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1. 
OVERALL ASSESSMENT

Executive summary

Comments, Highlight in particular the scientific/technical achievements of the project, its contribution to the State-of-the-Art and its impact.

· In its first year, the project made a number of contributions, both theoretical and empirical. By focusing on the tight inter-relationship between action and perception, these contributions promise to not only further understanding of human perception but also to improve the visuospatial perceptual capabilities of artificial systems.
a. Overall recommendations (e.g. on overall modifications, corrective actions at WP level, or re-tuning the objectives to optimise the impact or keep up with the State-of-the-Art, or for other reasons, like best use of resources, re-focusing…).

· The reviewers appreciate that the significance of this project is primarily in its scientific (blue sky research) contribution where no specific application is specifically targeted. Instead research is mainly curiosity driven and aims to gain a better understanding of active vision, especially by using fragments.

· However, the consortium has deliberately imposed constraints on the system: for example, the system is static (it has no neck), and the environment is considered static. The reviewers understand that these constraints have been introduced to minimise the risk of failure and to take feasibility issues into account. On the other hand, however, these constraints in themselves could be seen as arbitrary in light of the absence of a specific task. In order to overcome this contradiction, the reviewers would like to make two main recommendations and one minor comment: 
i. Identification of an experimental task: The reviewers appreciate the statement made by the consortium that to keep the generality of the research, they would like to avoid over-specifying a task that may force them to make assumptions impinging on their ability to make general claims regarding their findings. However, a task even as general as possible would enable them to demonstrate their claims and the above mentioned constraints (no neck, etc) would then make sense in the context of such a well defined task. Whilst the reviewers would like to encourage them to think of a general task (possibly involving grasping as a “given” capability rather than as an additional research topic -- it is the reviewers’ understanding that such a capability is available to UJI), their recommendation is that a suitable form of demonstration be that:
· the system exhibit fixating on and pointing to some visual stimulus (e.g., a new object in the environment or any object of a particular characteristic, e.g., the green object) AND
· this visuo-motor behaviour be implemented through mechanisms that are grounded in physiologically-plausible mechanisms, in particular, that they capture key processes regarding the bilateral interaction between motor and perceptual processes. For example, such a demonstration could be such that it can be repeated with the monkeys using LEDs set up on a panel. The consortium is invited to consider the best way to illustrate that the demonstrator captures the animal physiological mechanisms for example by considering some suitable form of visual adaptation paradigm (e.g., monovision, foveal/peripheral vision -- see point iii as well, prismatic adaptation, local deformation of the visual field) that will not be built in the system but in response to which it will be shown that the system exhibit the same response as that of the animal, i.e., it should be verifiable and testable across all domains. 

NB1: Ideally, testable predictions will be made, but not necessarily tested within the lifetime of the project. It is important to stress that the contribution of the project cannot simply be evidence of having learned eye-hand co-ordination but instead the focus must be on the concept of fragments. 

NB2: An additional consideration worth considering in defining the task should be the relationship between the two motor systems considered: the visuo-motor platform, and the arm. Whilst manipulating the object being fixated would be a natural way of looking at the problem, an alternative would be to consider the idea of a ‘sticky hand’ so that once the arm reaches an object, any subsequent movement would result in the fixated object smoothly moving in the visual space. Tracking of the object would be equivalent to vergence control over a smooth surface in virtue of the continuity of control. 

NB3: The question of whether using a peripersonal space as part of the demonstration should be evaluated in terms of whether the benefits outweigh the added complexity.

ii. Increased integration between partners: The project features research spanning neurophysiology, psychophysics, computational neuroscience, robotics. For the project’s scientific objectives to be achieved, increased integration between partners is needed to guarantee that findings by each partner tie-in in a convincing manner. For example, there should be closer synchronisation between WPs dealing with disparity filters (WP2 and WP3). The crux of the reviewers’ recommendation, however, is in regard to the integration of UJI with the rest of the project. Because of its central position in terms of putting together the different strands of the projects, and its stated objectives of defining biologically plausible integrated representations, care must be taken that design decisions (e.g., choice of modelling techniques, data analysis) must be matched against what is available to the experimental component of the project in terms of validation. How to best reconcile different disciplinary approaches? For example, the global architecture of WP4 combines multiple sub-areas of the visual cortex when the neurophysiological data relates to a number of neurons in a specific area. It is the reviewers’ opinion that WWU should play a pivotal role in guiding, supporting and enhancing the interaction and transfer of knowledge between the neurophysiological component of UNIBO and the modelling component of UJI. Some PMs could be shifted to provide support for WWU and UJI to work more closely together. In particular, it is felt that having personnel (e.g., postdoc) from WWU visit UJI would be beneficial to preventing UJI from diverging. Such a divergence will be difficult to avoid because of the inherent granularity at which the respective partners work. It is thought that with WWU having expertise at both ends of the spectrum, they will be in the best position to provide sanity checks. 

iii. Finally, on a minor note, it is recommended that the consortium explicitly indicates that they will be using a non-linear optical system (e.g., the simulated log-polar mapping available at UNIGE) as a way to provide a consistent level of complexity between motor platform and optical system. It is our understanding that this log-polar mapping is already in use in the team of the co-ordinator.
b. Assessment:
x
Excellent progress (the project has fully achieved its objectives and technical goals for the period and has even exceeded expectations).

Good progress (the project has achieved most of its objectives and technical goals for the period with relatively minor deviations).

Unsatisfactory progress (the project has failed to achieve key objectives and/or is not at all on schedule).
2. 
OBJECTIVES and WORKPLAN

a.
Have the objectives for the period been achieved? In particular, has the project as a whole been making satisfactory progress in relation to the Description of Work (Annex I to the grant agreement)?

Yes. The reviewers agree with the co-ordinator’s statement that the project is on track. 
b.
Has each work package (WP) been making satisfactory progress in relation to the Description of Work (Annex I of the grant agreement)?

WP1: Has been proceeded as planned. A control strategy for fixation of the eyes and their movement under biologically realistic mechanical constraints (Listings law and extended Listings law) has been developed. In addition a virtual reality platform has been implemented for benchmarking purposes.

WP2: This work package addressed the closed loop control for vergence with the focus on computing disparity information needed for vergence control. This has been successfully achieved. In particular a specialised disparity detector for vergence control has been developed.
WP3: This workpackage concentrates on primary visual processing under the aspect of visual fragments. A Hebbian network for visual processing has been implemented which develops self-organised disparity detectors. Work in progress is a model for selecting visual fragments and a model of the basal ganglia for action selection. Good progress has been made.
WP4: The focus here is sensor/motor integration and is work in progress. This work package concentrated mainly on literature review to draw up a preliminary circuit diagram of all relevant brain areas. The other part of the work package concentrated on the analysis of single cell data from the parietal cortex and its analysis.
WP5 deals with different experiments with humans and monkeys to investigate vergence and reaching behaviour in the 3D workspace. Experiments with the monkeys investigated successfully both reaching and vergence behaviour. Experiments with humans concentrated on saccades. These have been successfully completed.
WP6 represents the project coordination which has been running smoothly.

WP7 deals with dissemination and knowledge transfer. This is an ongoing activity. Also a web page has been set up.

WP8 A literature database with already numerous publication has been set up and is constantly being updated. Regular meetings and a summer school has been scheduled and will facilitate the collaboration between the groups and will make sure that all PhD students will benefit from this project.

c. 
Have planned milestones and deliverables been achieved for the reporting period?

Yes. The deliverables promised were delivered on time and some of the tasks were slightly ahead of schedule (e.g., setting up and training of physiological experiments by UNIBO). In addition, some work (e.g., VR simulation of vergence control by UNIGE) was performed additionally to the expected deliverable, providing added value to the project.
	DELIVERABLES LIST STATUS

	No.
	Title
	Status 
	Remarks

	1.1
	Binocular eye coordination and its role in depth vision
	Approved
	

	3.1a
	Demonstration of learning disparity-tuned feature selective cells
	Approved
	

	4.1
	Merging perception-related and action-related visual information: description of integrated representation
	Approved
	

	8.1
	Literature database
	Approved
	


d.
Are the objectives for the coming period(s) i) still relevant and ii) still achievable within the time and resources available to the project?

Yes on both account. 
3. 
RESOURCES

a.
In your estimation, have resources used, i.e. personnel resources and other major cost items, been (i)  utilised for achieving the progress, (ii)  in a manner consistent with the principle of economy, efficiency and effectiveness. Note that both aspects (i) and (ii) have to be covered in your answer.

The highest costs for equipment are for the monkey experiments and also for the experiments investigating eye movements. (i) This investment has already paid off and has produced first results from both the monkey and the humans which is being analysed and used by the whole consortium. (ii) 
Neurophysiological equipment and also the equipment for eye tracking is expensive. However, this is absolutely needed here because the recorded data provides the necessary “grounding” of this project in biology.
b.
If applicable, please comment on major deviations with respect to the planned resources. 

KUL had an under-spend of 8 PM as a result of difficulty hiring a postdoc. This had no bearing on the project, however, as KUL was able to get help from personnel with another source of funding. KUL is currently catching up and has promised to use the resources in the future.  

4.
IMPLEMENTATION OF THE PROJECT

a.
Has the project management been carried out as required?

The project management has been working smoothly and there are no corrective actions required. One indicator is the project periodic report which is in a good shape and shows that the coordinator has done good job.
b.
Has the collaboration between the beneficiaries been effective? 

Yes generally, but see specific recommendation regarding a more effective collaboration, especially in regard to UJI.
c.
Is there any evidence of underperforming beneficiaries, lack of commitment or change of interest of any beneficiaries?  

All partners have been working hard on their specific tasks and all milestones/objectives have been reached. 
	5.
USE AND DISSEMINATION OF FOREGROUND 


a.
Is there evidence that the project has/will produce significant scientific, technical, commercial, social, or environmental impacts (where applicable)?

Yes. The primary aim of the project is scientific progress so far suggests the consortium will be in a position to achieve their goal. Additional impacts may be realised as well. For example, there may be potential for commercialisation of the non-conventional stereo-vision system developed by UNIGE. 
b.
Is the plan for the use of foreground, including any update, appropriate? Please comment on the plan for the exploitation and use of foreground for the consortium as a whole, or for individual beneficiaries or groups of beneficiaries and its progress to date.

NA. Again, there may be potential for commercialisation of the non-conventional stereo-vision system developed by UNIGE but this does not appear to be a goal of the consortium / partner. 
c.
Have the beneficiaries disseminated project results and information adequately (via publications, conferences…)? 

Yes. There has been dissemination not only through publications but also through a publicly available literature database. A summer school is now being organised. 
d.
Are potential users and other stakeholders (outside the consortium) suitably involved (if applicable)?

NA
e.
Is the consortium interacting in a satisfactory manner with other related Framework Programme projects or other R&D national/international programmes, standardisation bodies (if relevant)?

NA
6.
OTHER ISSUES

a.
Have policy-related and/or regulatory issues been properly handled (if applicable)?


[image: image1]
NA
b.
Have ethical issues been appropriately handled (if applicable)?    


[image: image2]
Yes, UNIBO is following the appropriate procedures regarding animal research.
c.
Have safety issues been properly handled (if applicable)?


[image: image3]
NA
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