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Abstract – Questions of ergonomic support in automated systems are considered. The problem of reducing human operator errors is considered. Human-machine interaction is described using functional networks. The method of Professor A. Gubinsky is used. Information technology for assessing the reliability of human-machine interaction was developed. Possible application of the results is described. 
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Introduction  

From 50 to 80% of the accidents in production systems of different types, more than 64% of accidents in the sea fleet and 80% in aviation caused by errors of the human operator [1,2]. 
In many cases, operators work under stress [3-5]. 
The aim of Research in the field of designing human-machine systems (HMS) is to reduce erroneous reaction of the human operator, to ensure acceptable conditions of work and to adapt the machine to the man-operator [6-8].
The effectiveness of ergonomic research essentially depends on the ability to formalize the interaction between man and machine and to receive prompt assessment of options for activities to solve the optimization problem[8-10]. 
II.Results
Statement of the problem. To develop an interactive system for simulating human-computer interaction in HMS.
 As a basic methodology was selected the functional-structural theory of HMS [10]. 
We obtained new mathematical models to ensure rapid computer simulation [11-13]:
• system analysis for HMS (component and morphological);
• language for discrete human-computer interaction’s description;
• automatic assessment of the reliability of the functional network;
• select optimal variant of human-computer interaction in different formulations for different tasks of ergonomics:
· to determine the degree of automation,
· calculation of the number of operators,
·  the choice of activity structures and methods of operations,
· the distribution of functions between operators,
· defining activities ergonomic quality assurance system  others.

We have implemented a computer technology, that allows to simulate interactively the HMS:
• to describe;
• to evaluate;
• to optimize
interaction of operators with software and hardware tools in HMS.
Evaluation of the functional network is based on the technology of functional structures typing and function network folding. The structure of the software is shown in Fig. 1. ( FN-functional activity network, TFS-type functional structure of activities, TFU is a typical functional activity unit)
Description FN
Reduction protocol, standard technology, conversion results FN.
Description FN
Database
Template of input form for description of FN
Form for completing the catalog on the quality of operations (MS Excel)
Form for filling out TFU and TFS directories


 - line input of FN elements (TFU);
- select from TFU directory;
- selection from the library of technology;
- selection of an existing FN;
- manipulation of FN elements;
- viewing and navigation through the network elements.

Entering the FN
 description



- step-by-step detection of TFU for reducing;
- formation of the reduction protocol;
-  graphical representation of reduction steps;
-  Addition of the directory of typical activity algorithms;
-  recalculation of FN with new data.

Step-by-step reducing FN


- Accumulation of the result when modeling one of the operations of the algorithm; 
- Accumulation of performance indicators for typical functioning algorithms.

Modeling and analysis  FN
Form for selecting the simulated operation and results
Mathematical Models Library of TFS
Library of reducing rules



- automatic detection of TFS for reducing;
- formation of a reduction protocol;
- graphic representation of reduction steps.


Automatic reducing
FN description rules
User
User interface


   - the TFU  directory;
   - the TFS directory;
   - catalog on the quality of operations.
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Fig.1. The structure of the software
Approbation. The results are used in the design and operation of processes in different systems [10-13]:
• Flexible manufacturing systems;
• Safety management systems;
• Incident Management Systems;
• Telecommunication systems;
• Call-Centers and Contact-centers;
• E-learning systems,
and in the learning processes :
courses
· “Modeling of processes and systems”  
· “Ergonomics ”
 in the Sumy National Agrarian University and Sumy State University.
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