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Work	to	date

Simulations
• Worked	out	the	math
• Developed	trial	software	in	IDL	programming	environment
• Converted	algorithm	to	C	programming	language
• Conducted	many	simulations	to	refine	and	test
• Ported	C	code	to	WHOI	Micromodem
• Built	PC	app	to	control	surface	modem	and	display/map	data
• Bench	tested	Micromodem with	simulated	data

Field	tests
• Moored	trap	modem	in	Buzzards	Bay	(14	m	depth)
• Attached	logging	GPS	to	surface	float
• Used	ranging	facility	to	estimate	position	of	trap	modem	at	sea	floor
• Conducted	ship	transects	away	and	past	the	trap	modem	to	estimate	

position	of	trap	modem	at	sea	floor	with	SART

Borrowed	some	methods	from:
IEEE Journal of Oceanic Engineering 33:146-157, 2008 





Range	estimate	of	trap	modem	location

Range	measurements





Ship	locations	when	sending	
time/position	to	trap	modem
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Next	steps

Just	completed	first	in-water	tests	in	the	past	week

Using	dock	and	at-sea	results,	refine	algorithm

Test	again	at	sea	to	verify	functionality	and	evaluate	accuracy

Publish	methods	in	a	peer-reviewed	journal	and	make	the	code	freely	
available

Work	with	interested	acoustic	modem	manufacturers	to	implement	SART	
localization
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Surface	GPS

Pros
• Relatively	easy	to	implement
• Does	not	require	acoustic	capability
• Relatively	inexpensive

Cons
• Trap	location	accuracy	can	be	low	when	deployed	in	currents
• Accuracy	degrades	significantly	if	trap	moves
• Could	significantly	contribute	to	ghost	gear,	since	gear	that	moves	a	

substantial	distance	from	the	deployment	site	cannot	be	relocated



Ranging

Pros
• More	accurate	than	surface	GPS	position	alone
• Can	account	for	traps	that	move	from	their	surface	deployment	

location

Cons
• Requires	acoustic	capability
• Requires	trap	be	surveyed	by	each	ship	that	wants	to	know	its	location
• Requires	significant	power,	since	trap	modem	is	transmitting	often
• Introduces	sound	in	the	water
• Information	for	localization	resides	on	vessel,	not	on	the	trap	modem
• Can	be	abused	by	a	non-owner	who	constantly	ranges	to	the	same	

trap	modem	to	intentionally	run	down	that	device’s	batteries



SART	self-localization

Pros
• More	accurate	than	surface	GPS	position	alone
• Can	account	for	traps	that	move	from	their	surface	deployment	location
• Likely	as	accurate	as	ranging	localization
• Significantly	reduces	need	for	trap	modem	to	transmit,	thereby	reducing	

power	consumption
• Trap	location	is	estimated	and	stored	by	the	trap	modem
• Can’t	be	“abused”	by	non-owners;	trap	modem	communicates	typically	

only	once	with	passing	ships	(twice	if	location	certainty	changes)

Cons
• Requires	acoustic	capability
• Requires	at	least	two	ship	passages	for	position	estimate
• Introduces	sound	in	the	water,	but	attempts	to	minimize	this	over	ranging	

localization
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