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VIRTUAL TOOLS AND COLLABORATIVE WORKING ENVIRONMENT IN EMBEDDED SYSTEM DESIGN

ABSTRACT
This paper has explored the existing approaches to the design of embedded systems. It is demonstrated that when creating a control system of moving objects based on microcontrollers, it is reasonable to use a hybrid approach based on the designed circuit boards and prepared specialized platforms. It allows satisfying the requirements of minimizing size, power consumption and at the same time reducing the time and labour content of the system design. The results of the development of architecture, hardware and software of the embedded system for efficient remote control of the moving platforms are presented. It also describes the collaborative working environment in which the project is created.

INTRODUCTION
The world market of embedded systems (ES) is growing. Each year embedded systems are becoming more complex and require a higher level of reliability and durability. Therefore, the problem of modern methods and models for the hardware and software systems development research is relevant. According to the area of application the embedded systems market is segmented as follows: an automotive segment, telecommunications, medicine, industry, household appliances, military and aerospace machinery etc. 
One of the most difficult and time-consuming embedded system categories is the control system of different moving objects (air, water, land). Interesting for both children and adults is the class of gaming objects, namely: unmanned aircraft, helicopters, a quad copter, remote-controlled cars and boats. Carrying out the control systems of moving objects, it is necessary to take into consideration the large number of size, performance, and power consumption and fault tolerance restrictions. Also it is necessary to consider that the time spent on project development greatly affects the goods acceptance of a market and its importance. Therefore, the efficiency of the control of moving objects substantially depends on the validity of the decisions on which these systems are based.
 The purpose of this project – to develop an automated control system of moving objects (remote-controlled cars), which can serve as a base for creating an educational and entertaining game center, the first of its kind in Ukraine. It can be executed in different scales which will allow employing available in size spaces. Unlike existing similar remote controlled cars [2], this attraction is equipped with First Person View (FPV) system to transfer images from the camera mounted on a car in real time over the wireless channel directly to the player’s video glasses. It will create the presence effect inside the controlled vehicle for a player. Another feature of this project is that the whole attraction is controlled by an operator and the Main Control Unit (MCU), which increases the system reliability and safety. 
To achieve the purpose the following tasks have been solved:
- to research implementation peculiarities of hardware and software of the embedded systems;
- to research stages and approaches to developing of the embedded systems based on microcontrollers;
- to analyze tools for creating project documentation and management requirements;
- to analyze modern tools for automated design software and hardware for embedded systems based on microcontrollers;
- to design the embedded system architecture;
- to develop hardware and software of an embedded system;
- to test the virtual system model; 
- to develop program documentation.
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