Extension of an Assembly Line Model
with a Distributed Control System

Background

The area of industrial automation involves complex computer systems which traditionally
have a centralized architecture. The controller part in these systems is a programmable
logic controller (PLC), which is usually attached to a network for monitoring and control
and provides interfaces for controlling the actual sensors and actuators involved in
the industrial production process. However, there is currently a trend in the direction
of decentralized industrial automation architectures, where sensors and actuators are
made “‘intelligent”. This is achieved by placing a microcontroller directly at the sensor or
actuator so that the device can be directly attached to a network or bus system.

Description

The chair for Robotics and Embedded Systems has various mock-up models of small
and large industrial production lines that are used for educational purposes in its lab
courses. One of these models is still using the traditional PLC-based architecture as
pointed out above. The task of this project is to replace the current architecture with
a decentralized distributed system. Ideally the system should consist of heterogeneous
microcontrollers, meaning that different microcontroller types and architectures are used.
In addition, programming of the system should be refined and well documented for use
of students in the lab course.

Tasks

e Introduction to the used tools: Keil pVision, AVRStudio, EasylLab

Design and assembly of a microcontroller interface board

Adaptation and test of the production line mock-up model

Implementation of a communication protocol on the microcontrollers
e Implementation of an example program that demonstrates the setup
e Preparation of teaching materials (e.g., a software framework) and documentation

References

e Description of the EasyLab software development tool:
http://www6.in.tum.de/Main/ResearchEasyKit

e Controller Area Network (CAN) Protocol:
http://en.wikipedia.org/wiki/Controller_area_network
e Keil pVision IDE:
http://www.keil.com/uvision/

e AVRStudio IDE:
http://www.atmel.com/dyn/products/tools_card.asp?tool_id=2725
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