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[bookmark: _Toc383102097]ABSTRACT
ROBOHOME2.0 develops, integrates and field tests an innovative robot based system, which assists and monitors the elders at home actively promoting a healthy lifestyle. The system consists in three hierarchical levels: 1) Core of the system is an intelligent virtual caregiver embodied into a service robot, that recommends and personalizes activities on daily basis, to improve lifestyle adherence based on state-of-the art Artificial Intelligence. It also helps the elder in critical everyday tasks and in therapy adherence. 2) The virtual caregiver collaborates strictly with a transparent configurable distributed monitoring sub-system that provides quantitative information on early physical / cognitive decline and social attitude. It collaborates also with an activity center that recommends and guides the elder in activities, tailored to the elder’s idiosyncrasies and needs. Activities will be implemented resorting as much as possible to the gamification paradigm to stimulate the maximum adherence and motivation. Further a network sub-system that controls the hazards and status of the home and supports communication and tracking of the elder’s activity. 3) The higher level is constituted of a community of the users that will receive from the virtual caregiver important information for their specific role.
The main idea is to assemble off the shelf components in a robust and reliable way to get a low-cost system that can be deployed massively at home. A fully modular approach will be followed so that the entire platform can be tailored on the single user’s needs. Most wide-spread software and hardware standards will be chosen, to assure the maximum interoperability so to make the system adaptable to the utmost novel sensors and components. 
Full configurability, personalization and automatic adaptation to elder needs and behavior will be used for all the components and for the same interfaces, with the aim of maximizing the compliance of the elder, even when computer illeterate. 
A pilot is designed to evaluate the effectiveness and suitability Robohome2.0, to derive a robust business plan and to obtain a continuous active evaluation and refinement of the technical specifications since the beginning of the project. 
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[bookmark: _Toc383102100]Excellence Section - notes
 Your proposal must address a work programme topic  for this call for proposals. 

[image: ] This section of your proposal will be assessed only to the extent that it is relevant to that topic.
1.1	Objectives 
· Describe the specific objectives for the project[footnoteRef:1], which should be clear, measurable, realistic and achievable within the duration of the project. Objectives should be consistent with the expected exploitation and impact of the project (see section 2).  [1:  	The term ‘project’ used in this template equates to an ‘action’ in certain other Horizon 2020 documentation.] 

1.2	Relation to the work programme 
· Indicate the work programme topic to which your proposal relates, and explain how your proposal addresses the specific challenge and scope of that topic, as set out in the work programme.

1.3 	Concept and approach
· Describe and explain the overall concept underpinning the project. Describe the main ideas, models or assumptions involved. Identify any trans-disciplinary considerations;
· Describe the positioning of the project e.g. where it is situated in the spectrum from ‘idea to application’, or from ‘lab to market’. Refer to Technology Readiness Levels where relevant. (See General Annex G of the work programme);
· Describe any national or international research and innovation activities which will be linked with the project, especially where the outputs from these will feed into the project;
· Describe and explain the overall approach and methodology, distinguishing, as appropriate, activities indicated in the relevant section of the work programme, e.g. for research, demonstration, piloting, first market replication, etc;
· Where relevant, describe how sex and/or gender analysis is taken into account in the project’s content.
[image: ] Sex and gender refer to biological characteristics and social/cultural factors respectively. For guidance on methods of sex / gender analysis and the issues to be taken into account, please refer to http://ec.europa.eu/research/science-society/gendered-innovations/index_en.cfm
1.4	Ambition
· Describe the advance your proposal would provide beyond the state-of-the-art, and the extent the proposed work is ambitious. Your answer could refer to the ground-breaking nature of the objectives, concepts involved, issues and problems to be addressed, and approaches and methods to be used. 
· Describe the innovation potential which the proposal represents. Where relevant, refer to products and services already available on the market. Please refer to the results of any patent search carried out.



Excellence
[bookmark: _Toc383102101]1.1 Objectives

[bookmark: _Toc383102102]Robohome2.0 General Objective
In Europe, the share of people aged 65 years or over in the total population is projected to increase from 17.1% to 30.0% and the number is projected to rise from 84.6 million in 2008 to 151.5 million in 2060. Similarly the number of people aged 80 years or over is projected to almost triple from 21.8 million in 2008 to 61.4 million in 2060[footnoteRef:2] and the availability of nurses is already becoming an issue in the US[footnoteRef:3].  [2:  Giannakouris k., Aging characterizes the demographic perspective in the European Societies, Eurostat, Statistics in focus, 2008, 72. http://eppeurostat.ec.europa.eu]  [3:  American Association of Colleges of Nursing, Nursing Shortage Fact Sheet, 2010. [Online]. Available: http://www.aacn.nche.edu/media/FactSheets/NursingShortage.htm.. P. Buerhaus, BCurrent and future state of the US nursing workforce,[ J. Amer. Med. Assoc., vol. 300, no. 20, pp. 2422–2424, 2008.] 

Physical activity, cognitive stimulation, social inclusion, balanced diet promote a lifestyle that guarantees a slow progression of decline, thus enabling the elder to live at his home healthy for a longer time. This is becoming a priority in Europe as recognized by the EC community: managing frailty and functional decline through targeted interventions, enhancing participation and independence, and promoting systematic-routine screening for pre-frailty are among the specific objectives of the Action Plan on “Prevention and early diagnosis of frailty and functional decline, both physical and cognitive, in older people” of the European Innovation Partnership on Active and Healthy Ageing (Bruxelles, November 6, 2012). 
Physical activity, cognitive stimulation, social inclusion are highly inter-twined[footnoteRef:4]. Regular physical exercise has been shown to be effective at maintaining and improving the overall health of elderly individuals[footnoteRef:5],[footnoteRef:6],[footnoteRef:7].[footnoteRef:8]. Physical fitness is associated with higher functioning in the executive control processes[footnoteRef:9], correlated with less atrophy of frontal cortex regions[footnoteRef:10], and with improved reaction times[footnoteRef:11] compared with the sedentary. Social interaction, and specifically high perceived interpersonal social support, has also been shown to have a positive impact on general mental and physical wellbeing[footnoteRef:12], in addition to reducing the likelihood of depression[footnoteRef:13],[footnoteRef:14],[footnoteRef:15],[footnoteRef:16].  [4:  J. Fasola and M.J. Mataric, Using Socially Assistive Human–Robot Interaction to Motivate Physical Exercise for Older Adults, Proceedings of the IEEE Vol. 100,No. 8, August 2012.]  [5:  E. Baum, D. Jarjoura, A. E. Polen, D. Faur, and G. Rutecki, BEffectiveness of a group exercise program in a long-term care facility: A randomized pilot trial. J. Amer. Med. Directors Assoc., vol. 4, pp. 74–80, 2003.]  [6:  D. Dawe and R. Moore-Orr, BLow-intensity, range-of-motion exercise: Invaluable nursing care for elderly patients, J. Adv. Nursing, vol. 21, pp. 675–681, 1995.]  [7:   M. D. McMurdo and L. M. Rennie, BA controlled trial of exercise by residents of old people’s homes, Age and Ageing, vol. 22, pp. 11–15, 1993.]  [8:   V. Thomas and P. Hageman, B Can neuromuscular strength and function in people with dementia be rehabilitated using resistance-exercise training? Results from a preliminary intervention study, J. Gerontol. A, Biol. Sci. Med. Sci., vol. 58, pp. M746–M751, 2003.]  [9:  S. Colcombe and A. Kramer, BFitness effects on the cognitive function of older adults, Psychol. Sci., vol. 14, pp. 125–130, 2003. ]  [10:  S. J. Colcombe, A. F. Kramer, K. I. Erickson, P. Scalf, E. McAuley, N. J. Cohen, A. Webb, G. J. Jerome, D. X. Marquez, and S. Elavsky, BCardiovascular fitness, cortical plasticity,and aging,[ in Proc. Nat. Acad. Sci. USA, 2004, vol. 101, pp. 3316–3321.]  [11:  W. Spirduso and P. Clifford, BReplicationof age and physical activity effects on reaction and movement tim time, J. Gerontol., vol. 33, pp. 26–30, 1978.]  [12:  Z. B. Moak and A. Agrawal, BThe association between perceived interpersonal social support and physical and mental health: Results from the national epidemiological survey on alcohol and related conditions, J. Public Health, vol. 32, pp. 191–201, 2010.]  [13:  L. K. George, D. G. Blazer, D. C. Hughes, and N. Fowler, BSocial support and the outcome of major depression,[ British J. Psychiatry, vol. 154, pp. 478–485, 1989.]  [14:  E. Paykel, BLife events, social support and depression,[ Acta Psychiatrica Scandinavica, vol. 89, pp. 50–58, 1994.]  [15:  B. Prospective relations between social support and depression: Differential direction of effects for parent and peer support? J. Abnormal Psychol., vol. 113, pp. 155–159, 2004.]  [16:  S. A. Stansfeld, G. S. Rael, J. Head,M. Shipley, and M. Marmot, BSocial support and psychiatric sickness absence: A prospective study of British civil servants, Psychol. Med., vol. 27, pp. 35–48, 1997.] 

Several approaches have been proposed to address some of these aspects but their impact comes short as they are not able to address such inter-twined needs, thus providing limited potentiality for exploitation. Moreover, a high emphasis is usual put on wearable devices for monitoring that, at present, limit the compliance of elder people that would maintain their habitudes and attitudes unchanged [PSYCHO ISSUE – PCL].

Main goal of Robohome2.0 OBOHOME2.0 is to address the whole spectrum of needs of an elder person, especially when falling in a pre-fraility or fraile state, through a comprehensive,modular, personalized approach, addressing cognitive, physical, clinical and social monitoring and evaluation, assisting the elder in everyday life tasks and providing guidance to tailored activities aimed at a healthy lifestyle, negotiated between the caregivers and the elder. 

Robohome2.0 will assemble mainly off the shelf components in a robust and reliable way to get a low-cost hierarchical system that can be deployed massively at home. A completely body-free approach will be followed and no device / object has to be worn by the elder.
Core of the system is a low-cost intelligent service robot that integrates a virtual caregiver. The robot allows to actively assist the elder in everyday tasks. It will provide objects search, house control and objects transport capabilities. Morever, it will support an activity center aimed at providing an adequate mix of exer-games, engaging and challenging at the right point, to stimulate physical and cognitive capabilities of the elder. The activity center will also support virtual social activities, like playing cards and will provide also innovative educational games on the choosen lifestyle. Giraff robot[footnoteRef:17] by Giraff technology has been chosen as it already implements the basic features required for Roohome2.0 and it was developed from the beginning specifically to assist elder people.for the …. .	Comment by borghese: OREBRO: check on Giraff [17:  http://www.giraff.org/] 

The intelligent robot system will be complemented with a transparent monitoring system that controls day by day the physical and cognitive capabilities of the elder providing the virtual caregiver an updated picture of the elder psycho-physical status. Such monitoring system will be explored to develop tests to assess psycho-physical status of clinical validity. 
Two other monitoring sub-systems will be also developed. The first one will allow collecting physiological parameters, required for clinical supervision, like glucose level, heart rate, pressure, oxygen saturation. A second network will supervise the house: temperature, humidity are all important for an unbiased evaluation of the lifestyle; gas alert are fundamental to avoid hazards and pressure sensors in key positions (e.g. under mattress or under sofa) contribute to get a transparent picture of the elder’s lifestyle. Additional information on the elder’s lifestyle will be gathered profiling phone conversations and emotional profiling will be explored through phone calls pitch analysis. 
The virtual therapist will leverage on most recent Artificial Intelligence (AI) development to evaluate the monitor data and to provide the adequate mix of activity to the elder, configuring them at the right point of challenge. It will analyze the large amoung of heterogenous data coming from the different monitoring sub-networks to evaluate the elder status and send messages specific to the different categories of supervisors. 
The design will aim at the user experience of a friendly control and interaction with the system. For this reason particular care will be put in the design of the interfacing with Giraff. Most natural interfacing through gestures (detected by Kinect) or through voice commands (detected either by Kinect in close range or by a specific innovative distributed microphone system) will be used. Graphical interfaces will be modular with similar view under different devices: TVscreen, touch screen or smart phone will all be used to interact with the community of users or with Giraff with the same unified interface.

[bookmark: _Toc383102103]Specific Objectives
In particular, here are the specific Objectives of Robohome2.0:
1. To monitor and prevent frailty, age-related cognitive and physical decline and social exclusion based on a transparent monitoring system of the home and a transparent evaluation of activities of daily living and behavior. Monitoring will provide assessment data of clinical validity.
2. To develop a single user intelligent virtual caregiver able to profile the elder interests and condition, suggesting motivated exercises and context driven activities designed and implemented according to the gamification framework. It will also provide the different caregivers with adequate information 
3. To develop a multi-user configurable modular activity platform and assist the elder in everyday tasks through service robot.
4. To promote elders education to healthy lifestyle, self-empowerment, and increase their perceived usefulness in the society aiming at improving quality of life of the elders and their formal and informal caregivers.
5. To field test a complete ecosystem, involving all users, to gather evidence of Robohome2.0 benefits.
6. To demonstrate the cost-effectiveness of technology and develop a proper business models for the technology transfer to massive use within a sustainable healthcare system.	Comment by borghese: Indeed, we have to follow-up in the Exploitation
7. Non intrusive evaluation of the elder status on a daily basis.
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