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Current challenges:
Functioning analysis tools developed or advanced within ROBEX:

Still image analysis: BIIGLE/ABBIE/ImageAnnotator (AWI/Bielefeld Uni)

2. Video image analysis work: VidLib Deep Seas Video Platform
(AWI/MARUM)

3. Future work of Design Team ‘ Image Analysis’
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BlG DATA rovers, observatories, telescopes, ROVs, TowCams,
crawlers, AUVs, DropCams, offshore industry, etc. etc.

produce large quantities of image data

» Data storage and management

» Data access

» Data mining tools

» Lack of analysis tools capable of
coping with large volumes of images
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UploadT All features of interest manually labelled... (fauna, geology,

litter etc.) WEB BASED DESIGN

¥ (schéningetal 2012, Plos1) [
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* Annotation by mouse click on objects
* Export of labels to table
* Automated laser detection -> conversion to density
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n Image Annotator v1.3 - Yann Marcon, September 2015 Current annotator: autun

AWI —
ImageAnnotator Da H : @E\D@

Fmer OFF Refresh / Go to mage

Load list of keywords

: Crustacea (Shrimp)

Simple system for
|abe||ing limited : ' 2015.09_ 36 1098,  Crustncas (Probasbotwilh Adkierie)

: Crustacea (Munidopsidae)

numberS Of ItemS - E::::z::izigm;c)le)
for specific tasks.

: Crustacea (Amphipod)

Ophiurcidea
: Holothuroidea

: Actiniaria
: Asteroidea

Universal application e o : iklan
- lists designed as .txt L gk g Sl e Crdar otherhn n 0734

: Cnidaria (Hydrozoa)
. - 5y I LI ekt S 22 ST " < x : - g : Cnidaria (Sciphozoa)
files. R g e R S e - Ascida
b=l Y O S e BRI, AT 5 i : Hemichordata
s Gyt : SRl L F T : Crinoidea (stalked)
: Crinoidea (non-stalked)

> % S e Tsghet SR R0 F ’: {5 ( : Polychaeta (mobile)
2 % = oo 4 ' A ; . : Polychaeta (sessile)
Easy to use' St SN i AHASTIS g s S G o : Cnidaria (Gorgonaria)
. ST DY e B : A i : Cnidaria (Pennatularia)
: Cnidaria (Ceriantharia)
} : GP4: Cnidaria (Antipatharia)
: 7 » % : 5 Rs 307 4 > M GP4: Cephalopoda
. ) % Sh o ) s £ z GP4: Echinoidea
Images easily scaled. - Gty o R R , :
o GRS i : RO T P o ; _OTHER_
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Salp
Stalk
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Export as .csv for
further analysis.

..linked to GIS.

(Purser, Marcon, Boetius et al. In prep)
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“=d, ABBIE — automated annof‘__,

ABBIE — 'Automated, annotation-Based Benthic Image Exploration’

Data sets are often now very large, and any automation in analysis is desired.
..Computers can be trained to identify some features. New BIIGLE add-on allows
further user verification of results.

w{  Transects  |u= Training Images & Re-evaluation jmssy o fSpicei& SVMtraining | = Automated Annotation
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(Schoening, Bergmann, et al. In review)
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. Small round sponge . Kolga hyalina .Bathycn’nus carpenterii ~ Bathycrinus stalk .Small white anemone

* Images from different years/transects are quite different -> new training for each
transect

* ABBIE works quite well for certain features
e Others have to be fine-tuned

(Schoening, Bergmann, et al. In review)
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VIDLIB Deep Sea Video Platform Motivation:

e Storage of marine video data from multiple sources

e Easy access to data (web interface, video streaming)

* Direct analysis of video data (annotation, geo-referencing, etc.)
* Sharing of expert knowledge (e.g. species identification, etc.)

* Quick retrieval of relevant video material

* Facilitate public outreach

* Crowd-sourcing

][l (Marcon, Kottmann,
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Recently annotated videos = My Recently a

Video directory
http://vidlib.marum.de

- List of all videos with attributes:
- Expedition and dive number
- Date and time
- Duration
- Latitude and longitude
- Video resolution
- Amount of annotations

Etc
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ideos | Manage Users | Manage Profile | Expedition | Utilities | Upload Video | Logout | About

Video sharing & visualisatior—m
http://vidlib.marum.de

- List of all videos with attributes:
Expedition and dive number
Date and time
Duration
Latitude and longitude

== 03:07:34/03:18:52 m

Video resolution ‘
Amount of annotations | Annotations —
Etc e

- Online video streaming Vi e
- 3 resolutions (240p, 360p, 480p)

oo oo
g o & M

Copyright

Video Time

Screenshot of the video streaming screen

- "\ . .
S,

frarum (Marcon, tmann, Ratmeyer, Boetius — IEEE 2015)
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Video analysis D R
http://vidlib.marum.de S —— *@
- List of all videos with attributes: ﬁ
Expedition and dive number ,mg,,
Date and time S
Duration @

sea cucumber (>=50 cm)

Latitude and longitude ,..::.,:, T
Video resolution '
Amount of annotations

Etc

> I 00:40:08 / 03:41:50

- Online video streaming
- 3 resolutions (240p, 360p, 480p)

- Analysis: annotations on the video v
- Full screen option o —

Annotations are made directly on the video, and can be
displayed during video visualisation.

.

\ ”ﬁ' arum (Marcon. Kottms atmeyer, Boetius — IEEE 2015)

Vi
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Home | Search Videos Manage Users | Manage Profile | Expedition | Utilities | Upload Video 1 Logout | About

Video Search
http://vidlib.marum.de Home Actvites

Impressum / Disclaimer Welcome, Yann Marcon | Role: admin

Recently annotated videos My Recently annotated videos Recently Uploaded videos My Favorite videos Search

PS81_0666_START_20131207_103900
| PSB6_0050_START 20140720 171902
PS81_0633_START_20131126 135522
PS81_0670_START_20131208 141357
. PS81_0671_START_20131208 184242
Vl d e O s a r‘e S e a C h a b I e by * | PS81_0647_START_20131201 030113

PS86_0024_START_20140713 222105
PS86_0084_START_20140729 115335

L]
F I I e n a m e P586_0039_START_20140717_183811

PS81_0630_START_20131125_190250

P586_0056_START_20140722 140859 te: 07 Apr 2015
P586_0019_START_ 20140712 163312 PSB6/0084
P586_0068_START_20140725_121320 h area: Gakkel Ridge

P586_0065_START_20140724 162301
PS81_0650_START_20131201_215106
P586_0082_START_20140728_ 222611
PS81_0615_START_20131120_063346
P586_0030_START_20140715_084629
PS586_0054_START_20140721_202953
PS81_0680_START_ 20131211 103418

% 200 10 3212123 12360] (0400

1: 1920x1080p

29 Jul 2014
Up te: 08 Apr 2015
Duration: 01:55:48.64 Dive: PS86/0085
Country: Greenland ch area: Gakkel Ridge
on: PS86 ion: 1920x1080p
gitude: -6.23722419 Total ann

atitude: 82.90090666 op 10 annot s: ]

PS86_0082 START 201

OFOS Date Of Filming: 28 Jul 2014
De on: OFOS Dive Uploaded Date: 07 Apr 2015
Duration: 02:38:14.95 Dive: PS86/0082
try: Greenland Research area: Gakkel Ridge
Expedit PS86 Original Re tion: 1920x1080p

Longitude: -6.206803418 otal annotat
de: 82.90360473 Top 10 a
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http://vidlib.marum.de

Videos are searchable by:
- Filename
- Location (by map selection) s

2. Deep-Sea Video PI

Home 1 Search Videos | Manage Users

Video Search

-Select Year- E‘

Manage Profile 1 Expedition 1 Utilities 1

Brazil

Bolivia

Atlantic
Ocean

Argentina

(e -
Terms of Use

by: OFOS
OFOS Dive
3
y: South Africa
1: PS81

13.07121876

Bermany,
France

Upload Video | Logout 1 About

Poland
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Ocean \f Iraq™  yran -
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wali | Niger Sudan
£ chad
Nigerial Ethiopia

B Conga B or2

\Tanzania

Angola

Namibia indi

Madagascar In
Batswaris ;:
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an
Ocean
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China

Thailand

Indonesia

Southwest Indian Ridg..
1920x1080p
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Home 1 Search Videos | Manage Users | Manage Profile | Expedition | Utilities | Upload Video | Logout 1 About

Video Search
http://vidlib.marum.de

{ Disclaimer

- Videos are searchable by:
- Filename
- Location (by map selection) _
- Date o E— i &l P A
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Finlarid

Sweden

Iceland

Russia

Norway

United
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South o st Ocean

oGkl :
Terms of Use Atlantic

OFOS ning: 19 Jul 2014
on: OFOS Dive pload 6 May 2015

VIDLIB date search oy o reasans —

Gakkel Ridge
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Vid eo Sea rCh Home | Search Videos | Manage Users | Manage Profile | Expedition | Utilities | Upload Video | Logout | About
. 3 . Impressum / Disclaimer
http://vidlib.marum.de

- Videos are searchable by:
- Filename
- Location (by map selection)
- Date

b
Finland
iceland P

Ruseia
Norway

United
Kingdom d
Poland

Germany) - Ukraine

Kazakhatan P 2
France ;i Mangolis

aly.

Spain D s
. e, . . North ity e China o
- Attribute eXped ition, dive, etc Al .y N
. Ocean an 7,
’ ’ [ aigeria | iy | EayRt pakistan
Saudi Arabia neio 4 -
3 Thailand
Miali | Niger Sudan
A, Chad
Venezuels ] Nigeris L miopia
oo .
- [ Kenye
R C
o . Indenesia
y \Tanzznia

| Brazil Ta
" Angola T

Bolivia e

1 L] Madagascar fndian
South TR Ocean

- |([(EtAEEs .
[l Terms of Use Atlantic

oy: OFOS Of Filming: 19 Jul 2014
OFOS Dive > May 2015
1.04 $86/004
y: Greenland Gakkel Ridge
PS86
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Video Search e e e e e e s
http://vidlib.marum.de

- Videos are searchable by:
- Filename
- Location (by map selection)
- Date
- Attribute (expedition, dive, etc.)
-  Keyword (Annotation)

VIDLIB annotation query
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Annotation Query

Search example: JAMSTEC marker

2 i ~12
marker Terms of Use

- marker e

earch Videos | Manage U: Aanage Profile | Expedition

Disclaimer

Greenland

-Select Year- E‘

North
Atlantic
Ocean

Venezuela
olombia

Brazil

Bolivia

[ marker 364, JAMSTEC

marker 2

. marker 9

l marker 181 M1 -

marker 1
shinkai marker
marker 8
marker 7
marker 3
marker 32

marker 6

) Deep-Sea Video Platfof

| Upload Video | Logout | About

Finland

Iceland

Norway

United
Kingdom

Poland

Gemany
France. -

spain— el

Algerie | by

Mali | Niger
 Chad

Nigeria'

*"DR Congo:

Angola.
Nemibia

South
Atlantic

Sweden

Ukraine
Kazekhstan
azekhsta ;

Turkey
Afghanistan
1139 jran
Egypt Pakistan
Saudi Arabla india

Thailand
Sudan

Ethiopia

Kenya

Indonesia
Tanzania

Madagascar Indian

Botswana Ocean
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Annotation Query

Search example: JAMSTEC marker

Result: 3 ROV videos

Home | Search Wideos | Manage Users Manage Prefile 1 edition | Utilities | Upload Video 1| Logout | About

n / Disclaimer

Greeniand

"
Finland
iceland FRcics

Aussia
Norway

United
______________ Kingdom

Poland__ ¢ 2 E

777777 -/ Ukrainig :
Germany, Kazakhstan

France~" - | Mongolia
-Select Year- “ Spai ltaly !
North Turkey K g
Atlantic ® g Afghanistan
Ocean I S Iran
Algeria | jpy, | EoDY Pakistan
Saudi Arabie Indie o8
Theiland
Mali | Higer sudan
" £ chad \
Venezuela Nigeria § Ethiopla

olombia v

- DA Congo: fenve
i 0 Indonesia
______________________ arazil \JTanzania
e Angola 1
""""""""" Bolivia B S
Keyword 1 e Madagascar Indian
= e South Eétemand Ocean
marker 364, JAMSTEC ems of Use

tribute

Expeditions v -

Nov 1111
te: 10 May 2013
n: 00:12:08.79 Dive: Default Video Set
try: Germany

n: Default rig n: N/A

4.141103016931
57.349771502744 ons: [bubbling site ( 1...

18 Nov 1111
e: 12 Apr 2013
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Home | Search Videos | Manage Users | Manage Profile | Expedition | Utilities | Upload Video 1 Logout | About

L]
l \I I I l Otat I O I l Qu e ry Impressum / Disclaimer Welcome, Yann Marcon | Role: admin

: *7/

dive202 HD1_03
Categories

@ e scioy '
Search example: JAMSTEC marker @ i
-1 ]
Result: 3 ROV videos 1 ol
-} v e N
Go directly to searched keyword = = 3 - &
I ' : O e <

Annotations i . Annotations Timeline
marker (at 4s) (Edit) . ]

» marker 364, JAMSTEC (at 7s)
(Edit)

mussel (at 15s) (Edit)

Bathymodiolus sp. (at 16s) (Edit)

crab (at 213) (Edit) | TR S ey H

fish (at 1365) (Edit) T \‘

bubbling site (at 214s) (Edit)

laser (at 1028s) (Edit)

shrimp (at 14765) (Edit)

| Video Info

arum

Copyright |
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Home | Search Videos | Manage Users | Manage Profile | Expedition | Utilities | Upload Video 1 Logout | About

L]
l \I I I l Otat I O I l Qu e ry Impressum / Disclaimer Welcome, Yann Marcon | Role: admin

X , : * 7/
dive202 HD1_03
Categories

. Marine Biology
. Marine Geology

Scientific marker 364, JAMSTEC
Instruments

. Marine Chemistry

Result: 3 ROV videos = — 3 e
[ il o mE AN
Go directly to searched keyword = oua iy | et Y

N/A(orig.) 640x360p(curr.)

Search example: JAMSTEC marker

&
i

S

,,,,,,,,, [ > | = . 00:00:09 / 00:32:03 m
Annotations i . Annotations Timeline
marker (at 43) (Edit D

» marker 364, JAMSTEC (at 7s)
(Edit)

mussel (at 15s) (Edit)

Bathymodiolus sp. (at 16s) (Edit)

crab (at 215) (Edit) i S ‘ Ty H S AEIRRERISRIESAED

fish (at 1365) (Edit)

»

Ngralruim
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Home | Search Videos | Manage Users | Manage Profile | Expedition | Utilities | Upload Video 1 Logout | About

Annotation Query

Search example: JAMSTEC marker
Result: 3 ROV videos

Go directly to searched keyword

00:00:09 / 00:32:03 F'J

» Quick retrieval of annotations and features of interest
Applications for:

- Video data mining

- Science media (television), communication and outreach
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TAHOAE 105 14°10.6'E

N

A

Field of view can be taken into account prior to import
of data into GIS.

52°9.95'S
52°9.95'S

52°10'S
52°10'S

00:24:40 / 03:41:50

52°10.05'S
52°10.05'S

14°10'E 14°12'E

e
*

»
2 -
e ;
=) =
= 3
S ’ g

01:18:57 / 03:41:50

14°10.4'E 14°10.5'E 14°10.6'E
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Holothurian density per meter of track

2. Deep-Sea Video Platfore
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“x. 3, Future work : Image AnGilfs

ROBEX partners, together with other collaborators (such as Bielefeld University) have
developed several tools for the storage and analysis of Still and Video Image data.

These tools are now producing ROBEX citing publications.

These tools can be used to upload :

e Training workshop data

 Demo mission data

* New ROBEX developed methodology testing (e.g. 360 cameras vs traditional cameras for

monitoring)

..And allow the uploaded data to be accessible for outreach, education, or collaborative
research uses.

um (Marcon,‘ K_ot mal ;—,_atmeyer, Boetius — IEEE 2015)
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ADELIE Underwater vehicle data post-processing software Ifremer (FR)

BIIGLE Bio-Image Indexing, Graphical Labelling and Exploration Bielefeld University/ Alfred Wegener Institute (GE)

CATAMI Collaborative a!nd Annotation Tools for Analysis of Marine National eResea.rch Col!aboration Tool's and
Imagery and Video Resources/Australian National Data Ser:

ClassAct Mapper ClassAct Mapper Fisheries and Oceans Canag

COVER Customizable Observation Video imagE Record Ifremer

CPCe Coral Point Count with Excel extensions Nova Southg

EventMeasure Event logging & 3D measurement

F|SH_ROCK :;ig::%rhlgteongtrl?gﬂf and Counting Benthic Organisms in POAA (US)

Frame-Grabber The Alvin Frame-Grabber System ution, NOAA (US)

Imagej Image Processing and Analysis in Java tal Health, Bethesda (US)

IRLS Integrated Real-time Logging System ientific Submersible Facility

NICAMS NIWA Image Capture and Management NIWA (NZ)

OFOP Ocean Floor Observation Protocg Scientific Abyss Mapping Services, Texel (NE)

photoQuad Photo quadrat analysis sg University of the Aegean (GR)

Seascape IS;irgn:Sntation P Large Consortia * (ES, FR)

SeaScribe/Seatu be SNEPTU brary of deep Ocean Networks Canada , University of Victoria (CA)

Squidle : marinz:nr:;g:‘ygement’ Australian Centre for Field Robotics, University of Sydney (AU)

TransectMea al analysis tool SeaGlS (AU)

VARS on & Reference System MBARI (US)

VideoNaviy
VIDEOMO

VidLib

Institute of Marine Research (NO)

IDEOMON MON:itoring Software

Institute for Baltic Sea Research Warnemiinde (GE)

The Jason Il Virtual Control Van System

Woods Hole Oceanographic Institution, NOAA (US)

Web-based platform for analysing videos

- - — T %

R e =

MARUM/AWI/MPI Bremen
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PANGAEA

* Compatible and linked with existing tools to enable flow of
both imagery and analysis data

* Formulated crucial and desirabe system requirements

* Challenge: copy right issues, [ Gnine frontends

property rights, 1" Main portal |

OINEr portals

BIIGLE, Video' Platfc

dCcCess, short and I T """"""""""""""" |Ul'l'g-'l:c:'Trrr""“i
funding

N 71

Cloud or cluster service to allow fast
data access for streaming & annotation

v .~ NV

Common Server / Database @
: 2 “ I : 2 Ella) aa a \ AT S Nt D : l
o =Ile server Vietaaata |

(Data- and analy

SIS data

(Storage of imagery data;



http://www.pangaea.de/

