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Collecting Species Population
Information from

3 Years of (24 hour)
Underwater Camera Footage
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Underwater Monitoring
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* 10 underwater fixed
cameras recording
24 hours a day

« Expected to find 10™°

fish in video footage

* Multiple software

modules to process
video footage
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Goal

Mouy

Undertaking research into software for marine
biologists to automatically capture, store and
analyse massive amounts of underwater video

recordings
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Infrastructure for Video data

e Underwater cameras
are located at remote
locations

* Challenges:

* Maintenance of cameras

 Uploading and storage of
videos

 Displaying to public
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Fish Detection

Obtain the contour of the fish
using Background Subtraction:

* Adaptive GMM

* Intrinsic Model (Robust against
changing lllumination)

Mouy

Determine trajectory of fish:
* Mean shift
» Covariance tracking
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and Texture clues

Decision tree
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Clustering - Image Retrieval

* Finding similar fish in
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VIEW ANNOTATIONS >3
Fish Tmage: 145395
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Ground Truth Annotation
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post clustering results:
green are cluster representatives
yellow are rest of examples in cluster

stage 1:
remove examples
with different label
from the clusters

stage 3: stage 2:
link removed examples link representatives
from clusters to labels of clusters to labels
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Annotation Interfaces

* Use Image retrieval * Link the clusters to
as first filter species label
 Remove other » Allow for discovery

SPECIES of new species
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Web Interface

Easy access: ses_____ wemr
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Linking to other resources

 Related other resources: S — T -

@

G s v G | [9 http://www.fishbase.org/Summary/species! VI [-‘Iv URN ‘gl

fi Most Visitedv  #3 Release Notes [E]Fedora Project~  []Red Hatv [Free Contentv
€ter...| ©iMembers |3 Members | o] Taiwan ... W Uniform... [¢| Catalog... | @ Asp... 3 + v

L L L
([ ] —
- Aboutthis page  Languages Feedbacks Citation Uploads  Related species  Search page

Aspasma minima (Déderlein, 1887) o
Catalog of Fishes (gen., sp.) | ITIS;| CoL

- . . : . . . . . . ) Advertisement
Classification Actinopterygii | Gobiesociformes | Gobiesocidae | Gobiesocinae
ou can sponsor
o a a O u e O I e o
Upload your photos and videos
All pictures | Google image

urn:lsid:catalogueoflife.org:taxon:dc9c602e-29¢1-102b-
9a4a-00304854f820:ac2009

Picture by Shao, K.T.

Main reference
Masuda, H., K. Amaoka, C. Araga, T. Uyeno and T. Yoshino. 1984. (Ref. 559)
References | Biblio | Coordinator : Williams, Jeffrey T. | Collaborators

. Eve I l t Size / Weight / Age Y
Max length : 5.0 cm SL male/unsexed: (Ref. 559)

Environment
Demersal; marine

Climate / Range

« Weather events (Typhoon) o

Northwest Pacific: southern Japan.
Countries | FAO areas | Ecosystems | Occurrences | Introductions

Biology Glossary :ﬂ search | g

e Pollution measurements

e \Water currents
* People using our data ...
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N
&
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Workflow

 Compute backlog of
underwater footage

 Distribute computation \

netween CPUs

 Process user requests

running VIP software
with customisable settings
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Current State of Project

* Everything shown today is implemented

* Working towards first prototype of entire
system:

e Both first versions of fish detection and recognition
software work on supercomputer in Taiwan

« Components are currently running on a one year
backlog of videos in Taiwan (Workflow)

* \Web interfaces are being developed to enable
access to the processed data stored in Talwan

Mouy
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Challenges

» Convincing users (marine biologists) using the
web interface to trust the processed data for
their research

Mouy

» Collecting quality annotation data given the size
of the dataset

» Storage and retrieval of data (summary tables
for fast retrieval)

* Processing all the videos (3 years worth of
footage from 10 cameras)
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Questions? T

Thanks to:

% Bob Fisher, Xuan Huang, Cigdem Beyan, Gaya Nadarajan,
- Jessica Chen-Burger

Mouy

742 Concetto Spampinato, Simone Palazzo

Emmanuelle Beauxis-Aussalet, Jiyin He, Jacco van
Ossenbruggen

&4/ Fang-Pang Lin, Shi-Wei Lo, Sun-In Lin
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