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Introduction

Nowadays, memory loss is an urgent socia prob-
lem. Now there are only two recognized methods of
memory retrieval: a method of Sigmund Freud and
hypnosis. Each of them is very complex and requires
specia training of specialists and patients.

"Total Recall" is the software solution that was
designed to help people, who had lost their memory.

This solution is based on the method of associa-
tions. Sometimes, people suffering from amnesia, can
get a chance to remember some moments of their
lives being in familiar surroundings. People get 90%
of the information through their eyes. That’s why the
represented solution is based on the work of the pa-
tient’s eyes.

Application session

During the session, a patient is viewing a collec-
tion of images that is based on the principle “from
general to specific”.

There is a probability that during the session, the
patient will see the familiar images and his memory
will recover. |dedly, after viewing the collection, the
patient will remember a few key points. This will
provide invaluable materia for psychologists that will
significantly reduce the time of rehabilitation of the
patient.

Patients should register in the system to start work
with the application. Registration is a simple process
and does not require a large amount of data about a
patient. After logging into account, a patient chooses
the category of images. Next, the program synchro-
nizes the local database of images in the Windows
Azure cloud and downloads the missing images on a
computer. Further, the screen displays multiple imag-
es (2 or 4). Webcam tracks which of the images the
patient looks at in the first place (Fig. 1).

The results are written in a specia profile. There-
after, depending on the previous images selection, the
next set of images connected with the common as-
pects of the previous set will be displayed.

Thus, the overall picture of the object, which the
patient is trying to remember, is formed. All selected
pictures are included in E-profile. The Profile in-
cludes not only images but also short descriptions and
aset of keywords for each picture.

When a session is complete, the created E-profile
is sent to a psychologist for analyzing (using the cloud
Windows Azure — Pic. 2). A Psychologist views the
profile and draws conclusions by a particular case.

Pic.1. Tracking of patient’s gaze direction with
webcams

Windows
Azure

Pic. 2. Adding images to aform and sending profiles
to the Windows Azure cloud

Using technology

The program is a WPF application for Windows
platform, implemented by framework NET 4.5 and a
library EmguCV 2.4. The basic part of the program is
devoted to tracking the direction of the user’s gaze.
Specia libraries help to simplify the task and opti-
mize the structural integrity of the application.

To work with the video of a webcam the EmguCV
library based on OpenCV library is used. EmguCV is
a cross platform .Net wrapper to the OpenCV image
processing library that gives access to OpenCV func-
tions to be caled from .NET compatible languages
such as C#, VB, VC++, Iron Python etc.

First, face recognition is performed by using the
DetectM ultiScale function. This function recognizes
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a face in the image and returns the coordinates of the
corresponding rectangle.

Next, the eye area is highlighted in the resulting
rectangle with a special face metric (Fig. 3).
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Pic. 3. Proportions of the face to highlight the eyes
area

To highlight the pupil searching for the dark sec-
tion of an image starting from the center of the selec-
tion of each eye separately is used. The recognition
quality strongly depends on the lighting, so for a more
accurate determination, sharpening filter is applied for
resulting image with the standard function library
EmguCV Cvlinvoke.cvFilter2D. In addition, the user
can set sensitivity to improve recognition accuracy.

Conclusion

Thinking is the process based on associations. To
recall a particular fragment the human brains simulate
a rather long chain of associations. People, who have
lost their memories, have the broken chain, to restore
it sometimes only a few units are enough.

This project isaimed at being used in departments
of psychiatry and neuropsychology of different hospi-
tals and clinics. The program will be used by psy-
chologists and psychiatrists to test patients. Joint ef-
forts should lead to a qualitative result.
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Nowadays there is a large-scale introduction of in-
formation technologies in the field of medicine. This
process is connected with significant changes in med-
ical theory and practice. These changes are associated
with making adjustments for medical worker training.
The main purpose of any medical information system
(MIS) is a complex problem solving of information
collection and analysis, as well as and control prob-
lems of therapeutic-and-preventive and financia ac-
tivities of ingtitutions [1].

There is a functional classification of information
systems (1S); which include five functiona 1S classes:
Medical and technological IS.

Directory system.
Statistical IS.
Search IS.
Educationa 1S.
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Educational 1Ss are designed for information sup-
port of training processes in medical institutions. Ac-
cording to pedagogica principles of assessing
knowledge level these systems are divided into the
following types:

1.  Educational ISs based on the principle “ques-
tion-answer” controlling students’ knowledge due to
the answers to the systems’ questions, selected from
possible options.

2. Educationa ISs providing knowledge as e-
learning courses and study guides. They control ac-
quisition of knowledge on the principle “question-
answer”.

3. Educational 1Ss based on knowledge bases
and containing information about problem-solving
methods, including expert and inference systems [1].

The article is focused on the problem of creating
software for instructive MIS. Software includes math-
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