies with the mefadata.
Also, although there may not appear to be a data gap at first sight, the detailed analyses uncover gaps which do exist

final report (40Mb)

DG Mare commissioned a series of ‘Checkpoint’ studies, one for each European
whether the aims of providing good quality data of sufficient spatial coverage and
the public and private sectors, have been met, particularly considering the divers
This report outlines the approach adopted to answer the challenges set for the N
challenges and key findings, and provides recommendations for further develop

Make data great again!




Automating the data flow
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Even more data

The

Economist R politics Business & finance Economics Science & technology Culture

Exploring the oceans

20,000 colleagues under the sea

Fleets of robot submarines will change oceanography
Jun 9th 2012 lf:n} Timekeeper
R e




To boldly go...

Complex adaptive systems?



Summary

* The analysis bottleneck

limits data usefulness
 Machine learning methods

can automate analysis
* This will have

profound consequences



Thanks!
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