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Abstract 
The population of the developed countries is facing to a lot of problems related to the aging. This natural process is 
connected with inevitable decline of cognitive and physical abilities. From the cognitive point of view, growing old, 
everyone is more prone to forgetting, which is expressed in various ways. For example one may not realize that he 
conducted some task in inappropriate order. Similarly the stability and spatial orientation traits are often adversely 
affected and related to the high age. The risk is in this case associated with the increased chances of the person to fall. 
In conclusion the effect of decline in both cognitive and physical abilities leads to the person's failing in performing 
everyday task properly and a need for special assistance.  On the other hand everyday activities and tasks, which are 
often motorically learned and one can handle them automatically, can be practiced by suitable exercises, which 
sufficiently reflect the real surroundings. A proper training with use of information technologies such as smart phones 
may attribute to the slowdown in the decline of the cognitive and physical abilities and the need for an assistant. In this 
article, a set of tests and exercises both for the assessment and practicing of mental and physical abilities of elderly 
people is proposed. A few tests for the evaluation of the stability and spatial orientation traits were developed and 
implemented in form of applications for smart phones. These applications are aimed at the mainly qualitative 
description of person's condition are supposed to be used by medical doctors or staff of homes for the elderly. To 
complement the diagnostics a set of training exercises was developed to help elderly to train everyday tasks. The 
applications both for the training of cognitive and physical abilities were created. These applications are intended to be 
used by elderly themselves or under the supervision of an assistant. 
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Developing the tests for detection and exercises for 

training, the specific requirements of the target group 
have to be satisfied. This means that I) the tests and 
exercises have to be very simple and easily 
comprehensible for the user and II) the tests and 
exercises have to be easy to control, preferably by 
touch. [1][2] It should be kept in mind that the tests and 
exercises do not provide accurate evaluation or even 
measurement. The nature of the outcome is only in 
form of remarks and recommendations for the 
maintaining of the safety of common activities. [3] 

The main output of these tests is the assessment of a 
person's actual self-sufficiency. The capability of 
dealing with common everyday situations on one's 
own, but also the capability of dealing with the 
unpredicted breach in the everyday schedule, is 
evaluated. 

 
 

The proposed exercises are divided into two classes. 
I) assessment of mainly sensory abilities needed for 
everyday activities (cleaning, dressing, shopping, 
cooking) and II) the ability to cope with the unexpected 
(and unavoidable) breach in the schedule from outside. 
The exercises are developed to be easily transferable, 
usable and controllable. Creating the exercises intended 
for practice the emphasis is put on the adaptation to the 
specific needs of users while the diagnostic test are 
optimized to the mobility and ease of use. 
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The first group of applications consists of training 

exercises for personal use, which simulate the 
interaction of user with real world. [4][5] The idea of 
these games is to practice everyday activities such as 
cleaning, dressing, cooking and shopping and may be 
classified into few subgroups 

 
 
 



A) Activities which does not depend on the 
order of actions (cleaning), 

B) Activities defined by the starting and final 
action (shopping), 

C) Activities where only a subsequence of 
actions has to be performed in certain order 
and 

D) Activities whose all actions have to be 
conducted in given order. 

These exercises are developed to be clear and easily 
controllable by the use of touch monitors or larger 
tablets, which is the main benefit and lies in the 
possibility of its adaptation to every user. [6] The 
exemplary implementation of the exercises uses a 
symbolic description of rooms of the house and things 
of everyday use, but this abstract description may be 
replaced by actual images of real rooms and things to 
enhance the effect of the training and simplify the 
understanding of performed tasks. [7][8] The impact of 
the exercises is amplified by the interaction and multi-
sensory output. The erroneous sequence of actions for 
example triggers a sound warning the user of his wrong 
action. A screenshot of proposed application may be 
seen in Figure 1. 

 

 
 

Figure 1: A screenshot of a simple application for the 
training of cleaning 

 
The second group of diagnostic exercises consists of 

test for the assessment of neuromotoric abilities. [9] 
The classification of the exercises is following 

A) Evaluation of basic spatial orientation, 
B) Assessment of the ability to maintain a 

balance, 
C) Detection of regularity and serenity of 

walking and 
D) Evaluation of fine motor skills. 

These tests have to be supplemented by an 
appropriate device able to measure movement, more 
accurately the roll and pitch angles and the rotation 
angle of the device to global coordinate system. 
 
 
 

The device has to be sufficiently small to be attached to 
the user by Velcro and the device has to communicate 
by wireless means to transfer the measured data to 
tablet or desktop computer for the processing and 
visualization. The actual position of the measuring 
device depends on the type of exercise. 

 
Evaluation of basic spatial orientation 

In case of the evaluation of spatial orientation the 
device is placed to the thorax or backs of examined 
person. The person is examined in a room without 
apparent landmarks. The application supplies the 
person who controls the test with set of buttons to give 
orders to the examined person. The person is usually 
asked to turn on place on a certain angle and the actual 
angle of the rotation move is measured. The measured 
signal is presented in form of specific spiral graph. The 
person’s rotation is visualized in form of concentric 
circular segments. Every segment represents the 
recording of one order to the person. The segment is 
specifically colored according to the rate of the rotation 
move. This allows quick estimation of the error of the 
person’s rotation in comparison with the desired value 
given as an order. Similarly this coloring may represent 
the resolution or hesitation to move of the person. This 
application may be also utilized in the training of blind 
people which sometimes have to rely on advices given 
by phone. An example of the proposed visualization is 
shown in Figure 2. 

 

 
 

Figure 2: An example of the proposed spiral 
visualization for the presentation of person’s movement 
in a test room. 

 
Assessment of the ability to maintain balance 

In case of the assessment of the ability to maintain a 
balance the position of the device is placed on the 
thorax or backs of examined person. The person is 
asked to stay in an upright position for a long time 
without visible landmarks to rely on. The person may 
be intentionally pushed out of the equilibrium. The 
angle of the divergence from the ideal position is 
measured and a warning is optionally triggered by the 
excess in the angle as a feedback for the examined 



person. This application can be used for the training of 
the maintaining of balance apart from the diagnostic 
use. [10] The results of an experiment for the 
assessment of person’s ability to maintain balance is in 
Figure 3. 

 

 
 

Figure 3: The result of test of the ability to maintaining 
balance 

 
A frequent cause of falls is the lack of ability to 

maintain a balance during walking or the excessive 
inclination. 

 
Detection of regularity and serenity of walking 

For the purposes of the diagnostics of walking, the 
position of the device is the same as in both previous 
cases. The complex signal is processed to measure the 
inclination angles in all directions and the 
characteristics of the step. From the evolution of these 
characteristics in the time the regularity of the walking 
may be assessed. A set of alerts is devised to warn the 
person if the inclination angles exceed certain threshold 
value. 

 
Evaluation of fine motor skills 

Carrying a cup or plate a person often does not 
realize that the cup or plate is tilted and the content 
may be spilled. The tilt of the object may not be the 
main cause but also the dynamics of the lifting and 
putting down. [11] The measuring device may be 
installed into mug or onto a plate and the excessive 
movements may be detected, trigger an alert and 
prevent an accident. Measuring the dynamics of the 
movement and the bump of the mug on the desk may 
be used to train the fine motor skills. 

All exercises and tests are designed to track and 
evaluate the changes in time. The nature of the 
measurement is highly person-specific preventing the 
exact evaluation of the recordings, but the trends over 
long period may be spotted. [12] The illustration to the 
proposed test of fine motor skills is in Figure 4. 

 

 
 

Figure 4: Demonstration of the application for testing 
of fine motor skills 
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The proposed applications are currently in state of 

prototypes tested in a few facilities. The device and 
applications are being verified. The appropriateness 
and manageability is examined while the measured 
data are not sufficient for drawing any conclusion 
about the actual impact on the well-being of users. 
After the fine tuning of the device and applications 
themselves the impact will be evaluated, but now the 
effects may be only estimated. However, the use of 
various training techniques has a long tradition and is 
known to have positive effect on the performance in 
every possible activity (except the activities whose 
outcome is of purely random nature).This leads to a 
conclusion that the training will cause no harm to the 
users and the effects have to be positive on the person's 
condition. 
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The outside world is becoming more and more 

complicated, faster and more dangerous. And this fact 
is perceived especially by elderly people. The older one 
becomes the more vulnerable the older he is. 
Unfortunately the only solution is to cope with this 
unpleasant reality. A set of exercises was developed for 
the purposes of training of everyday activities and 
concurrently a set of test for easy detection and 
evaluation of basic motor skills. These test and exercise 
are developed to be available to everyone everywhere. 
The exercises are not intended to substitute diagnostic 
medical devices, but to supply easy and quick summary 
of actual skills of examined person. 
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