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I. Title

Man-machine interaction for older adults with dementia. 

II. Scientific context


Medical innovation has greatly contributed to the increase in life expectancy. However, it makes sense only if extra years of life gained through increased longevity are spent in good health condition. In order to achieve that, it is important to impose preventive measures. There already exist evaluation scales and instruments for measuring the performances of an individual. These criteria are based on various physical, cognitive and behavioral data (weight, muscular force, motor activity, intellectual and emotional activity). Most of those instruments are known as « pencil-paper », but in fact, more and more versions are developed using communication and information technologies (nTIC).


In parallel with what have been brought up previously, it is necessary to emphasize the important development of informatics projects aimed at health treatment. The AZ@Game project is part of research projects from the "Investments for the Future" Call e-Health Project No. 1 "Health and Autonomy in the living place due to digitization." The main objectives are to improve the quality of life of patient suffering from Alzheimer's disease and related diseases and to maintain the close social relationships with their professional and family caregivers. 


Az@game project offers the serious games with patient-oriented scenarios so as to :

· measure evolution of their disease,

· privilege their physical activities,

· stimulate their cognitive abilities,

· maintain their social relationship. 


It is therefore a question of creating a playful environment that allows the patient to preserve a maximum of autonomy in EHPAD or at home.


Thus this project, within the framework of the activities developed in Az@game, focuses on comparing the collected data on cognitive, behavioral and muscal factors of the participants. In fact, there has not been either a systematic validation or correspondence between the observations of the performances carried out within the framework of a game and those from standard tests of evaluation. 


To reach these objectives, the proposed environment in the project requests many interactions between the game and the patient. It needs an interactive system which allows of a bidirectional communication. This system should deal various obstacles :

· The studied patient in the project are both independent and older peoples living in their own home. The question arises on their motivation to participate voluntarily in the game.  How will can we stimulate them?

· Seniors often have difficulties of the adoption of the new technologies and their uses. How will the system interact with the patient? It problem can influence indirectly on previous obstacle.

· The tracking information through games are they as accurate as those identified by clinical evaluations? 


The STARS INRIA team is one of the partner’s teams on the project. This team suggests new methods in the vision and cognitive systems field for the recognition of physical objects, training activities, systems’ conception and their evaluation. She made a study of a recognition system of movement in order to evaluate the behavioural disorders of the patient suffering from Alzheimer’s.

III. General objective.


This thesis is carried out within the framework of the Az@game project. It addresses particularly to the patient-connected problems. The main objective is to design a system interacting with elderly suffering from Alzheimer's disease or from the related pathologies. This system focuses on two essential points: the first is the interactivity between the game and the patients, and the second is the correspondence between the performance evaluations archieved from the Az@game system and those from the “pencil-paper” tests. 


The main challenge of interactivity is how to stimulate patients to take part in the game. The system needs a decision-making mechanism which can ensure interaction at an appropriate time. These decisions can be made based on selected scenarios to make the game more attractive. In order to learn how these scenarios can maximize the interaction between the patients and the game, it is necessary to study the various characteristics of the system : 

· Perception's precision: the system is equipped with the movement sensors/kinect that can recognize physical activities. This is an important system component that can analyze the daily activities of the patient. These analyses together with reasonale strategies are used to define the "right time" to attract the patients’ attention and motivate them to play. For example, by following the movements of the patient in the room when they are sitting on the couch for a long time, the system can put forward a suggestion that they should play the game. The sensors are also used to record and analyze the movements of the patients during his participation in the game. Other types of sensors, such as microphones, can be tested to extend the functionality of the system and enhance the quality of scenarios. 

· Attractive-Visualization: Interface of the system must be varied and realistic, connected in the center of interest of the patient. It can be presented via a 2D or 3D screen. For example: we can use icons which can be one of members of the family, or a favorite character of the patient, hanging the communication enter the system with the participant. We can join photos of souvenir or a usual space where the subject frequents often in everyday life on the bottom of the screen.

· Ease of interaction : most of the patients are elderly and thus have difficulties adapting to new technologies. Moreover, one of the ultimate goals of the project is to make patients disregard the system’s presence in their daily life. Therefore, the system must be intuitive, transparent, automatic and user friendly. With these constraints, the system must interact with the patient via interface in voice or gestures, and vice versa. We can integrate the interface into the platform Az@game and take the monitor used for gaming. 

  
Inspired by works realized on the sensored-monitoring of elderly [8], the system will allow to measure the physical activities made by the patient during its interactivity with the game to scale their state of fragility. In a more specific way, it is necessary:

· For each property (behavioral, cognitive, motor coach), to identify the evaluation known as standards (MMSE of Folstein for example)

· To define the characteristics to measure. Seniors's aging has some symptoms that appears in Alzheimer's disease, for example: memory loss. It is not obvious to determine if this decline is caused by disease or by aging. Also, determining the evolutionary stage of the disease based on these characteristics may be sometimes less effective. Therefore, it is interesting to measure the indicators that appear specifically on our patient, who is both older and suffering from Alzheimer's disease, to differentiate them from other types of patient. New tests can be incorporated during the thesis. We will consider new patient characteristics, which require work in collaboration with the medical team. 

· To develop a Serious Game containing an attractive game scenario, which offers a set of activities in order to measure the behavioural characteristics of the patient. We use tools (platform and calculation method) to do these measures automatically and objectively. We will show the robustness of the tests by validating our algorithms with varied subjects.

IV. Prerequisites

Programming, Artificial intelligence, machine learning, recognition of activities, IHM, Vision by computer.

V. Calendar 

1st year:

· Study the problematic and the state of art 

· To familiarize itself with the clinic evaluations 

· Offer a first system satisfying the objectives.

2nd year:

· Evaluate the system with the video data, provided by the CoBtek team and the university hospital of Nice, representative of the different populations selected to evaluate the algorithms proposed. 

· Improve the system to offer solutions to the limitations of the patient suffering of insanity

· Add and test other types of sensors.

3rd year:

· Optimize the system suggested

· Write the report of thesis and the scientific articles.
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