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N. Proposer name Country Total Cost % Grant
Requested %

1 AGENCIA ESTATAL CONSEJO SUPERIOR DE
INVESTIGACIONES CIENTIFICAS ES 674,436 21.91% 674,436 21.91%

2 IMPERIAL COLLEGE OF SCIENCE TECHNOLOGY AND
MEDICINE UK 1,142,301 37.12% 1,142,301 37.12%

3 THE UNIVERSITY COURT OF THE UNIVERSITY OF ST
ANDREWS UK 362,490 11.78% 362,490 11.78%

4 CONSIGLIO NAZIONALE DELLE RICERCHE IT 363,166 11.80% 363,166 11.80%
5 IT University of Copenhagen DK 426,026 13.84% 426,026 13.84%
6 FUNDACIO INSTITUT GUTTMANN ES 109,226 3.55% 109,226 3.55%
  Total:   3,077,645   3,077,645  
Abstract:
Our societies are sustained by the interaction of mutually dependent individuals who must balance their own needs with those of the collective.
Societies, by virtue of their dynamic nature, change, thus creating new challenges and opportunities for optimizing interactions among its
members. This project introduces the groundbreaking notion of an operational Collective Mind (CM): the mind of a group of intelligent beings
(biological & artificial) that learns and reasons about the needs of the individuals and the collective, and acts proactively to enhance collective well-
being. Collective Mind differs from collective intelligence that is based on collaboration & coordination, where group decision is based on an
aggregation of individuals. Instead, it follows a cognitive approach that considers the collective as a whole. In a sense, it builds on collective
consciousness and collective intentionality, which have been studied in philosophy and social sciences but neglected until now by artificial
intelligence. We will define and build the conceptual and computational CM model with its learning, reasoning, and planning modules, as well as
the necessary hardware (dog's harness, robotic wheelchair) required to implement it to three cases on the healthcare of disabled people and their
dogs. The first case focuses on how dogs interact with technology and how the CM uses the dog to address the owner's needs. The second uses a
robotic wheelchair facilitating the person's mobility and a dog harness sensing the dog's state and communicating with it, and the CM is used to aid
the disabled person in various daily activities, paying special attention to the dog's welfare. The third uses the CM to optimise search & navigation
tasks in which the robotic chair, dog and human work as a team. The prototypes underscore this project's social and technological impact on
human and animal well-being (elderly, disabled, guide dogs), dog training, wheel-chair development and App development

Evaluation Summary Report
Evaluation Result

Total score: 4.55 (Threshold: 0)

Form information

SCORING

Scores must be in the range 0-5.

Interpretation of the score:

0 The proposal fails to address the criterion or cannot be assessed due to missing or incomplete information.

1 Poor. The criterion is inadequately addressed, or there are serious inherent weaknesses.

2 Fair. The proposal broadly addresses the criterion, but there are significant weaknesses.

3 Good. The proposal addresses the criterion well, but a number of shortcomings are present.

4 Very good. The proposal addresses the criterion very well, but a small number of shortcomings are present.

5 Excellent. The proposal successfully addresses all relevant aspects of the criterion.Any shortcomings are minor.

* The asterisk means mandatory field
Criterion 1 - Excellence

Score:  4.75 (Threshold: 4/5.00 , Weight: 60.00%)
Note: The following aspects will be taken into account, to the extent that the proposed work corresponds to the topic description
in the work programme. If a proposal is partly out of scope, this must be reflected in the scoring, and explained in the comments.
Clarity of targeted breakthrough and its specific science and technology contributions towards a long-term vision.
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1---------
The concept of Collective mind and the awareness layer is challenging and ground breaking. The proposed collective mind’s model is relevant
for long-term vision. It also has clear practical dimension.

2---------
The long term vision of the proposed research is very clearly defined and it relates to the development of the technology and software that will
facilitate an open collective mind framework which is targeted and tested to three application areas within the proposal. The description of the
proposed breakthrough is detailed, credible and well justified within the proposal. It is described very clearly and convincingly with all relevant
detail and explanations. The targeted scientific breakthroughs are directly relevant to the long term vision of the proposed research.

3---------
The proposal is focused on the development of an interaction between an animal and a human, using appropriate software and equipment
that will be developed during the project. The concept of collective mind is attractive, sound and with solid background. The scientific
breakthroughs needed to reach the ultimate goal of the project are clearly explained and can potentially go far beyond the actual limits of the
interaction animal – human - machine. The long term vision of improving our quality of life by using collective minds for the individual and
collective is appropriated, as the approaches where the new technology can be used to improve animal-human interaction are clearly
described. The breakthrough research associated to collective minds resolves a problem that has resisted a complete resolution (dog –
impaired person interaction). The proposal outlines a well prepared explanation for a solution that is based in previous concepts, but will
develop plausible new technology.

4---------
The proposal defines clearly the targeted breakthrough as an optimal use of the dependency network of Operational Collective Mind to
inadvertently satisfy the needs of patients’ with intelligent-wheelchairs and their dogs. The proposal's long term vision has significant
contributions in technology and science, providing the collective mind service that includes biological (humans and animals) and artificial
(robots and software agents) minds, builds new awareness layers for existing sensors and actuators working for the benefit of both the
individuals and the collective in daily interactions without their awareness.
Novelty, level of ambition and foundational character.

1---------
The creation of operational collective mind is ambition. It will focus on improving the quality of life. The proposed research can lead and
contribute to foundation of computational collective mind.But the idea and attempts to create computational collective mind are not radically
new.

2---------
The proposed research is extremely novel and it represents more than a step change in current thinking. The consortium propose a
completely new way to develop a collective mind that considers the collective needs of the group (composed of intelligent beings, hardware
and software) rather than an individual. The level of ambition is very high and has the potential to advance state of the art in the many
disciplines that need to work together to deliver the vision. As such, if successful there is an extremely high potential to develop new
technologies and new application areas for years to come.

3---------
The proposal presents novel ideas, which although not totally radical, are well-founded and is highly ambitious. It is based in a new concept of
an operational collective mind (software) that understands and improves the individual wellbeing by considering the collective needs of the
community. The concept of collective minds as software running on the cloud as a service to the community is highly challenging and
innovative, and ground breaking. It requires substantial optimization in software designed for a perfect interaction between a dog, a robot and
a human. This aspect of the proposal possesses foundational character. The concept of a system that enhances the behaviour of a group of
intelligent beings by perceiving their individual state, learning the individual and collective needs and acting following a collective state is
novel, has high risk, and is also foundational. The consortium assumes a very high risk working with different types of intelligences
(human/animal/robot).

4---------
The proposal builds the novel awareness layer for collective consciousness of a group of intelligent beings (biological & artificial) using
collective intentionality proactively to enhance collective well-being. The ambitious task is working with dog's sensors and actuators, software
to enhance the perception of individual internal states, and reaching to the proof-of-principle of the technical feasibility of the collective mind
working at healthcare situations. The existing few projects on dog-robot-human interaction do not have any notion of a collective mind that
learns, reasons, and acts upon the needs of the collective, project is fundamentally distinct from existing collective intelligence and collective
decision making approaches. The research in proposal is ambitious, substantially extending common belief-desire-intention models to
introduce the foundational collective epistemic states, learning, reasoning, planning, and social influencing mechanisms.
Range and added value from interdisciplinarity.

1---------
The research is highly interdisciplinary. It bases on investigating biological (humans and animals) and artificial (robots and software agents)
intelligent beings. Knowledge and methodology from different discipline strongly support the scientific breakthrough.

2---------
The long term vision is completely reliant of different disciplines working closely together e.g. ethology, social science, cognitive science, AI,
engineering and wearable tech. The novel ideas from the different disciplines represented in this proposal are very well intertwined in order to
deliver the long term vision of the proposed work.

3---------
The concept of collective mind developed in the proposal goes clearly beyond the upgrade of different disciplines of knowledge. Since the
objective of the project is to deliver prototypes of several cases in healthcare, the disciples of ethology, social science, cognitive science and
artificial intelligence must be intertwined and developed in an integrated manner in order to create a new step on science and technology
state-of-the art of animal-human interaction. The consortium very convincingly outlines and schematizes how the different scientific and
technological disciplines must advance in synergy towards the breakthrough of creating a computational/technological collective mind for a
group of intelligent beings. There is substantial added value in the multidisciplinarity of the project, which will include rationales from
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philosophy of mind to computer science.

4---------
The proposal studies the notion of a collective mind from the perspectives of Artificial Intelligence, philosophy of mind, ethology, social
ontology, and related disciplines. The interdisciplinary approach adds clearly the value since research activities go beyond traditional
collaboration towards synergy in creating a computational collective mind for a group of intelligent beings as the unified framework, where
different fields interact with each other.
Appropriateness of the research methods.

1---------
The applicant clear explained not only state-of-the-art in different discipline, but also advances to the state-of-the-art.
The chosen methods appropriate for achieving the project objectives.

2---------
The state of the art review is comprehensive. It defines the relevant state of the art and the intended advances which are ground breaking..
The research methods chosen to deliver the proposed vision are credible and relevant. Key issues are identified such as sensors and
actuators and fully addressed in the proposal.

3---------
The proposal carefully specified the other current projects in the area and thus demonstrates the clear advances not only in the technological
and scientific aims, but also in the new concept advocated when compared to the actual state of the art. The consortium also very
convincingly integrates the reasoning process of the collective mind (belief-desire-intention models) with the fact that entities themselves do
not need to follow that predefined architecture, since these will include biological entities, such as humans and dogs. The project precisely
specifies that the sensors employed in the intelligent beings will be upgraded from existing software and hardware technologies for recording
several health signals, like heart and breath rate, heart rate monitors or touch tablets. It is extremely relevant that the proposal specified that
human privacy issues and unintended side-effects resulting from potential technology-inducing stress of the animals will be taken into account.

4---------
The research methods are appropriate and well described, the somewhat brief description in the excellence section (to apply cross-
methodological approach, computational and experimental, to follow BDI approach in modelling and reasoning about group entities, using
value-sensitive design methodology, and to evaluate the work in different mixed group settings) is complemented within the Implementation
section with more detailed descriptions within the WPs, that particularly well explain the nature of experimental cases. In case if BDI models
do not allow the expected developments, there is no risk-mitigation plan how to model the collective mind interactions.
Criterion 2 - Impact

Score:  4.00 (Threshold: 3.5/5.00 , Weight: 20.00%)
Note: The following aspects will be taken into account, to the extent to which the outputs of the project should contribute at the
European and/or International level:
Importance of the new technological outcome with regards to its transformational impact on technology and/or society.

1---------
The project proposal aims to improve the quality of life of mixed biological beings in healthcare field. It has clear impact on society and
technology. The practical implementation of research results will help human with some disability.

2---------
The long term technology outcome is clearly defined within the proposal. The consortium aim to develop a dog harness and robotic wheelchair
(along with relevant sensors and actuators) that will sense what is happening in the environment (both physically and mentally) and respond to
it. The transformational impact on society is very clearly articulated within the proposal and is significant. The impact that the software at the
core of CollectiveMind will in the software industry is convincingly argued. Overall this aspect of the proposal is excellent, breaking new
ground and explaining clearly how new knowledge and outputs will be exploited and how this extends beyond the existing capabilities in the
sector.

3---------
The new ground breaking concept of operational collective mind will create technology for a mind of a group of intelligent beings (both
biological and artificial) to learn about the needs of the individuals and the collective, acting proactively to enhance the collective well-being. It
represents a symbiotic fusion of the needs of all intelligent beings included in the collective mind. The transformational impact on technology is
to radically change standards by improving the interactions human - dog and, in the future, to the development of new sensor devices (mobile
phones, watches, tablets). The transformational impact on society is carefully addressed by pointing the potential influence in the wellbeing of
millions of blind persons, people with reduced mobility and dog owners by enhancing their interaction with dogs. It is not clear the potential
exploration that medicine and medical technology can take from this project, namely clinical and social psychology and psychiatry.

4---------
The proposal description promises good transformational effect to technology usage in the smart environments where humans and pets could
interact (rehabilitation, rescue-, explosives’ and drug dogs, general pet owners in smart homes). The technological impact of the proposal
arises from developing the unique software supporting Collective Minds amenable for new industrial development for sensorised devices —
dog harness fitted with sensors and actuators and a robotic wheel-chair that can learn the needs of the disabled human and his dog and act
upon them through the collective mind. The social impact of the proposal rests on improving human (people with reduced mobility or cognitive
disability) and animal (dogs) well-being by optimizing dog-human interactions. Wheel chairs perceiving the needs of their users in the context
of a group of other humans and pets could enhance the interaction with dogs to many patients.
Quality of measures for achieving impact on science, technology and/or society.

1---------
The proposal contains a detailed plan for delivery of scientific publications, participation in conferences, creating a user consultation board
and a high-tech associated network. The applicants have planed industry-oriented project presentations. The exploitation plan of the project is
clear described.All these measures will support achieving the expected impact.
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2---------
The proposal clearly describes and quantifies how it will achieve the expected impacts listing critical success factors and measures for
assessment. The proposal has an excellent strategy and detailed plans for dissemination and exploitation to support the achievement of these
impacts.
The inclusion of a user consultation board and high-tech associated network will be very effective in delivering the expected and relevant
impact.

3---------
The proposal presents a high-quality work package totally devoted to measures of dissemination and exploiting the project results in science,
technology and society appropriate forums at the national and international level. It contains a detailed plan for delivery of scientific
publications and participation in conferences. Appropriate outreach activities are also considered in detail, including website, twitter account,
linkedin and others to reach the scientific community, industry professionals and general public. Additionally, the consortium will create their
own brand (logo) to be clearly recognises by the general public. Importantly, the consortium will share the results with a high-tech associated
network to get appropriate feedback of the exploitation plans. The proposal goes beyond standard measures for achieving impact. Although
new technology will be developed, there is no clear reference to the development and registration of national or international patents.

4---------
The proposal uses well-selected measures for arriving the impact. The impact to science is reached according to the dissemination plan with
open access papers, conferences, workshops, online presence. The technology developments are ensured according to exploitation plan by
establishing user consultation board from the leaders from high-tech research and industry communities, the Technology Transfer and
Innovation Units guide the process. The proposal has an exploitation plan: the Exploitation task identifies value propositions, customer
segments, key capacities and partners, the Business Model Canvas is used for advancing them, the IP management, the management of
anonymized research data ensuring privacy and protection of commercially sensitive data have been described. The impact to the society is
arrived bilateral meetings, multidisciplinary workshops in network with rehabilitation institutions, hospital, dog training schools.
Impact from empowerment of new and high potential actors towards future technological leadership.

1---------
Consortium includes young researchers as principal investigators who will keep up research in a long run. Despite on clear practical
implementation of research results, there is no SME in consortium. The gender balance is quite appropriate.

2---------
The consortium has a mix of new and high potential actors and mature actors that will ensure the research continues beyond the funded
period of the proposed work. However, there is no involvement of SMEs within the consortium which is inappropriate given the consortia
defined technology impact.

3---------
The consortium comprises a mixture of new and leading actors in the field of (1) cognitive science, (2) philosophy and social sciences, (3)
ethology, (4) artificial science and cognitive robotics and (5) rehabilitation of disabled people, and highly qualified in the respective fields,
demonstrating large experience by previous participation in numerous EU projects. It will have the contribution of spin-off enterprises that can
foster the development of technology and its exploration on the market. The disruptive technologies that the consortium proposes for the
development of the Collective Mind prototypes will further empower the partners and consolidate their expertise in the field. It is not clear the
contribution of young researchers present in the different partners, and thus there is insufficient reference to a research force of the consortium
for future developments of the project prototypes. There is an acceptable gender balance between the PIs and younger investigators.

4---------
The project empowers several new and high potential actors towards technological leadership. The exploitation activities involve high-tech
leaders from companies in Mental Healthcare and Ambient Assisted Living (AAL), advanced robotics and software, the Internet of Things
(IoT), App development sectors, Smart Mobility. The project involves many female researchers. The PhDs and 2 Post-Docs positions will be
opened for young researchers.
Criterion 3 - Quality and efficiency of the implementation

Score:  4.50 (Threshold: 3/5.00 , Weight: 20.00%)
Note: The following aspects will be taken into account:
Quality of the workplan and clarity of intermediate targets.

1---------
The objectives are SMART. The work plan and intermediate targets are clear described. The proposal demonstrates a high excellence in
explaining the methodology and documentation of a well structured work plan.List of milestones with description of risk is extremely relevant.

2---------
The objectives are SMART and the work plan is fully coherent with these objectives. It is detailed and clearly identifies who will undertake the
work, the linkages between the work packages and has appropriate deliverables and milestones to allow control and management of the
activities.

3---------
The specific objectives of this proposal are included in the general objectives, which are all well-defined. They are unevenly distributed
between the 6 partners of the consortium, with 2 out of six not leading any work package. The objectives are highly relevant, constitute high-
standard improvements to current state of the art in collective intelligence, and seem to be attainable during the period of project to implement
different prototypes of collective minds for use in healthcare system. There is a clear description of the work packages of the project, the
periods of running of the different tasks are well defined and the timetable for the deliverables is fair and sustainable. The proposal presents a
high excellence in explaining the methodology and a description of a well-structured work plan. The milestones are clearly defined, are
distributed with logic integration between each other and are attainable. Risk assessment and mitigation is well defined and identified.

4---------
The proposal has a good-quality workplan with clear intermediate targets. The proposal plans cyclical R&D and experiments - three case
studies at different level of complexity. The proposal uses 6 WPs that is reasonable to make partners contributing to each WP and not working
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in separation.
The tasks in WPs are described in depth, indicating the partners work. The technologies used are referred to in WPs. The workpackages
provide deliverables annually that supports documenting the results and benchmarking within the proposed project. The experiments are
described with great detail.
Relevant expertise in the consortium.

1---------
The consortium is of high quality. The participating scientists possess excellent track records and demonstrated expertise in their respective
fields. Provided the multidisciplinarity of the proposed project the consortium is extremely fit for the envisaged tasks.

2---------
The partners are highly complementary being acknowledged leaders in their fields with relevant expertise. Their skills and knowledge are well
applied in the proposal and the partner expertise is well balances and without redundancy. The interdisciplinary at the ideas level is reflected
within the consortium which is composed of experts in cognitive science, philosophy, canine behaviour to name a few.

3---------
The project manager has high standard qualifications and experience in performing tasks appropriate for the management of a project of this
size and complexity (PI in several previous EU projects), together with high expertise in artificial intelligence research. The consortium is of
high quality with appropriate interdisciplinarity to take the project far beyond the current state of the art. Scientists possess very good/excellent
track records and demonstrated expertise in their respective fields. The relevant publications selected to the proposal by each partner are
listed mainly in the first quartile of their specific scientific area, and one very high impact factor (IF) paper is referred referred (maximum IF=
33,6 – Science). There are some main references of the project published in low rank journals (3rd and 4th quartiles).

4---------
The proposal has relevant high level expertise in AI; Psychology and cognitive science; neuroscience and ethology with focus on canine
behaviour and cognition. The consortium in the proposal is well balanced, all partners are the top level experts in the domain, based on
references the planned research in AI is a continuation of their earlier research in novel direction. Two IT and innovation related partners are
involved in the proposal who have sufficient capacity in exploiting the products.
Appropriate allocation and justification of resources (person-months, equipment, budget).

1---------
The allocation of person-months to partners and tasks is clearly justified. The necessary equipment for achieving proposed results is present
in every part of the consortium. The overall requested grant is reasonable. However, the budget is not really well balanced (64.23% are
personnel costs).

2---------
Resources are convincingly allocated and commensurate with the work described. The person-months allocation is well balanced and
correspond to the proposed tasks and respect the principle of efficiency. The requested equipment budget is necessary and justified.

3---------
The project has a good allocation of resources needed to reach the objectives and milestones proposed. Justification of expenses is very well
explained, with appropriated description of details. The distribution of person-months allocated per participant is not well balanced between
the participants, as the Guttmann partner has a clear smaller participation. The tasks are logical and coherent, and clearly justified. The
overall amount of the grant requested is reasonable and equilibrated between “Direct personnel costs” (64%) and “other direct and indirect
costs” (36%), and is located between the limits of the indicative proposal budget from the RIA Program (2 – 4 Million Euros).

4---------
The proposal has well reasoned allocation and justification of resources, the proposed project lasts 36 months, and requests for the
reasonable budget 3 077 645. The allocation of PM to WPs is good. WP’s costs have been carefully calculated according to the effort needed
to develop all the tasks. The developing partners are engaged in WPs with reasonable amount of PMs.
Scope of the proposal

Status:  Yes
Comments (in case the proposal is out of scope)

Not provided
Operational Capacity

Status:  Operational Capacity: Yes
If No, please list the concerned partner(s), the reasons for the rejection, and the requested amount.

Not provided
Exceptional funding of third country participants/international organisations

A third country participant/international organisation not listed in General Annex A to the Main Work Programme may
exceptionally receive funding if their participation is essential for carrying out the project (for instance due to outstanding
expertise, access to unique know-how, access to research infrastructure, access to particular geographical environments,
possibility to involve key partners in emerging markets, access to data, etc.). ( For more information, see the Online Manual )

Based on the information provided in the proposal, I consider that the following participant(s)/international organisation(s) that
requested funding should exceptionally be funded:
(Please list the Name and acronym of the applicant, Reasons for exceptional funding and the Requested grant amount.)

Not provided
Based on the information provided in the proposal, I consider that the following participant(s)/international organisation(s) that
requested funding should NOT be funded:
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(Please list the Name and acronym of the applicant, Reasons for exceptional funding and the Requested grant amount.)

Not provided
Use of human embryonic stem cells (hESC)

Does this proposal involve the use of hESC?

No   
If yes, please state whether the use of hESC is, or is not, in your opinion, necessary to achieve the scientific objectives of the
proposal and the reasons why. Alternatively, please also state if it cannot be assessed whether the use of hESC is necessary or
not because of a lack of information.

Not provided
Panel comments on proposal

This evaluation summary report contains the final marks endorsed by the final review panel. The panel based its appraisal on prior individual
reviews conducted by four independent experts. The comments of the individual reviewers, or extracts from them, are included in this report.
While not necessarily subscribing to each and every opinion expressed, the panel found that to a large extent they provide a fair overall
assessment, indicating both essential strengths and weaknesses identified in the proposal.
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