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1 - General information

Topic SC1-PM-14-2016

Call Identifier H2020-SC1-2016-2017

Type of Action RIA

Deadline Id H2020-SC1-2016-CNECT-EUJ

Acronym NEUROGRAFT

Proposal title* Neuroplastic enhancement using rehabilitation exercises in old age guided by robotics, auditory 
feedback and tracking

       Note that for technical reasons, the following characters are not accepted in the Proposal Title and will be removed: < > " &

Duration in months 36

Fixed keyword 1 Add    Healthy ageing

Free keywords Rehabilitation, 3D body tracking, Socially assistive robotics, Robotic coach, 3D audio feedback, 
Robot learning, Neuroplasticity, Neural rehabilitation, Elderly well-being, 

Abstract

NEUROGRAFT will build an open ICT-Robotics framework for conducting rehabilitation exercises for elderly people. The 
exercises will be encoded in their appropriate clinical context as computer models by experts in neural rehabilitation, by 
representing them as 3D human body movements and object manipulation. The NEUROGRAFT system will consist of a set 
of cameras placed around the scene, using which the 3D body pose of the patient is tracked by autonomous computer 
algorithms, and compared with the prescribed steps in rehabilitation. The patient will be coached by a socially assistive robot 
that engages in multimodal behavior that adapts to the patient's movements. The patient will receive 3D auditory feedback in 
response to the head orientation and body movements. The robot can be tele-operated by a distant clinician in order to 
observe the patient and give him guidance. The project will conduct real-world clinical trials in Europe and Japan with patient 
cohorts, that will measure the efficacy of the rehabilitation procedures, in conjunction with other clinical diagnosis information 
and fMRI scans of the brain. The user-comfort and acceptance of the developed robotic platforms and autonomous 
technologies will be evaluated, both in Europe and Japan.  

Remaining characters 731

Has this proposal (or a very similar one) been submitted in the past 2 years in response to a call for 
proposals under the 7th Framework Programme, Horizon 2020 or any other EU programme(s)? Yes No
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Declarations

1) The coordinator declares to have the explicit consent of all applicants on their participation and on the content 
of this proposal.

2) The information contained in this proposal is correct and complete. 

3) This proposal complies with ethical principles (including the highest standards of research integrity — as set 
out, for instance, in the European Code of Conduct for Research Integrity  — and including, in particular, 
avoiding fabrication, falsification, plagiarism or other research misconduct).

4) The coordinator confirms:

- to have carried out the self-check of the financial capacity of the organisation on 
http://ec.europa.eu/research/participants/portal/desktop/en/organisations/lfv.html or to be covered by a financial 
viability check in an EU project for the last closed financial year. Where the result was  “weak” or “insufficient”, 
the coordinator confirms being aware of the measures that may be imposed in accordance with the H2020 
Grants Manual (Chapter on Financial capacity check); or

- is exempt from the financial capacity check being a public body including international organisations, higher or 
secondary education establishment or a legal entity, whose viability is guaranteed by a Member State or 
associated country, as defined in the H2020 Grants Manual (Chapter on Financial capacity check); or

- as sole participant in the proposal is exempt from the financial capacity check.

5) The coordinator hereby declares that each applicant has confirmed:

- they are fully eligible in accordance with the criteria set out in the specific call for proposals; and

- they have the financial and operational capacity to carry out the proposed action.

The coordinator is only responsible for the correctness of the information relating to his/her own organisation. Each applicant 
remains responsible for the correctness of the information related to him/her and declared above. Where the proposal to be 
retained for EU funding, the coordinator and each beneficiary applicant will be required to present a formal declaration in this 
respect.

According to Article 131 of the Financial Regulation of 25 October 2012 on the financial rules applicable to the general budget of the Union 
(Official Journal L 298 of 26.10.2012, p. 1) and Article 145 of its Rules of Application (Official Journal L 362, 31.12.2012, p.1) applicants 
found guilty of misrepresentation may be subject to administrative and financial penalties under certain conditions. 

Personal data protection 

Your reply to the grant application will involve the recording and processing of personal data (such as your name, address and CV), which 
will be processed pursuant to Regulation (EC) No 45/2001 on the protection of individuals with regard to the processing of personal data by 
the Community institutions and bodies and on the free movement of such data. Unless indicated otherwise, your replies to the questions in 
this form and any personal data requested are required to assess your grant application in accordance with the specifications of the call for 
proposals and will be processed solely for that purpose. Details concerning the processing of your personal data are available on the 
privacy statement. Applicants may lodge a complaint about the processing of their personal data with the European Data Protection 
Supervisor at any time. 
 
Your personal data may be registered in the Early Warning System (EWS) only or both in the EWS and Central Exclusion Database (CED) 
by the Accounting Officer of the Commission, should you be in one of the situations mentioned in: 
-the Commission Decision 2008/969 of 16.12.2008 on the Early Warning System (for more information see the Privacy Statement), or 
-the Commission Regulation 2008/1302 of 17.12.2008 on the Central Exclusion Database (for more information see the Privacy Statement) .
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List of participants
# Participant Legal Name Country

1 DEUTSCHES FORSCHUNGSZENTRUM FUR KUNSTLICHE INTELLIGENZ GMBH Germany

2 HUMANITAS MIRASOLE SPA Italy

3 CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE France

4 UNIVERSITE DE TOULON France
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Short name DFKI

2 - Administrative data of participating organisations
PIC
999607602

Legal name
DEUTSCHES FORSCHUNGSZENTRUM FUR KUNSTLICHE INTELLIGENZ GMBH

Short name: DFKI 
  
Address of the organisation

Town KAISERSLAUTERN

Postcode 67663

Street   TRIPPSTADTER STRASSE 122

Country Germany

Webpage www.dfki.de

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... no Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... no

Research organisation ..................................... yes

SME self-declared status................................... 2015 - no

SME self-assessment ......................................  unknown

SME validation sme.......................................... 2008 - no

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

NACE Code: - - Not applicable

Enterprise Data
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Short name DFKI

Department(s) carrying out the proposed work

Department name Augmented Vision

Street TRIPPSTADTER STRASSE 122

Town KAISERSLAUTERN

Same as organisation address

Department 1

not applicable

Country Germany

Postcode 67663

Dependencies with other proposal participants

Character of dependence Participant
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Short name DFKI

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town KAISERSLAUTERN Post code 67663

Street TRIPPSTADTER STRASSE 122

Website av.dfki.de

First name Didier Last  name Stricker

E-Mail didier.stricker@dfki.de

Position in org. Scientific director / Head of department

Department Please indicate the department of the Contact Point above in the organisation

Phone 2 +49 63120575-3510 Fax +49 63120575-3520

Sex Male FemaleTitle Prof.

Same as organisation address

Country  Germany

Same as organisation

Phone 1 +49 63120575-3500

Other contact persons

First Name Last Name E-mail Phone

Kiran VARANASI kiran.varanasi@dfki.de +49 63120575-3690
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Short name HUMANITAS MIRASOLE SPA

PIC
999785015

Legal name
HUMANITAS MIRASOLE SPA

Short name: HUMANITAS MIRASOLE SPA 
  
Address of the organisation

Town ROZZANO-MILAN

Postcode 20089

Street   Via Manzoni, 56

Country Italy

Webpage www.humanitas.it

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... no Legal person .............................. yes

Non-profit ...................................................... unknown

International organisation .................................. unknown

International organisation of European interest ...... unknown

Secondary or Higher education establishment ....... unknown

Research organisation ..................................... unknown

SME self-declared status...................................  unknown

SME self-assessment ......................................  unknown

SME validation sme..........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

NACE Code: 86 - Human health activities

Enterprise Data
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Short name HUMANITAS MIRASOLE SPA

Department(s) carrying out the proposed work

Department name Neuro-rehabilitation Unit 

Street Via Manzoni, 56

Town ROZZANO-MILAN

Same as organisation address

Department 1

not applicable

Country Italy

Postcode 20089

Dependencies with other proposal participants

Character of dependence Participant
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Short name HUMANITAS MIRASOLE SPA

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town ROZZANO-MILAN Post code 20089

Street Via Manzoni, 56

Website http://www.humanitas.net/

First name Danilo Last  name Petroni

E-Mail danilo.petroni@humanitas.it

Position in org. unknown

Department Please indicate the department of the Contact Point above in the organisation

Phone 2 +39 02 8224 6251 Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Mr.

Same as organisation address

Country  Italy

Same as organisation

Phone 1 +39 02 8224 6250

Other contact persons

First Name Last Name E-mail Phone

Maria Luisa Malosio m.malosio@in.cnr.it
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Short name CNRS

PIC
999997930

Legal name
CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE

Short name: CNRS 
  
Address of the organisation

Town PARIS

Postcode 75794

Street   Rue Michel -Ange 3

Country France

Webpage www.cnrs.fr

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... yes Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... no

Research organisation ..................................... yes

SME self-declared status................................... 2013 - no

SME self-assessment ......................................  unknown

SME validation sme.......................................... 2013 - no

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

NACE Code: 721 - Research and experimental development on natural sciences and engineering

Enterprise Data
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Short name CNRS

Department(s) carrying out the proposed work

Department name GIPSA-Lab

Street 11, rue des Mathématiques

Town St Martin d'Hères

Same as organisation address

Department 1

not applicable

Country France

Postcode 38400

Dependencies with other proposal participants

Character of dependence Participant
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Short name CNRS

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town St Martin d'Hères Post code 38400

Street 11, rue des Mathématiques

Website www.gipsa-lab.fr/~gerard.bailly

First name Gerard Last  name Bailly

E-Mail gerard.bailly@gipsa-lab.grenoble-inp.fr

Position in org. DR CNRS

Department GIPSA-Lab

Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Dr.

Same as organisation address

Country  France

Same as organisation

Phone 1 +33 4 76 57 47 11
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Short name UNIVERSITE DE TOULON

PIC
996758324

Legal name
UNIVERSITE DE TOULON

Short name: UNIVERSITE DE TOULON 
  
Address of the organisation

Town LA GARDE

Postcode 83130

Street   AVENUE DE L UNIVERSITE

Country France

Webpage www.univ-tln.fr 

Legal Status of your organisation

Research and Innovation legal statuses

Public body .................................................... yes Legal person .............................. yes

Non-profit ...................................................... yes

International organisation .................................. no

International organisation of European interest ...... no

Secondary or Higher education establishment ....... yes

Research organisation ..................................... yes

SME self-declared status...................................  unknown

SME self-assessment ......................................  unknown

SME validation sme..........................................  unknown

Based on the above details of the Beneficiary Registry the organisation is not an SME (small- and medium-sized enterprise) for the call.

NACE Code: 853 - Higher education

Enterprise Data
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Short name UNIVERSITE DE TOULON

Department(s) carrying out the proposed work

Department name Laboratoire LSIS

Street Bât SeaTech – Université de Toulon 

Town Toulon

Same as organisation address

Department 1

not applicable

Country France

Postcode 83041

Dependencies with other proposal participants

Character of dependence Participant
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Short name UNIVERSITE DE TOULON

Person in charge of the proposal

The name and e-mail of contact persons are read-only in the administrative form, only additional details can be edited here. To give access 
rights and basic contact details of contact persons, please go back to Step 4 of the submission wizard and save the changes. 

Town Toulon Post code 83041

Street Bât SeaTech – Université de Toulon - CS 60584 

Website http://glotin.univ-tln.fr/

First name Herve Last  name Glotin

E-Mail glotin@univ-tln.fr

Position in org. dir. DYNI team at UTLN LSIS

Department Laboratoire LSIS 

Phone 2 +xxx xxxxxxxxx Fax +xxx xxxxxxxxx

Sex Male FemaleTitle Prof.

Same as organisation address

Country  France

Same as organisation

Phone 1 +33 4 94 14 28 24
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3 - Budget for the proposal 
No Participant Country (A) 

Direct 
personnel 

costs/€ 
 

?

(B) 
Other direct 

costs/€

?

(C) 
Direct costs of 

sub-
contracting/€

?

(D) 
Direct costs of 

providing  
financial 

support to 
third parties/€

?

(E) 
Costs of inkind 
contributions 

not used on the 
beneficiary's 
premises/€ 

?

(F) 
Indirect Costs 

/ € 
  

(=0.25(A+B-E))

?

(G) 
Special unit 

costs covering 
direct & 

indirect costs 
/ €

?

(H) 
Total 

estimated 
eligible costs 

/ € 
(=A+B+C+D+F

+G)

?

(I) 
Reimburse-

ment rate (%) 

?

(J) 
Max.EU 

Contribution / 
€ 
  

(=H*I)

?

(K) 
Requested 

EU 
Contribution/ 

€

?

1 Dfki DE 370000 57500 0 0 0 106875,00 0 534375,00 100 534375,00 534375,00

2 Humanitas 
Mirasole Spa IT 248500 151500 0 0 0 100000,00 0 500000,00 100 500000,00 500000,00

3 Cnrs FR 260000 290000 0 0 0 137500,00 0 687500,00 100 687500,00 687500,00

4 Universite De 
Toulon FR 190000 25000 0 0 0 53750,00 0 268750,00 100 268750,00 268750,00

Total 1068500 524000 0 0 0 398125,00 0 1990625,00 1990625,00 1990625,00
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4 - Ethics issues table
1. HUMAN EMBRYOS/FOETUSES Page

Does your research involve Human Embryonic Stem Cells (hESCs)? Yes No

Does your research involve the use of human embryos? Yes No

Does your research involve the use of human foetal tissues / cells? Yes No

2. HUMANS Page

Does your research involve human participants? Yes No 42

    Are they volunteers for social or human sciences research? Yes No

    Are they persons unable to give informed consent? Yes No

    Are they vulnerable individuals or groups? Yes No

   Are they children/minors? Yes No

    Are they patients? Yes No

   Are they healthy volunteers for medical studies? Yes No 42

Does your research involve physical interventions on the study participants? Yes No

3. HUMAN CELLS / TISSUES Page

Does your research involve human cells or tissues (other than from Human Embryos/
Foetuses, i.e. section 1)?

Yes No

4. PERSONAL DATA  Page

Does your research involve personal data collection and/or processing?   Yes No 42

 Does it involve the collection and/or processing of sensitive personal data 
 (e.g.: health, sexual lifestyle, ethnicity, political opinion, religious or philosophical 
 conviction)?   

Yes No

  Does it involve processing of genetic information? Yes No

  Does it involve tracking or observation of participants? Yes No 42

Does your research involve further processing of previously collected personal data 
(secondary use)?

Yes No

5. ANIMALS Page
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Does your research involve animals? Yes No

6. THIRD COUNTRIES Page

In case non-EU countries are involved, do the research related activities undertaken in 
these countries raise potential ethics issues? 

 

Yes No

Do you plan to use local resources (e.g. animal and/or human tissue samples, genetic 
material, live animals, human remains, materials of historical value, endangered fauna or 
flora samples, etc.)? 

Yes No

Do you plan to import any material - including personal data - from non-EU countries into 
the EU? 

For data imports, please fill in also section 4. 
For imports concerning human cells or tissues, fill in also section 3.

Yes No

Do you plan to export any material - including personal data - from the EU to non-EU 
countries? 
For data exports, please fill in also section 4. 
For exports concerning human cells or tissues, fill in also section 3.  

Yes No

If your research involves low and/or lower middle income countries, are benefits-sharing 
actions planned? 

Yes No

Could the situation in the country put the individuals taking part in the research at risk? Yes No

7. ENVIRONMENT & HEALTH and SAFETY Page

Does your research involve the use of elements that may cause harm to the 
environment, to animals or plants? 
For research involving animal experiments, please fill in also section 5.

Yes No

Does your research deal with endangered fauna and/or flora and/or protected areas? Yes No

Does your research involve the use of elements that may cause harm to humans, 
including  research staff? 
For research involving human participants, please fill in also section 2.

Yes No
40

8. DUAL USE   Page

 Does your research have the potential for military applications? Yes No

9. MISUSE Page

 Does your research have the potential for malevolent/criminal/terrorist abuse? Yes No

10. OTHER ETHICS ISSUES Page

Are there any other ethics issues that should be taken into consideration? Please specify Yes No
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I confirm that I have taken into account all ethics issues described above and that, if any ethics issues 
apply, I will complete the ethics self-assessment and attach the required documents. ✖

How to Complete your Ethics Self-Assessment
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Neuroplastic Enhancement Using Rehabilitation Exercises in 

Old Age Guided by Robotics, Audio Feedback and Tracking 

________________ 

Call: H2020-ICT-2016-2017 

Topic: EU-Japan cooperation on novel ICT robotics solutions for active and healthy ageing at home 

or in care facilities [SC1-PM-14-2016] 

 

List of participants 

Participant No * Participant organisation name Short Name Country 

1 (Coordinator) German Research Institute for 

Artificial Intelligence (DFKI) 

DFKI Germany 

2 Humanitas Mirasole SpA 

Humanitas Clinical and Research 

Hospital 

HUMANITAS Italy 

3 GIPSA Lab, CNRS GIPSA France 

4 Université de Toulon UTOULON France 

 

List of participants in Japanese proposal: 

Participant No * Participant organisation name Short Name Country 

1 (Japanese Coordinator) Wakayama University  WAKAYAMA Japan 

2 Kagoshima University KAGOSHIMA Japan 

3 University of Tokyo UTOKYO Japan 

4 University of Electro Communications  UEC Japan 

5 Nara Institute of Science and Technology NAIST Japan 

6 Kirishima Rehabilitation Center KIRISHIMA Japan 

 

 

` 
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1 �(�[�F�H�O�O�H�Q�F�H 
 

This �µ�5�H�V�H�D�U�F�K�� �	�� �,�Q�Q�R�Y�D�W�L�R�Q�� �$�F�W�L�R�Q�¶�� �S�U�R�S�R�V�D�O�� �D�G�G�U�H�V�V�H�V�� �W�K�H��topic [SC1-PM-14-���������@�� �³EU-Japan 
cooperation on novel ICT robotics solutions for active and healthy ageing at home or in care 
�I�D�F�L�O�L�W�L�H�V�´������Note that an abstract of the proposal has been given in Section 1 of the Administrative 
form. 

1.1 Objectives  
NEUROGRAFT will  develop a robotic and software infrastructure for neural rehabilitation, such 
that people can make the best of their bodies and minds in old age. The aging populations of Europe 
and Japan present a significant set of challenges to the hospitals, care facilities and rehabilitation 
centres, that are already under strain to meet the needs of the patients. Firstly, the patient numbers 
are increasing and the clinicians and rehabilitation experts have to prioritize treating people in 
severe need. At the same time, many age-related degenerative disorders such as �$�O�]�K�H�L�P�H�U�¶�V��(AD) 
and �3�D�U�N�L�Q�V�R�Q�¶�V��(PD) are best treated at their very beginning. Secondly, it still remains hard and 
requiring significant manual input to diagnose illnesses and estimate their severity, especially in the 
aftermath of events like stroke. This is hard to do with limited number of hospital staff and rising 
number of patients. Thirdly, the long times for recovery require the patients to do rehabilitation 
exercises, which demand a lot of motivation. It is hard to keep patients motivated and give them 
hope, with limited clinicians and nursing staff available to serve rising patient numbers.  

Taking up these challenges, NEUROGRAFT proposes to use virtual reality and robotics 
technology to boost a powerful force already present in the bodies of human beings for overcoming 
age-related disorders: neuroplasticity. For a long period of medical history, until very recently, 
human brains were considered rigid and unmalleable in old age. However, we now know this to be 
false. Although new neural cells are not generated at the same rate in old people as in children and 
youth, certain areas such as brain stem remain plastic even in old age. Indeed, the capacity for using 
this neuroplasticity is essential for warding off age-related disorders. An essential component of 
neuro-plastic learning is the parasympathetic neural circuit in the autonomic nervous system [1], 
which is adversely affected by environmental pressures like stress, poor diet and lack of social 
support. In this regard, making old people rely on technology with complicated interfaces, or 
forcing them into social isolation due to the lack of care-givers may not be beneficial [2]. It is 
known that exercising physical and cognitive effort is essential for the health and well-being of 
people in old age. But is not clear how to compare such exercises and measure their effectiveness in 
a systematic manner. In this project, we propose to use technology for addressing these problems, 
which are already affecting hospitals and rehabilitation facilities:  

1 We will build a new open framework for objectively encoding rehabilitation exercises as 3D 
spatial movements of the limbs, such that they can be automatically compared and 
evaluated. We will order the rehabilitation exercises according to their difficulty, such that 
patients at different levels of physical and motor disability can be targeted appropriately. 
This open framework will be developed such that data from different wearable devices or 
vital sign monitoring devices can be integrated into clinically meaningful information.  

2 We will build a novel ICT-robotics platform for conducting and evaluating rehabilitation 
exercises, and thereby reduce the need for staff for monitoring the patients constantly. 
Existing virtual reality technologies, such as head-mounted displays, are intrusive and 
cumbersome for old people to use. In contrast, we will develop a novel non-intrusive system 
�W�K�D�W�� �Z�L�O�O�� �U�H�V�S�R�Q�G�� �W�R�� �S�H�R�S�O�H�¶�V�� �P�R�Y�H�P�H�Q�W�V�� �E�\�� �S�U�R�Y�L�G�L�Q�J�� �D�X�G�L�R�� �I�H�H�G�E�D�F�N�� �W�K�U�R�X�J�K�� ���'�� �V�R�X�Qd.  
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We will capture and synthesize natural soundscapes. This peaceful ambient sound will 
�F�K�D�Q�J�H�� �L�Q�� �U�H�V�S�R�Q�V�H�� �W�R�� �D�� �S�H�U�V�R�Q�¶�V�� �P�R�Y�H�P�H�Q�W�V�� �D�Q�G�� �K�H�D�G�� �R�U�L�H�Q�W�D�W�L�R�Q���� �V�L�P�L�O�D�U�� �W�R�� �U�H�D�O�� �Z�R�U�O�G��
exploration in nature. Music and natural sound are known to engage the parasympathetic 
nervous system and relax the person. In this manner, we will develop a virtual rehabilitation 
platform that is non-intrusive and predisposed for neuro-plastic learning. 

3 We will build a robotic tele-operation system that will enable a doctor or rehabilitation 
�H�[�S�H�U�W���W�R���S�U�R�Y�L�G�H���J�X�L�G�D�Q�F�H���W�R���D���S�D�W�L�H�Q�W���U�H�P�R�W�H�O�\�����7�K�H���G�R�F�W�R�U���F�D�Q���F�R�Q�W�U�R�O���D���K�X�P�D�Q�R�L�G���U�R�E�R�W�¶�V��
limbs through the use of his own natural body movements, which will instruct the patient on 
how to do a specific exercise.  

4 We will build a socially assistive robotic coach that will �D�G�D�S�W���W�R���W�K�H���S�D�W�L�H�Q�W�¶�V���P�R�Y�H�P�H�Q�W�V���L�Q��
a rehabilitation exercise and motivate her/him by demonstrating the exercise and by 
interactive behaviours that correspond to human coaches.  

5 We will measure the effectiveness of the rehabilitation procedures �± in a case-control study 
on a pilot group of stroke patients requiring neuro-rehabilitation. We will combine the 
neurorehabilitation assessment with bio-humoral measurement of inflammatory markers.  

6 We will measure the effectiveness of the rehabilitation procedures for neuroplasticity, by 
magnetic resonance imaging using structural (diffusion tensor imaging) and functional 
sequences (resting state metabolism).  

We will plan and conduct these experiments jointly in Europe and Japan. We will develop the 
robotics and augmented reality technology jointly in Europe and Japan, by a set of top-class 
research institutes, which have long experience in these areas. We will conduct the trials in real 
world rehabilitation facilities in Europe and Japan. By the completion of the NEUROGRAFT 
project, we aim to achieve the following technical and socio-economic objectives in the domain of 
ICT-Robotics for the health and well-being of elderly people.  

 

Objective 1: To create an open platform of 3D human body movements and exercises that are 
tracked by sensors and robotics, such that the physical activity of elderly people can be monitored 
and encouraged.  

Objective 2: To build a partnership between research institutes and rehabilitation hospitals, such 
that ICT-Robotics technologies can be immediately deployed in care facilities for critical cases such 
as post-stroke rehabilitation.   

Objective 3: To build a clinical model for testing the efficiency of different rehabilitation exercises 
for elderly people based on the comparative evaluation of neuro-rehabilitation parameters, bio-
humoral markers and fMRI images.  

Objective 4: To enhance Europe-Japan partnership and inter-operative capabilities in the upcoming 
area of socially assistive robotics for elderly care.  

The NEUROGRAFT consortium includes research institutes in Europe and Japan in the areas of 3D 
computer vision, audio and speech analysis, robotic tele-operation, machine learning and 
augmented reality. In addition, the consortium includes experts in neuroscience, neural 
rehabilitation and clinical care for elderly patients. The consortium has key partners in the different 
technical areas in both Europe and Japan, thereby capable of close collaboration and development 
activities. Thus, NEUROGRAFT is uniquely poised to prototype and evaluate an ambitious new 
platform on the use of novel robotics and computing technologies in the rehabilitation of elderly 
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patients in care facilities. By the end of the project, the consortium will produce an open model for 
tracking and monitoring 3D human movements that can be used by third party developers in sensors 
and IoT devices. There will be scientific impact in the upcoming fields of socially assistive robotics, 
autonomous monitoring systems and neural rehabilitation. Finally, one of the deliverables will be a 
software app that combines the sensor and augmented reality technologies developed in 
NEUROGRAFT, which can be used by elderly people at homes and beyond care facilities. This 
will lead to future possibilities in new technical development, and large-scale trials and longitudinal 
studies.  
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�I�U�R�Q�W�L�H�U�V���R�I���Q�H�X�U�R�S�O�D�V�W�L�F�L�W�\�´�� ISBN-13: 978-0670025503 

[2] Susan Pinker  �³�7�K�H���Y�L�O�O�D�J�H���H�I�I�H�F�W�����:�K�\���I�D�F�H-to-�I�D�F�H���F�R�Q�W�D�F�W���P�D�W�W�H�U�V�´������ISBN-13: 978-
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1.2 Relation to the work programme  
NEUROGRAFT addresses the following challenges, as specified in the work programme.  
 

Call objectives NEUROGRAFT answers 
1. In order to support older people in 

ordinary daily life at home and in care 
facilities, proposed solutions should be 
driven by the needs, interests and 
lifestyles of older people through 
personalised and self-adaptable 
human-robot interaction. The 
proposed solutions should also provide 
a sense of stability and comfort, and 
reduce the burden on caregivers in 
time and labour costs. 

Our system is oriented to the actual needs of 
care facilities in the diagnosis of movement 
disorders and rehabilitation procedures. They 
address specific medical conditions that 
disproportionately affect older people. By 
treating these problems through neural 
rehabilitation, we enable older people to 
make the best of their bodies and minds in 
their ordinary daily lives.  
 
We use robotics and augmented reality 
systems for rehabilitation, where the 
interface will be driven by the natural body 
movements of the user, which are by 
definition, personalized and self-adaptable.  
 
We enhance the sense of comfort and 
stability of the users through the 
development of continuous 3D audio 
feedback of natural soundscapes. Such 
interface is completely novel and is driven by 
the findings in the psychology literature 
about the parasympathetic nervous system.  
 
Our system will automatically compare and 
evaluate the rehabilitation procedures, 
thereby reducing the burden on caregivers, 
and providing savings of time and labour 
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