AAAAAAAAAAAAAAAA
FOR FIELD ROBOTICS

\\ THE UNI\;ERS?TY OF |
Ay o G

Making sense of seafloor
Images collected by

autonomous robots

Ariell Friedman, Stefan Willams, Oscar Pizarro



IVER 1

Australian Centre
for Field Robotics

IVER 2

Australian
Marine Ecology



SLOCUM
GLIDER =

\Woods Hole
Oceanographic

Institute '
M B

Photo:|l'ogan|Mock{Bunting



University,of

Hawaiiat Manoa
e e

e -

'b'Ei{e.'Iiu nting__ _,_J-'-""—"J
O



- AV,

Photo :'Logaﬁ-Mock'Bunting



ROV

o ~|%
e
Australian Centre
for F|eId'Robot|cs




FALKOR

Schmidt Ocean
Institute










R

S o
tlonsir_o_m ste

L

et

Underwat_:"_e_r

robot survey

Accurate Ioopfﬁé_losures__ék_ilom_eters__.a part (SLAM

path

-






1. Slide a window over the terrain 3. Fita plane
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Repeat surveys: day & night
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MILLIONS of‘images collected for IMOS

eg:
ALL pixels’in
1% of collected images ALL collected images

=0.000035% of data analysed =100% of data analysed




Subset for
annotation

Image
acquisition &
pre-processing

All
images
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Paint
labels

Consolidate
point labels
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Segment images &
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Train
superpixel
classifier

Automated
superpixel
classification

Validate

«Classification accuracy

*Compare % cover

Extrapolate
e|dentify benthic biota
*Estimate % cover



Ariell Friedman, (2013) Automated interpretation of benthic stereo imagery. PhD Thesis, University of Sydney
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Submerged
city of
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Comparing stereo
photogrammetry
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Problem:

MANAGING DATA AND
STANDARDIZING ANALYSIS
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<& How to...
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Future directions for squidle

Support for additional platforms, data types & data sources

Video annotation interface

Automated machine learning tools & active learning

Incorporate novel & flexible annotation schemes
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