
CLOSED LOOP CONTROL

Electronics Tutorial about how a Closed-loop System and Closed-loop Control Systems work and how they can be used
as part of a Process Control System.

If the car is traveling too slowly, the controller instructs the accelerator to feed more fuel to the engine. Inertia
tends to complicate the design of a continuous control loop since a continuous controller typically needs to
make a series of decisions before the results of its earlier efforts are completely evident. The difference, called
the error, determines the throttle position the control. This type of controller is called an open-loop controller
because there is no feedback ; no measurement of the system output the car's speed is used to alter the control
the throttle position. In contemporary vessels, they may be gyroscopically controlled active fins, which have
the capacity to change their angle of attack to counteract roll caused by wind or waves acting on the ship. If
there is any difference between them, the heating element functions to reduce the difference and when the
difference becomes lower than a predetermined level, the heating elements stop functioning. If its future
effects on the process can be accurately predicted with the process model, the controller can take preemptive
actions to counteract the disturbance as it occurs. In this way, the controller dynamically counteracts changes
to the car's speed. While closed-loop control systems may be expensive, they are usually less expensive than
using human controllers. Open-loop control Open-loop controllers do not use feedback per se. In such cases
variables are represented through vectors instead of simple scalar values. A computer mouse is another good
example. Again due to ambient temperature, the room temperature falls and then manually the heater element
is switched on to achieve the desired room temperature again. A proximity sensor determines that a bottle is
present before filling can begin, then a valve opens to fill each bottle until a level sensor determines that the
bottle is full. An output varies from a desired outcome and is not "Set and Forget. For a continuous process, a
feedback loop attempts to maintain a process variable or controlled variable at a desired value known as the
setpoint. Light Switch â€” Lamps glow whenever light switch is on irrespective of light is required or not. If
the controller then overcompensates for its overcompensation, the pressure may end up lower than before, then
higher, then even lower, then even higher, etc. They have dissimilarities some of which are discussed below:
Effect of output â€” An open loop control system acts completely on the basis of input and the output has no
effect on the control action. The advantages closed-loop control offers, however, are significant: A process can
be kept on set point within a given accuracy. In a closed-loop control system, information flows around a
feedback loop from the process to the sensor to the transmitter to the controller to the actuator and back to the
process. For the bounded input signal, the output must be bounded and if the input is zero then output must be
zero then such a control system is said to be a stable system. If speed and accuracy are both required,
open-loop and closed-loop control can be applied simultaneously using a feedforward strategy. Its name
comes from the information path in the system: process inputs e. That means heating element produces heat as
long as the power supply is kept on and final room temperature does not have any control over the input power
supply of the system. In regards to a heating system, for example, a closed loop might maintain a temperature
as a set point, automatically switching on when temperature is below the set point. Familiar examples include
using a thermostat controlling a furnace to maintain the temperature in a room or cruise control to maintain the
speed of a car. No quantitative measurement is possible, as with an inaccessible process. Any control system
should be insensitive to such parameters but sensitive to input signals only.


