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Project	Background
• BMT	Cordah Ltd.	Have	been	undertaking	marine	growth	assessments	since	the	early	1980’s
• Industry	challenges	– access	to	data,	data	sharing,	innovative	monitoring,	cost	savings,	efficiency
• Dr	David	Kline,	Scripps	Institute	of	Oceanography,	San	Diego
• Oscar	Beijbom,	"Automated	Annotation	of	Coral	Reef	Survey	Images".	PhD	Thesis	UCSD,	June	
2015
• CoralNET Project	- a	web	solution	for	coral	reef	analysis

“Global and local stressors have caused a rapid decline of coral reefs across the world. To monitor the
changes and take appropriate action large spatio-temporal surveys are needed. Data collection
speeds are typically sufficient to meet this need but the subsequent image analysis remains slow as
manual inspection of each photo is required. This creates a 'manual annotation bottleneck‘”.

“CoralNet reduces this bottleneck by allowing modern computer vision algorithms to be deployed
alongside human experts. Often 50-100% automation can be achieved with minimal reduction in the
quality of the final data-product. CoralNet, by its nature, also provides a platform for collaboration &
sharing of data”.



Project	Summary

• Collected	a	number	of	images	from	North	Sea	operators
• A	list	of	“labels”	was	created,	based	on	our	understanding	of	marine	
growth	in	the	North	Sea
• A	total	of	857	images	were	originally	trained,	confidence	threshold	set	at	
100%
• 20	annotation	points	per	image,	so	a	total	of	17,140	points	annotated
• Image	quality	varied,	from	excellent	HD	images	to	poor	quality
• Over	1000	images	collected,	but	a	number	discarded	based	on	quality
• Following	training	of	the	software,	three	BP	platforms	were	used	for	testing

Name Short	Code Functional	Group

Lophelia pertusa LophPer Hard	coral

Alcyonium digitatum (substratum) ALS Other	Invertebrates

Anemone,	unidentified ANUN Other	Invertebrates

Balanus balanus BABA Other	Invertebrates

Bryozoan Brz Other	Invertebrates

Chirona hameri ChHam Other	Invertebrates

Echinoderms:	Ophiuroids:Brittle	/	
snake	stars

EOBRI Other	Invertebrates

Mytilus	edulis MED Other	Invertebrates

Metridium	senile MESN Other	Invertebrates

Obelia	spp. OBEL Other	Invertebrates

Other	invertebrate Other	Inv Other	Invertebrates

Sponges Sponge Other	Invertebrates

Tubularia	sp. TubSp Other	Invertebrates

Unknown	Invertebrate Unkinvert Other	Invertebrates

Worms:	Polychaetes:	Tube	worms WPTW Other	Invertebrates

Installation	Surface InstSur Hard	Substrate

No	Data NODATA Other

Scalebar SclBar Other

Unknown Unk Other

Water WATE Other

Algae Algae Algae



Analysis
• Following	training	of	the	software	– images	for	3	BP	test	platforms	were	uploaded	and	tested	
using	3	different	testing	methods

• Following	analysis	by	the	software:
• Percentage	covers	for	each	platform	were	exported	(data	analysed	by	software;	
unconfirmed)

• Annotation	points	were	confirmed	(if	correct)	or	corrected	(if	incorrect)
• Corrected	and	confirmed	percentage	covers	for	each	platform	were	exported	(confirmed)
• Repeated	for	each	testing	method	(as	per	table)
• All	3	platforms	analysed	by	independent	analyst	by	eye
• Analysis	undertaken:

• Shannon-Wiener	Diversity	Index
• Statistical	analysis	of	comparison	between	methods	(Student	t-test	and	Bonferroni	
correction)

• Error	rates	and	easily	identified	species

Testing	
Method

Name Confidence
Threshold

Annotation Point Generation No. of
Images

No. Images in
Classifier

A
Platform 1A 80% • Image annotation area: X: 10 - 95% /

Y: 10 - 95%
• 20 random points

73 857

Platform 2A 90% 95 930
Platform 3A 80% 69 1322

B

Platform 1B

90%

• Image annotation area: X: 10 - 95% /
Y: 10 - 95%

• Stratified random1, 5 rows x 5
columns of cells, 2 points per cell
(total of 50 points)

73 1025

Platform 2B 95 1025 and
1142*

Platform 3B 68 1193

C Platform 3C 90% • Image annotation area: X: 15 – 90% /
Y: 15 – 90%

• Uniform grid, 10 rows x 10 columns
(total of 100 points)

66 1261



Results
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Results

• Biodiversity	– Shannon-Wiener	Index
• Platform	1	– overall	LOW	diversity,	highest	diversity	at	30	to	40m	depth
• Platform	2	– overall	LOW	diversity,	highest	diversity	(moderate)	at	50	to	60	m	
depth
• Platform	3	– overall	MODERATE	diversity,	highest	diversity	at	150	to	160	m	depth

• Note:	not	all	depth	ranges	were	analysed	on	platform	3	due	to	lack	of	images

• Comparisons
• No	significant	difference	between	testing	methods



Limitations
• No.	of	annotation	points	didn’t	seem	to	have	a	significant	impact	of	the	output	on	less	diverse	platforms

• Software	only	records	annotation	points,	does	not	extrapolate	up	across	the	whole	image	(therefore,	may	
miss	some	species)	

• Also,	only	up	to	100%	- does	not	take	layering	of	species	into	account

• No.	images	trained	did	not	have	significant	variety,	therefore	when	tested	on	platforms	with	higher	
diversity,	the	confidence	of	the	software	was	lower	

• “No	data”	was	not	recorded	when	analysed	by	eye,	therefore	has	an	overall	influence	on	the	significant	
difference

• Quality	of	images	heavily	influenced	the	training	and	testing	classifier

• Metridium	dianthus	and	“no	data”	were	the	highest	number	species	trained,	therefore	highest	confidence	
in	testing	image	sets	– need	more	variety	of	images	and	species

• At	present,	no	means	of	making	training	data	available	to	other	projects	– this	is	something	CoralNet	are	
currently	working	on….	Watch	this	space!



Recommendations	to	Industry
• When	collecting	new	survey	footage,	the	use	of	a	high	definition	(HD)	video	or	camera	is	preferred.

• If	using	video	only,	allow	time	for	the	ROV	to	settle	at	various	points	on	the	platform	jacket.

• Settle	at	different	locations	within	10	m	depth	ranges,	at	different	orientations	and	perpendicular	to	the	structure.

• Stay	within	1	m	of	the	structure	and	try	to	fill	the	frame	with	the	structure	in	order	to	limit	“off-structure”	areas	within	images.

• Allow	for	a	minimum	of	10	images	to	be	collected	from	each	10	m	depth	range.

• Use	scale	bars	or	scale	lasers	as	accurate	pixel	size	estimation	is	critical	to	the	accuracy	of	the	automated	system.		Ensure	that	the	scale	
bar	is	not	intrusive	to	the	footage/image	and	ensure	ROV	arms	or	cathodic	protection	(CP)	probes	are	not	within	the	shot.

• Remove	overlay	text	from	survey	footage,	except	for	depth;	or	provide	depth	details	in	metadata	or	image	title.

• Where	text	overlay	is	removed,	the	image	boundary	within	CoralNet	can	be	set	to	X:	10	- 95%	/	Y:	10	- 95%.		Where	the	text	overlay	is	
present,	it	may	be	necessary	to	test	the	boundary	to	minimise	the	chance	of	points	landing	on	the	text.

• It	is	recommended	that	50	annotation	points	per	image	should	be	used,	however,	this	will	be	dependent	on	the	image	quality,	the	
number	of	rare	species	of	interest	and	the	total	number	of	images	taken	per	depth.		This	should	be	considered	on	a	platform	by	
platform	basis.

• The	annotation	point	distribution	should	be	set	within	a	grid	– either	uniform	or	stratified	random	(as	defined	by	CoralNet)	to	ensure	no	
overlap	of	points	and	equal	coverage	of	the	image.

• Where	it	is	not	possible	to	use	images	with	no	“no	data”,	following	analysis,	normalise	the	dataset	to	remove	“no	data”



Thank	you	for	your	time
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