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Maine EPSCoR FY19-24 NSF EPSCoR RII Track-1
Proposal Development Process
Phase I – Research Concept Papers
To prepare for the next round of NSF EPSCoR RII Track-1 funding, Maine EPSCoR is executing a formal proposal development process.  
For Phase I, researchers from Maine are invited to submit a concept paper that describes a current research problem/need for the state that might be applicable for the next Maine NSF EPSCoR RII Track-1 project.

Note that the Track-1 grant is required to address a comprehensive, integrated, trans-disciplinary, statewide focus that creates a substantial academic research infrastructure and involves participants from colleges and universities throughout the state. It is not designed for individual, single institution, or small group faculty research.
INSTRUCTIONS:

Please fill in the template below, using standard NSF font size requirements. The allowable maximum is two pages. If you require additional space, you may delete unused lines in the Senior Personnel section, or blank lines in the document - please do not delete any other lines or instructions.
Sections:

1) Indicate the general focus area of the research that you are proposing (i.e., aquaculture, alternative energy, etc.).
2) Indicate the contact person for this concept.

3) Indicate potential key personnel who could be part of the effort to address this research concept.

4) Intellectual Merit – please provide a brief description in each of the sections, relating it to the research focus that you have identified as a current problem/need for Maine.
5) Broader Impacts – please provide a brief description in each of the sections.
	Due by:
	February 15, 2017   

	Submit to:
	shane.moeykens@maine.edu  (as pdf or Word doc)


By submitting this concept paper, Maine researchers are giving permission to post this document on the Maine EPSCoR website in order to encourage statewide discussions and potential collaborative engagement prior to the next phase of the RII Track-1 project development process.  
Personnel from each submitted concept paper are encouraged to look over the other submitted concept papers for potential synergy, and to contact others as applicable.

For more information see:
https://umaine.edu/epscor/track-1-rii-development-process/

https://www.nsf.gov/pubs/2016/nsf16557/nsf16557.htm



Maine EPSCoR FY19-24 NSF EPSCoR RII Track-1
Proposal Development Process Phase I – Research Concept Papers 

	1) Proposed Research Focus:
	Project SAIL (Successful Aging for Independent Living)

	2) Primary Contact Person:

	Name:
	Institution:
	Title:
	Dept.
	E-mail:
	Phone:

	Lenard Kaye
	UMaine
	Professor
	COA
	len.kaye@maine.edu
	262-7922

	3) Suggested/Potential Key Senior Personnel:  

	Name:
	Institution:
	Title:
	Dept.
	E-mail:
	Phone:

	David Neivandt
	UMaine
	Professor
	OVPR
	david.neivandt@maine.edu 
	581-8288

	Hemant Pendse
	UMaine
	Professor
	CHE
	hemant.pendse@maine.edu
	581-2290

	Vincent Caccese
	UMaine
	Professor
	MEE
	vincent.caccese@maine.edu 
	581-2131

	Nicholas Giudice
	UMaine
	Assoc. Professor
	CIS
	nicholas.giudice@maine.edu 
	581-2187

	Ali Abedi
	UMaine
	Professor
	ECE
	ali.abedi@maine.edu 
	581-2231

	Marie Hayes
	UMaine
	Professor
	PSY
	mhayes@maine.edu
	581-2039

	Elizabeth DePoy
	UMaine
	Professor
	CCIDS
	edepoy@maine.edu 
	581-1469

	Stephen Gilson
	UMaine
	Professor
	CCIDS
	stephen.f.gilson@maine.edu 
	581-1236

	Marilyn Gugliucci
	UNE
	Professor
	Geriatrics
	mgugliucci@une.edu 
	602-2453

	Steven Quackenbush
	UMF
	Professor
	Psychology
	steven.quackenbush@maine.edu 
	778-7518

	Vanessa Patenaude
	UMPI
	Assist. Professor
	Phys. Therapy
	vanessa.patenaude@maine.edu
	768-9678

	Amber Howard
	UMA
	Assist. Professor
	Biology
	amber.howard@maine.edu
	621-3219

	Eileen Griffin
	USM
	Snr. Policy Assc.
	Cutler
	eileen.griffin@maine.edu
	780-4813

	Elizabeth Gattine
	USM
	Snr. Policy Assc
	Cutler
	elizabeth.gattine@maine.edu
	780-4813

	Tanya Sleeper
	UMFK
	Assist. Professor
	Nursing
	tanya.sleeper@maine.edu
	834-7582

	James Moreira
	UMM
	Assoc. Professor
	Community
	james.moreira@maine.edu
	255-1414

	Bruce Maxwell
	Colby
	Professor
	Comp. Science
	bruce.maxwell@colby.edu
	859-5854

	Bruce Segee
	UMaine
	Professor
	ECE
	bruce.segee@maine.edu
	581-2212

	Mohsen Shahinpoor
	UMaine
	Professor
	MEE
	shah@maine.edu
	581-2143

	Mohamad Musavi
	UMaine
	Professor
	ECE
	musavi@maine.edu
	581-2218

	Caitlin Howell
	UMaine
	Assist. Professor
	CE
	caitlin.howell@maine.edu
	581 2277

	Wilhelm Friess
	UMaine
	Assoc. Professor
	ME
	wilhelm.friess@maine.edu
	581-2122

	Karissa Tilbury
	UMaine
	Assist. Professor
	CBE
	karissa.tilbury@maine.edu
	581-2323

	4) Intellectual Merit: (the research focus)

	A. Need: 
Maine is the oldest state in the nation (with a median age of approximately 45 years), and ranks first in the U.S. in the proportion of citizens 50 years of age and older. Maine’s citizenry continues to age rapidly, ahead of the pace nationally. As the state’s workforce ages and the average retirement age increases, it is of growing importance (both from individual and state economic perspectives) to advance technological innovation that keeps older adults productive, effective, and efficient contributors in their vocations and professions. Such technologies have the capacity to also assist older adults to remain safe and secure in their own homes and communities enjoying a high quality of life and thus delaying the need to relocate to unfamiliar and costly institutional long-term care settings.

	B. Research Goal & Objectives: 
Project SAIL will represent a highly collaborative, jurisdiction-wide, R&D incubator that responds to the demographic imperative of an aging population at the state, national, and global levels. Its central focus of inquiry is the rapid advancement of the science and commercialization of co-designed, smart support systems that emphasize innovative use of sophisticated computing resources and proprioceptive sensing capacity to monitor and respond to a range of biomedical, physical, behavioral, and environmental conditions that impact the safety and well-being of older and disabled adults. Emphasis will be placed on accelerated R&D including design, testing, and marketing of high-tech products, services, and devices for older and disabled individuals that benefit from continuous consumer feedback, are stigma free, stylish, affordable, easily accessible, and employ user friendly interfaces. 
The overall project goal is to develop technologies to assist older and disabled adults to age and thrive in the workforce, and in their homes and communities, and thus to retain independence into their later years. Innovation will span the boundaries of traditional disciplines and professions. It will focus on advancing the successful aging experience while simultaneously fueling new businesses, economic development, and work force expansion in the state through the stimulation of aging-related industry and jobs. The key research objectives are:

1) maximizing individual productivity

2) minimizing institutionalization and the need for costly long-term care

3) preventing and mitigating the impact of illness and injury

4) promoting community integration, social engagement, full accessibility, personal independence, vitality, mobility, elder friendly communities, and citizen safety
The safest, most convenient, comfortable, and stable assistive, mobility, and wearable materials and systems will be identified through Project SAIL R&D. Maine’s competitive research capacity will expand and will be aligned with a Maine Innovation Economy Advisory Board (MIEAB) defined target sector such as “Aging Research” and STEM, and workforce development opportunities in connection with assistive technologies, smart materials and smart wearables for the aging population will be created. The expansion of smart support systems for the detection/monitoring of proprioceptive sensing issues associated with falling, gait dysfunction, frailty progression, and cognitive impairment affecting mobility will be facilitated.

	C. Research Actions: 
Research foci that reflect scientific inquiry and commercialization emphasizing proprioceptive sensing systems are projected in multiple areas including: 1) Aging Safely and with Vitality; 2) Vital Signs Monitoring; 3) Physical and Cognitive Fitness and Mobility; and 4) Emergency Detection, Mitigation, and Response.

1. Aging safely and with vitality is essential to compensate for age-related declines and to preserve function and avoid injury. Technologies that will assist elders to maintain their workforce and daily activities safely and productively include: edge detection of objects via virtual computer enhanced edge definition to counter the age induced loss of visual contrast sensitivity; multifunctional smart materials including their application in non-stigmatizing protective head and hip gear to reduce the risk of traumatic brain and physical injury for older adults who have a much greater risk of falling relative to the younger demographic; and driving simulators to better characterize situations in which accidents and other dangerous driving events occur for older drivers, and which will serve as a testbed for compensatory techniques to reduce the likelihood of such events.
      The proposed R&D will explore the potential of various multi-functional smart materials to monitor and improve aging-related changes in the neuromuscular system of aging individuals. The proposed research activity will further explore potential applications of specific families of smart materials and how they can address some of the critical challenges of the aging experience including devices for home rehabilitation, remote monitoring, social well-being, frailty monitoring, monitoring of diabetes and other chronic conditions, wound healing, fall detection, and more.
2. Vital signs monitoring is critical to ensure that older adults are physically safe and secure in work and home environments, and to preemptively identify potential issues that can unexpectedly arise. Non-invasive technologies that will assist in monitoring the health and wellbeing of older adults include smart body wearables, frailty index monitors, and technology assessing early sleep-related movement (SM) dysregulation as an important marker of emerging cognitive decline. In the case of sleep-related analysis, body movements will be assessed, as will changes in heart rate and respiratory patterns to identify subtle periods of arousal during sleep which will reveal important information about brain activity and cognitive change. 
3. Maintaining physical and cognitive fitness and the ability to accomplish daily work-related tasks during the aging process is an important component of preventing illness and disability, increasing longevity, and maintaining productivity in the workplace and independence in the home. While a broad range of durable medical equipment is available (e.g., crutches, walkers, canes), few if any non-stigmatizing options exist that address workplace-related needs and exercise and recreation activities. Technologies under development include quality of life and companion robotics and cognitive and behavioral health apps that are designed to meet workplace, mobility, and home needs as well as facilitate assistive completion of required tasks in both indoor and outdoor environments. Research will also build upon cutting edge commercialized products including an assistive jogger and similar equipment.
4. Emergency mitigation, detection, and speed of response is critical for the integrity and wellbeing of elders in both the workplace and at home. This is especially true for elders living and working in rural areas such as Maine (the most rural state in the nation). Technologies will be developed extending UMaine’s pioneering research in non-invasive monitoring of older adults via RFID locating tags placed throughout the occupied environment, and Arduino controllers/RFID tag readers worn by the individual. The addition of accelerometers will enable fall detection, and wireless transmission will provide immediate notification to employers and significant others.

	D. Priority: 
The proposed research maps directly to one of NSF’s 10 ‘big ideas’ as well as a cutting-edge research agenda that NSF has identified for investment and which will require collaborations between industry, private foundations, other agencies, science academies and societies, and universities. NSF funding of these ideas advance the frontiers of U.S. research and provide innovative approaches to solve some of the most pressing problems the world faces. Specifically, the proposed research aligns with NSF’s ‘big idea’: “Work at the Human-Technology Frontier: Shaping the Future.” In addition, the proposed initiative is tailored to meet a critical and identified need for the state of Maine; an aging population that must remain in the workforce longer and continue to contribute to societal and community vitality through enhanced individual productivity, while maintaining personal and financial independence.

	5) Broader Impacts: (related to the research focus)

	E. Impacts: potential to benefit society and contribute to the achievement of specific, desired societal outcomes.
The safety, health, and wellbeing of our state and nation’s older adults (and their families) will be dramatically improved, as will the duration of their contributions to a productive society.

	F. Impacts: potential economic development as a result of this research.
The economic impact of the proposed research will be realized in several ways. First, older adults will remain in the workforce of the state of Maine for a longer period of time, and will do so with increased health and productivity. Second, the age at which older adults enter institutional long-term care and assisted living settings will be extended, thereby reducing overall cost of care accruing to individuals, the state, and the nation. Third, commercialization of the technologies developed will lead to start-up companies and licensing revenue, and most importantly workforce development that will grow Maine’s share of the rapidly expanding longevity economy (i.e., the production and consumption of goods and services for individuals 50 years of age and older) which is recognized to be the 3rd largest economy in the world ($7.1 trillion today and increasing to $13.5 trillion by 2032), behind only the economies of the U.S. and China. The longevity economy is a sector of the GDP offering enormous opportunity for a state like Maine which is destined to become an increasingly service-based economy and retirement destination.

	G. Impacts: potential for statewide workforce development in this research area (faculty, postdocs, graduate and undergraduate students, and the professional workforce).
The proposed research builds on the designation of Aging as an Emerging Area of Excellence at UMaine. UMaine has subsequently led the development of a statewide ‘Aging Initiative’ that comprises all seven campuses of the University of Maine System, the University of New England, and a host of non-profit, for profit, and governmental agencies as well as organized groups of older adults themselves. Project SAIL will leverage this existing network and expand it with statewide investments in new faculty in niche thematic areas, post-docs in a variety of disciplines, and major cohorts of graduate and undergraduate students. Expansion of aging-related engineering and technology education will be a focal point of Project SAIL as well. K-12 workforce development activities will be undertaken employing the highly successful models and network of contacts established by the Maine EPSCoR office over the past several years. 

	H. Impacts: potential to provide infrastructure that grows the state’s academic research and education capacity.
In addition to expansion of the human infrastructure outlined in G, above, investments will be made in critical equipment to enable the expedited development of the technologies described herein. A major focus of all such work will be rapid prototyping to speed the pathway to commercialization.


