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Good day the participants of the conference. I would like to present our research. The title of my presentation is An AI-based approach for decision-making in Hybrid E-rehabilitation. This research is done by the team of Glushkov Institute of Cybernetics of the National academy of sciences of Ukraine.
Our team includes: Oleksandr Palagin, Vitalii Velychko, Kyrylo Malakhov
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This research takes place as a part of the project of the National research foundation of Ukraine. The project title is - "Transdisciplinary intelligent information and analytical system for the rehabilitation processes support in a pandemic (TISP)".
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The current epidemiological situation in the world caused by COVID-19 disease requires the intensive use of modern information and communication technologies for remote interaction, in particular, in the field of rehabilitation medicine and physical therapy.
The new term in rehabilitation medicine and physical therapy has raised - hybrid e-rehabilitation.
This new term includes the following essential parts:
· Telecommunication technologies (that means the delivery of rehabilitation services over telecommunication networks and the internet. Also, this allows patients to interact with providers remotely and can be used both to assess patients and to deliver therapy);
· Rich Internet Applications (first of all this is the hospital information systems. HIS - is a comprehensive, integrated information system designed to manage all the aspects of a hospital's operation, such as medical, administrative, financial, and legal issues and the corresponding processing of services. Another feature of such systems is the provision of communication between the patient and the doctors from the multidisciplinary rehabilitation team);
· Telemetry (this is a set of technologies that allow remote measurement, collection and transmission of information about performance indicators (physiological parameters) of the patient's body);
· Wearable devices (Wearables may be for general use, in which case they are just a particularly small example of mobile computing. Alternatively they may be for the special purposes such as fitness trackers or medical devices. They may incorporate special sensors such as accelerometers, heart rate monitors, or on the more advanced side, electrocardiogram (ECG) and blood oxygen saturation (SpO2) monitors);
· Biofeedback (Biofeedback is the process of gaining greater awareness of many physiological functions of one's own body. Biofeedback may be used to improve health, performance, and the physiological changes that often occur in conjunction with changes to thoughts, emotions, and behavior. Recently, technologies have provided assistance with intentional biofeedback.);
· Virtual assistants is a software agent that can perform tasks or services for individual based on commands or questions;
· Artificial Intelligence methods and applications for extracting knowledge from data and solving analytical tasks.
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For Knowledge Discovery and solving the main analytical tasks, such as classification, diagnostics or prediction we use the method called Growing Pyramidal Network (GPN). In GPN inductive training is performed on the basis of precedents sets. The result of training is a regularity in the form of a logical function. GPN belongs to the class of statistical methods. Intelligence information search based on predictive models of distributional semantics
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The GPN method and GPN based software has some Unique features. They are:
· Search for all possible combinations of values of objects attributes for allocating the most important combinations of attributes’ values for building the model of classes of objects;
· Guaranteed finding the most significant combinations of attributes values using the principle of minimal length of the hypothesis description (logical expression);
· Always 100% correct classification of all objects from training set;
· Works with data of any complexity and possibility to discover a regularity however complex it be;
· Automatic clustering of objects set;
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· Using the logical negation operation [not] to reduce the length of the hypothesis description; 
· In a pyramidal network, the complexity of decision functions is automatically adjusted to the data from the training set, depending on the compactness of the training set;
· There is no need for a test set to verify the quality of the found logical regularities.  In the process of using regularities, the amount of information contained in the logical regularities is counted. If it has changed, then a decision to retrain the system is made;
· High speed recognition of new objects (constant, not depending on the volume of stored information);
· If no exact solution found - all possible solutions (Including the decision "I do not know“) presented and ranked according to the confidence level for each;
· Availability of explanation mode in which explained grounds of the decision for each of the recognizable objects.
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One of the central parts of the TISP project services is the vHealth service.
vHealth service - is the distributed information system that allows storing, usage, and sharing collections of electronic documents (such as video, audio, text data, etc.) of arbitrary domain areas for distance learning of patients and their relatives, a rehabilitation set of exercises and activities.
The main features are:
Friendly User Interface;
Store, use, share e-documents;
Complete control over your data;
Real-time intelligence information search based on predictive models of distributional semantics (lexical, symbolic, and attribute search);
Support for multiple publishing workflows;
Multiple media types support;
Multiple media classification options: categories, tags and custom;
Multiple media sharing options: social media share, videos embed code generation;
Playlists for audio and video content: create playlists, add and reorder content;
Advanced users management (user profiles);
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In distributional semantics, entities (terms and compositional terms in our case) are usually represented as vectors in a multi-dimensional space of their contexts. Semantic similarity between two entities (terms and compositional terms in our case) is then calculated as cosine similarity between their corresponding vectors; it takes values between -1 and 1 (usually only values above 0 are used in practical tasks). 0 value roughly means the words lack similar contexts, and thus their meanings are unrelated to each other. 1 value means that the words' contexts are absolutely identical, and thus their meaning is very similar.
We use the predictive models of distributional semantics as base of the real-time intelligence information search in our vHealth service.
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This research would not have been possible without the financial support of the National research foundation of Ukraine
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