E E 5320 CONTROL SYSTEM DESIGN
Fall 2005

Project for Internet off Campus Distance Students
Due 15th November
Internet based Design and Implementation of Modern and Classical Control techniques on an under actuated System test bed Realization.
Instructor: F. L. Lewis
Abstract: The purpose of this document is to illustrate an Internet based control laboratory test bed for Distance Education Control System Design class at UT Arlington, using commercial off the shelf equipment and available freeware. The goal is to eliminate extensive programming, and focus on primary task of implementing control algorithms. Simple electronic circuit representing transfer functions are used for analysis and design. The use of MS NetMeeting for Internet-based control is described. Control experiments can be easily carried out by remote users, using Matlab-based real time tools and MS NetMeeting.
I. Introduction
Microsoft NetMeeting software which allows sharing of the programs is used as a low-cost and simple solution for setting up a web-based control engineering lab. Microsoft NetMeeting allows users to connect directly to shared programs and run them on the host computer. Thus, the remote user is actually working on the computer where the software he/she uses is installed.

Using NetMeeting, the students are able to do the design on their own PCs and then upload their solution onto the host PC, or to perform the design remotely using the software installed on the host PC. Furthermore, they have the possibility of changing a given controller structure and Simulink model residing on the host PC, thus, to experience a complete design of the control circuit. 
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Fig. 1: Web enabled lab configuration

II. Interface Configuration
NetMeeting works on all versions of Windows. In the older versions of Windows, to configure NetMeeting path is- Start>Programs>Accessories>Internet Tools>NetMeeting. For Windows XP, NetMeeting is not directly provided. To activate NetMeeting, in XP the procedure is-Start>Run, type "conf.exe". The configuration can be done easily and is self explanatory.
After installing NetMeeting on the remote user PC this procedure can be followed to connect to the host lab PC at UTA EE’s control system laboratory.
1. Start NetMeeting. 

2. Click on the "Place Call" icon. Enter "129.107.10.152"

3. Place the call. 

4. A new dialog box will open with the meeting name "EE_UTA_INTERNET_CONTROLS_LAB". 

5. Enter the password provided to you. The desktop of the host computer will open. 

6. Click on control on the Taskbar and click on "request control". 

7. Request will be granted from UTA controls lab by the teaching assistant/instructor.

8. Now you will have control on the host computer and can perform the experiments.
III. Project Description
Under Actuated Systems: Under actuated systems are control systems with a smaller number of controls (actuators) than the configuration variables (degree of freedoms) Examples: Flexible link robots, mobile robots, aircrafts, satellites and underwater vehicles.
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Figure 2: Block diagram representation of an under actuated system
.
 The input U can only affect system 1 output Y1 and the system 2 is driven by the output of the System 1. The requirements  is not limited to control the final output (Y2) but also to control the intermediate output (Y1).
Project aims: Application is to make students acquainted with the modern control designing techniques and to give an insight into the classical control designing techniques simultaneously. •In this project, internet students will explore the different methods of designing controllers. The performance of the controller will be verified by measuring the rise time, settling time, maximum peak overshoot and steady state error.

Project Steps (*steps-remote user interface steps)
Identification: 

1. *Store step response data of the circuit 1 and circuit 2 on the breadboard.

2. Identify H1 and H2 Transfer function from the step plots.

Modern Controller Design and Implementation:
3. For the CASCADED system design a state space controller to satisfy the specifications using MATLAB/SIMULINK.

4. *Implement your controller on real system. Save responses

Software and Hardware tools
· MATLAB/SIMULINK with control system tool box for design and simulation.

· MS net meeting for internet interface.
· SIMULINK Real time windows target and National Instrument’s PCI 1200 Data Acquisition card for System Interface and Hardware in the loop testing (Available at on campus Control system design lab).

Procedure to fix appointments:
Laboratory Schedule

Mon  Wed  5:00 P.M to 7:00 PM (Central).

Install net-meeting and fix an appointment with Teaching Assistants before hand for each * Project step. 
Given that off line design is complete it will take approximately 30 minutes for each *step. Three star steps will take two scheduled appointments. Internet students do not need to be on campus to complete the design. Hardware will be connected using the interface and will be at NH130.
Extra Credit (10% of project grade):

Using NI PCI 1200 and NI 6014 data sheets. 

· Discuss how measurement quantization error in data acquisition card’s can affect steady state error.

· Discuss Analog output resolution. 

· Using the data sheets compare above two points for NI PCI 1200 and 6014 cards.

· Discuss how sampling of analog signals affects the system performance. Compare performance of NI PCI 1200 and 6014, which one is better ? Give reasons.

Contact Email Addresses.
· Prasanna Ballal (Laboratory Teaching Assistant):  pballal@arri.uta.edu.

· Draguna Vrabie (Laboratory Teaching Assistant): dvrabie@arri.uta.edu 
· Jyotirmay Gadewadikar (Laboratory T A): gadewadikar@uta.edu.
· Donya Randolph (Distance Education): drandolph@uta.edu
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