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AcPve	Research	Projects	



CapabiliPes	
•  Underwater	acous.cs	
•  Acous.c	signal	processing	
•  Acous.c	naviga.on	underwater	and	under-ice,	acous.c	sensing	on	

underwater	vehicles	
•  Low	frequency	acous.c	propaga.on,	shallow	water	acous.cs,	deep	

water	acous.cs,	seabed	acous.cs.	
•  Underwater	acous.c	transducer	design	and	calibra.on,	array	signal	

processing,	structural	acous.cs,	and	vibra.on.		
•  Services	include	transducer	calibra.on	and	design,	at	sea	tes.ng	of	

underwater	acous.c	instrumenta.on,	training,	and	workshops.	
•  MEMS	sensors	for	ultra-high	sensi.vity	magne.c	detec.on.	
•  Development	of	chirped	laser	with	very	low	lower,	weight,	&	volume.	
•  Fiber	op.cs	for	distributed	sensing	



Undersea	Vehicle	Technology	ApplicaPons	

•  Ac.ve	and	passive	detec.on,	
classifica.on,	and	tracking	

•  Naviga.on	and	communica.ons	
•  Countermeasures	
•  System	performance	predic.on	
•  Training	

Mk3	Whitehead	torpedo	fired	from	East	Dock,	Goat	Island,	
Newport	Torpedo	Sta.on,	Rhode	Island,	1894	(Wikipedia)	

URI	Sea	Glider	AUV	(Kongsberg)	



Systems,	technology	and	algorithms	being	
deployed	and	tested	at	sea	

•  URI	“Cryobox”	system	for	
monitoring	seismic	signals	in	ice,	
designed	for	ICEX	2018	this	
spring.	

•  UCONN	has	developed	TMPLAR	
(Tool	for	Mul.-objec.ve	Planning	
and	Asset	Rou.ng)	for	the	Navy	
to	vastly	improve	the	ability	of	
ships	to	reroute	through	
unpredictable	weather.	

The	Seawolf-class	fast-aCack	submarine	USS	Connec1cut	(SSN	22)	and	
the	Los	Angeles-class	fast-aCack	submarine	USS	HarOord	(SSN	768)	break	
through	the	ice	March	10,	2018,	in	support	of	Ice	Exercise	(ICEX)	2018.	(US	
Navy	photo)	

On	Oct.	1,	2015,	the	cargo	ship	El	Faro	sank	with	its	33-member	crew	
in	Hurricane	Joaquin.	This	is	the	route	of	that	ship.	(UCONN	graphic)	
	



Available	FaciliPes	

•  URI	has	unique	facili.es	for	
tes.ng	and	calibra.on	of	
underwater	acous.c	transducers	
as	well	as	underwater	vehicles.	

•  UCONN	has	the	Es.ma.on	and	
Signal	Processing	Lab	for	signal	
and	informa.on	processing	for	
es.ma.on	and	data	fusion	with	
applica.ons	in	target	tracking	
and	remote	sensing.	

The	Ocean	Engineering	Acous1c	Test	Tank	on	the	URI	Bay	Campus.	

A	Raytheon	THAAD	radar,	which	uses	Yaakov	Bar_Shalom's	
JPDAF	algorithm.	(from	Peter	Willeg)	



Configuration Backscattering Forward scattering

Processing Conventional Proposed Conventional Proposed

SNCR [dB] 24.3 33.4 -1.4 11.7
SNR [dB] 25.1 34.6 13.3 23.5

TodayTomorrow

Conventional GNSS-R processing Proposed GNSS-R processing

Conventional GNSS-R processing Proposed GNSS-R processing

•  Goal:	mari.me	surveillance	“passive	
radar”	via	GNSS	in	back-scagering	mode.	

•  Much	present	research	has	focused	on	
forward-scagering	mode	for	sea-state.	

•  The	decreased	sea	cluger	in	backscager	
mode	may	expose	low-observable	targets.	

•  Project	uses	real	data	and	high-fidelity	
target	models	for	proof	of	concept.	

•  The	project	is	joint	with	NATO	CMRE.	

•  The	results	(blend	of	real	data	and	
models)	indicate	that	reduc.on	of	
necessary	target	RCS	of	more	that	30dB	
rela.ve	to	forward	scagering	is	possible.	

Peter	Willeg	
UCONN	EE	Department	



ONR Young Investigator Program:  
Sub-THz-Range-Interrogated Fiber Optic Systems for Distributed Sensing 

 
Tao Wei, EE Dept., University of Rhode Island  

 Objective – conduct fundamental research 
that will lead to the development of a new 
sensing platform—a sub-terahertz-range-
interrogated fiber optic sensor array (sub-THz 
array) for intermediate-scale (several hundred 
meters or less) , high spatial resolution 
distributed sensing applications.  
 Deliverables 
A working prototype that can demonstrate the distinct advantages 
of the proposed sensing platform over current state-of-the-art. 

Payoff to the Navy 
•  Distributed real-time temperature/strain profiles are 
key sensing parameters in the development of tactical 
and strategic awareness in the maritime battle space. 
•  Low SWaP-C distributed sensing platforms are 
attractive for implementation as on-board equipment 
for Navy surface ships, submarines, aircraft and 
unmanned vehicles. They may also be deployed from 
these platforms as mobile drifting or fixed ocean 
surveillance systems operating under autonomous or 
remote control. 

Accomplishments to Date (started on 06/01/2017) 
•  Working on the fast chirping prototype and its design methodology 
•  Working on the theoretic framework on signal demodulation 
•  Working on the parallel processing unit and its design methodology 

Milestones 
•  UV fabrication methodology 
•  A fully functional auto-fab system 
•  A theoretical framework of chirp control 
•  A fast chirping prototype; design methodology 
•  A digital implemented chip; methodology 
•  A theoretic framework on signal demodulation 
•  A parallel processing unit; design methodology 
•  Complete characteristics of  the sub-THz array prototype 

Picture or Graphic 



Long	Range	Underwater	Vehicle	NavigaPon	
Prof.	Lora	Van	Uffelen,	URI	

•  Canada	Basin	Acous.c	Glider	
Experiment:	Arc.c	Seaglider	
deployments	in	2016	and	2017	

•  Localized	gliders	in	semi-real	
.me	using	acous.c	recep.ons	
from	moored	250	Hz	sources	

•  Transmissions	received	at	
ranges	up	to	480	km		due	to	
Arc.c	duct	

•  Demonstrated	80	m	rms	error	
in	naviga.on	accuracy	

	



Seafloor	Effects	on	Low	Frequency	Acous.c	Propaga.on	

Objectives 

Technical Approach Products 

Investigate the role of sediment properties on 
acoustic propagation in shallow waters leading 
to advanced capabilities in Anti-Submarine 
Warfare (detection and tracking), Mine Counter 
Measures (detection, classification, plus 
burial), and understanding the effects of noise 
on the marine environment.  

The work focuses on understanding the 
frequency and depth dependence of 
compressional wave attenuation and 
developing new inversion schemes for 
shear wave properties.  

This project supports the Office of Naval 
Research goals to understand propagation and 
scattering of acoustic energy in shallow-water 
ocean environments in support of Navy 
missions.  

James H. Miller and Gopu R. Potty  
URI Ocean Engineering 

ASIAEX	East	China	Sea	



Hydro	AcousPc	DetecPon	and	LocalizaPon	of	ProjecPles	ImpacPng	Ocean	Surface	
Dr.	Harold	“Bud”	Vincent,	CDR	USN	(Ret.)	






