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Video Annotations — Why?

Why are they required?

d
d

Oceanographic institutes worldwide conduct many varied expeditions to study the ocean

Deep ocean environments represent the least known areas of planet earth, and video observations are
required to characterize the subsea flora, fauna and biota

An integral and critical component of these exploration cruises is the ability to reliably and accurately
annotate ROV dives in conjunction with video, audio and other sensor data recordings

These video observations require experts in relevant fields of study to identify items of interest
(biological, geological, physical, etc.)

Annotation quality (or lack thereof) will directly impact the amount and quality of the science that can be
conducted
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Video Annotations Overview

Problem Statements

O Video data are information rich, expensive to collect, massive in size and difficult to search/ browse/
analyze

U Video annotations are laborious to create yet are critical for scientific analysis and O&M activities

0 Annotations need experts but with limited space onboard vessels, it is difficult to sail with all the
required expertise onboard

0 Many dives are exploring unknown oceans where there is no prior expectation as to what will be
encountered

O Ability to analyze captured annotations is limited without use of structured vocabularies

O Availability and distribution of captured video and annotation data can be challenging and involve

sometimes lengthy delays
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Key Features Demanded by Scientists

NOAA OER conducted a study to determine the key features that their scientific community needed to
address these problems. The key features were:

O Ability to capture real time annotations as observations are being made during the ROV dive

O Ability to view annotations with associated video and sensor data (ROV position, depth,

temperature, salinity, etc.) in an easily accessible environment during and after the dive

O Enhanced collaboration via the ability to engage and utilize remote scientific resources onshore
(potentially with a world-wide distribution) both during and post-cruise

O Ability to filter, search and export the annotations (along with snapshot imagery), with the full ability
to edit the contents

0 Cloud-based to support real time access during dives, and full archival access post-cruise
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SeaTube — Main Features

SeaTube addresses these challenges by providing:
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Web-based, telepresence platform that enables real time streaming of video and sensor data

Support for both vessel-based and remote users (distributed worldwide), with real time synchronization of data
between all users (“invited” crowdsourced video annotations)

Integration with defined taxonomies (i.e. WoRMS, CMECS, etc.) and ability to create customized, structured
vocabularies. In addition, provides support for free-form comments.

Integration with OBIS for real time detection and alerting of observations not previously recorded in the area of interest

Synchronized data display of dive map (ROV and annotation location) and other sensor data (i.e. temperature, depth,
salinity, etc.)

User interface structured for ease of use and quick entry of annotations, critical for real time dive annotation creation
Full ability to filter, search and export annotations for further processing outside of SeaTube

Ability to create playlists of key observations, useful for science collaboration, public outreach via social media
User interface fully customizable, allowing display of only the panels of interest and in location/size they want

Ability to further engage public “Citizen Scientists” through use of game-ified tool (Digital Fishers) for additional
crowdsourced annotations

Mobile support
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“Invited” Crowdsourced Annotations — What Is It?

A distributed annotation model:
Interested and vetted scientists
participate in real time ROV dives

Telepresence brings the ship’s control
room to labs and offices.

Real time annotations online through a
web-browser
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Sensor data synched with annotation and video time

Sensor Values Hide Sensor Values
2019 Jul 09 14:01:30
Latitude 38.31822 Longitude -73.42786
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Oxygen Concentration: (mlfl) 5.788881 2019 Jul 09 14:01:59
Practical Salimity: (psu) 34.95061 2019 Jul 09 14:01:59

Sensor Plots synched with annotation and video time

& Sensor Readings: 2019-07-09T14:17:08.000Z

Select a Sensor

Depth (21205)
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Annotation Search

Search across

Sealube Search

Filter Cruise NOAA OER Southeast US ROV (EX19

o

cruise/
multiple dives

Play video/show

L

Dive x| EX1903L2_Dive03
x| EX1903L2_Dive06

Text octopus

Date

2019 Jun 21 17:14:38

2019 Jun 22 21:07:40

annotation

Export annotations

& images — |

v

O OO OO B OMC MO

2019 Jun 22 21:07:52

2019 Jun 22 21:08:02

2019 Jun 22 21:08:21

2019 Jun 22 21:34:20

2019 Jun 22 21:56:31

2019 Jun 27 14:22:28
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_4 Export as CSV H Add to Existing Playlist H Create New Playlist

Minclude Special Characters <" >'&

Uinclude Video Snapshats

Snapshots Per Annotation (1-9) 1

Time Between Snapshots (Seconds) 5
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Dive

EX1903...

EX1903...

EX1903...

EX1903...

EX1903...

EX1903...

EX1903...

EX1903...

Search

~

NOAA OER Southeast US ROV (EX1903L

Cruise

NOAA OER Southeast US ROV (EX1303L

NOAA OER Southeast US ROV (EX1303L

NOAA OER Southeast US ROV (EX1303L

NOAA OER Southeast US ROV (EX1303L

NOAA OER Southeast US ROV (EX1903L

NOAA OER Southeast US ROV (EX1303L

NOAA OER Southeast US ROV (EX1303L

L

Mext

Export

=  Search criteria

] \

=  Search results

Create composite
playlist segments
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Ocean Networks Canada

Customizable Taxonomies

Data Preview  Data Search  Plotting Utility

= Imported Taxonomies
= CMECS

Geoform Component

= Substrate Component
Anthropogenic Substrate
Biogenic Substrate
Geologic Substrate

=-Water Column Component

Imported/external Biogeochemical Feature

Hydroform
Taxonomies Layer
Salinity
— Temperature
. = WoRMS
(i.e. WoRMs, CMECS, etc.) = Biota
Animalia
Archaea
Bacteria
Biota incertae sedis
Chromista
Fungi
Monera
Plantae
Protozoa
Viruses
= User-Defined Taxonomies
DFO
Digital Fishers
ONC
ROWOperations
= Simplified CMECS

- Coarse

User defined _ Coarse fine
. Coarse rock

taxonomies .o

Fine coarse

Fine rock

Rock

Rock coarse

Rock fine
WoRDS5

\

Add User Defined Taxonomy
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Customizable
Ocean Networks Canada .
Oceans 2.0
Data Preview  Data Search  Plotting Utility =~ SeaTube  Digital Fishers  Cameras ¥ More ~ Admin ~ UICk Entry

= Taxon Button Sets Taxon Button Set
Brian Kennedy Name: DCEL Buttons B u tto I l S e tS
DCEL
DCEL Buttons Active:
demo rder/gr n
EX1811_Select Taxonomy Buttons O d e /g O u p b Utto S
Gina
Mashkoor 1. Gorgonian 2. |sididae 3. Paramuricea | 4. Callogorgia 5. Iridogorgia 6. Swiftia 7. Plumarella 8. Chrysogorg... | 9. Paragorgiidae | 10. Primnoidae "
Matt 11.Black Coral | 12. Leiopathes 13. Stichopath... | 14. Bathypathes | 15. Tanacetip... = 16. Antipathes 17. Stylopathes | 18. Paracalypt 19, Micella 20. Plexauridae
Mgg 21. Scleractinian 22, Lophelia 23 Madrepora  24. Oculina 25 Enallopsa... 26.Dendroph... 27. Madracis 28. Solenosm... 29. Schizopat... | 30. Acanthogo...
Midwater Fauna 31.Sylasterid | 32 SoftCoral | 33. SeaPen 34, Unknown (3505 Ceunt 33. Parifera 39 Hexactinel. 40.Demospo... v
New Button Set
New Button Set (1) Button Configuration
MNew Button Set (2)
New Button Set (3) Button Type Taxonomy v
New Button Set (4)
QNC Index: 2
ROVstage
Simplified CMECS Label: Isididae Enter 15 characters or less
Tina
Taxonomy: WoRMS v .
Taxon: Calcaxonia/lsididae X w g y
Colour: Submit |
Comment: @

Assign structured comment

I Cancel [ Delete [ Save ‘

Full color palette e —

D4EFDF 212 238 | 223 100
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Usage of SeaTube

SeaTube is currently an integrated component of Oceans 2.0 — ONC’s master data acquisition, archive,
distribution and visualization system

Options:
1. ONC-Hosted

O System administration by ONC staff

O Data stored at ONC, but fully owned and managed by the user organization
2. Blended

1 ONC administered

O Data stored at the client facility

*Note - this option currently involves more complexity to setup and configure

ONC is also working on a fully stand-alone SeaTube offering, allowing for full administration and local
storage at user organization location.

ONC would also like to foster discussion with other organizations regarding a collaborative, open-sourced
platform for SeaTube.

WORLD LEADING DISCOVERIES AT A CRITICAL TIME
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ONC-Hosted Advantages

U 0O 0O 0 O

0 O

Minimizes initial expenses and time to implement

Allows assessment of full capabilities utilizing your own data (Try Before You Buy)

SeaTube / Oceans 2.0 has been field proven and represents over a decade of dedicated development
Provides robust capability out-of-the-box, and allows for custom expansion of services by client

All administration, configuration, archiving, continuity of operations, etc. already exist and would be
extended to the client

Extra operational support available as required to support client’s cruises & dives

Avoids the financial and technical risk associated with a large, new, customized development projects
undertaken by the client to replicate existing SeaTube / Oceans 2.0 functionality

ONC has a large professional software development team dedicated to the continual maintenance and
innovative evolution of SeaTube / Oceans 2.0

An ONC-hosted solution also allows clients and their users to utilize our extensive computing resources

Client data can be protected for only authorized access

WORLD LEADING DISCOVERIES AT A CRITICAL TIME
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Estimated Costs

U 0O 0O 0 O

0 O

Installation model chosen (ONC-hosted or Blended)

Whether the full system or select components (i.e. SeaTube) will be included

The number, type and specific oceanographic instruments that will need to be configured and supported
Estimated data volumes

Whether extra hardware is required, depending on estimated data volumes and installation model
chosen

Whether existing customer hardware can be utilized for local components
Whether extra data products are required

Level of training, administration, data stewardship, QA/QC, etc., services that the client would like ONC
to provide

Extension of the system access to other organizations beyond the original client (i.e. if the client intends
the installation to support a national program consisting of multiple member organizations)

WORLD LEADING DISCOVERIES AT A CRITICAL TIME
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