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DEVELOPMENT AND IMPLEMENTATION OF A REAL TIME SYSTEM FOR DISTRIBUTED CONTROL OF LABORATORY ROBOT

ABSTRACT
This paper focuses on the development of distributed architecture control of an industrial robot. The hardware implementation of a closed loop controller via networked microcontrollers is presented. The developed design is a real time multi-tasking control law system. The control architecture is distributed in five microcontrollers with master slave scheme. The master unit is dedicated for the network management and the communication with the user-interface. Each slave board focuses on the position control of the corresponding joint. An implementing embedded control for brushless motor is established. I2C protocol is implemented for the network management. A user- interface for monitoring and control is developed. The control is done through an USB communication assured with compatible drivers on the three most popular platforms (windows, Linux and Mac OS).

INTRODUCTION
There has been a great research in real-time control implementation of robotic platforms. Implementing control law in the area of robotics is treated in various ways and with different tools. The Programmable logic control (PLC) is proposed by Yang et al. [9]. A significant work has been focused on an implementation using the DSP as an intelligent embedded controller by .Tung et al. The microcontroller has been invested as a tool of applying the control laws on industrial systems and robots by Han et al. 
Although based DSP cards control units are so effective in the complex applications resolutions such as those for image processing and massive calculation, these processors are still considered as expensive tools. Despite systems based on embedded microcontrollers are not able to manage complex tasks and executed the complicated algorithms, these kinds of control systems were considered as inexpensive solutions. Development, in the broadest sense: from design to implementation, of robot manipulators are presented in many references in the literature to name a few. Using a CORTEX M3 microcontroller in architecture of distributed multi-sensors robot is proposed. Microcontrollers ARM7 and AVR were invested in the proposed control architecture for a humanoid robot. An ARM Cortex M3 is used as processor to implement a PID controller for inverted pendulum balancing.
 An interesting work that implements a low cost teleoperated system using a medium capacity processor to control a humanoid robot is presented in. Arduino Uno microcontroller board, RS232 Shifter SMD and mobile device were used to control an industrial Kuka robot. The implementation of a neural network controller for a mobile robot using a single chip 89C52 microcontroller is proposed in. This article examines the issue of having a low-cost system that can perform simultaneously several distributed embedded controllers. Indeed usually solutions that offer complicated algorithmic processing and meet the high-level requirements use very developed processors. 
However these control units kinds are quite expensive. Even if using a high level processor to the control management the system can perform so apparently simultaneously. But in reality this apparent simultaneity is the result of rapid execution processes in memory and there are always the so-called context switches. The developed approach uses an embedded microcontroller’s network to manage the mechanical system in distributed way. Therefore the presented control strategy not only offers a kind of cooperative multitasking architecture but also its scheme does not share resources such as CPU or memory. 
The developed system is decentralized as each joint position is controlled by a closed loop embedded controller. Implementing embedded control of brush less motor is established using inexpensive hardware technology. A real time user interface design for industrial robot is developed. The user interface presents some augmented reality in witch a 3-D virtual manipulator is integrated to describe in real time the position movement of the real robot.
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HARDWARE USED
1. Controller
2. POISTION SENSOR
3. BLDC MOTOR
4. 16 x 2 LCD
5. POWER SUPPLY

Further Details Contact: A Vinay 9030333433, 08772261612
	Email: takeoffstudentprojects@gmail.com | www.takeoffprojects.com

image1.png
takeoff

i Techmatoores (7 140




