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Activity 4.5F - Open Loop Control
Purpose

There are many devices that function without ever knowing if they are doing the job they are supposed to do.  A dishwasher washes the dishes, but when the cycle ends the dishwasher has no idea whether the dishes are clean. In many instances someone has taken their best guess how long something will take. You will discover the characteristics of how an open loop control system is programmed. 

Equipment

Computer interface


Baseplate

1 rack (approximately 8” long)


Basic building blocks (enough to support rack)

1 motor


Hookup wire w/ connectors

1 gearbox

1 gearbox (no gears)
Procedure

The control of the system is accomplished by providing instructions from the computer program to the controller.  The controller will then move the actuators (a motor, in this case) to the locations as specified by the program. The information provided from the controller to the actuators is both position and velocity (speed) information. This allows the system to move to a particular point or along a prescribed path at a designated velocity. In a perfect world the system would then perform as programmed. There are however various factors that will affect the performance of the system.

Depending on the type of system, the controller may or may not know the absolute position and velocity of each actuator as the system performs its operations. There are two basic types of control, open-loop and closed-loop control. This activity will explore Open-loop control.  Activity 5.4G will explore Closed-loop control.

In Open-loop control the controller does not check whether the actual output (position or velocity) equals the desired output during the operation of the system. In an open-loop system, the controller output signal is determined by the input signal from the computer or another peripheral device. If the system response is calculated incorrectly or the output signal is affected by some other occurrence, the system might deviate from the desired path. The controller must assume that each part of the system is at its correct position and has moved there at the correct velocity. The controller does not receive any feedback from the system, which would allow it to compare actual position to programmed position. This being the case, the controller can’t check and correct itself. Under this type of a system it is possible to deviate from the designated positions and velocities and not be able to correct the problem.

An example of an open-loop system would be a washing machine. At the beginning of the process the dirty clothes and detergent are placed in the machine. The controls are set for the proper cycle, and the machine is started. The machine starts to fill with water and then goes through the programmed sequences of washing, rinsing, and spinning cycles. Finally the machine stops at the end of the programmed cycles. A washing machine is considered to be an open-loop system for two reasons. First, the clothes are never examined by sensors, to see if they are actually clean. Second, the length of time for the wash cycle is not automatically adjusted to compensate for the amount of dirt remaining in the clothes. The cycles and its time span are pre-determined by a fixed sequence of the timer control.

In this lab you will construct, program, and observe the behavior of an open-loop control system.

1. Set up your interface and assemble the Fischertechnik  parts similar to the ones shown here.
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2. Write a program to do the following:

· Move the system to the right for 1.5 seconds.

· Move the motor the left for 3.0 seconds.

· Move the motor to the right for 3.0 seconds.

· Repeat steps b & c to create an endless loop.

· Use masking tape to mark the initial limits of motor travel.

3. Save the file as OLC.

Conclusion

4. Explain what open-loop control means.


5. Observe your system in operation, for at least 2 minutes, and describe how it behaves.

6. What are some possible explanations for the behavior that you observed?  

7. Give 10 other examples of an open-loop control system, and explain why it is an open-loop system. (You can’t use a washing machine)


























