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Introduction (Explanation of the PID Controller)
A (PID) which is referred to as proportional-integral-derivative is a control machine that employs feedback and it is widely used in various industries within the control systems and various appliances that require to be continuously modulated by the PID. The appliance is commonly used to control various variables like temperature and pressure. In the controller a device that is called control loop feedback is used to control all the variables (Baltieri & Buckley, 2019). The type of control established is effective in driving a system towards the objective direction. It is applicable for the temperature control and in the scientific processes like automation and myriad chemical. A close look up on the machine is usually obtained in the controller in order to produce various desire results. Hence in this paper we will critically analyze on the PID and address the differences that are contained between the three types of the PID and how PID affects robotics.
History of the PID
During the year 1911 there was production of the first PID controller by Elmer Sperry. Later on there was implementation of the pneumatic controller that was described to be completely tunable in the year 1933. Few years later, the engineers decided to remove the steady state error that was observed in the previous invention in the proportional controllers by critical returning of various false errors till the extent where the error is identified to be zero (Baltieri & Buckley, 2019). This returning process contained the error that was referred to as proportional-integral-controller (PID) in 1940 and this gave an indication that the first PID was developed through the action of derivative with the aim of minimizing problems that are associated with overshooting. 
Later in 1942, tuning rules were in order to discover and set appropriate parameters concerning the PID by the engineers. After the successful development of the PID, they were utilized in an extensive manner in 1950 by most of the industries.

Block Diagram Illustration of the PID controller
Usually a closed system is entailed to contain a feedback system. The system of the PID is critically designed to evaluate the feedback of the variable by utilization of the of a point that is indicated to generate signal of an error within the system. Concerning on the same point it is identified to critically alter the output of the system (Tejado et al., 2019). Entirely this process is entailed to continue to an extent where the error will meet the zero mark or else the value of the desire feedback will be identified to be equal to the fixed point. 
The PID controller is described to provide better results due to its ON/OFF type of controller. Concerning the ON/OFF controller, there are two simple conditions that are obtained in order to manage the system. A situation where the process is described to be lower as compared to the fixed point, then automatically turn on.  The controller will later turn off when the value will be identified to be higher than the fixed point (Tejado et al., 2019). This will thus give an indication that the output is not stable in the controller hence the controller will swing in a frequent manner at the point of fixed value. 
Work of the PID controller
The utilization of the simple ON/OFF controller it is implied that only two control states are possible to be achieved by the controller. This two states include either ON or OFF. The controller is utilized in limited control applications where the two states identified are quite enough for the control objective of the controller. Despite of the identified speculations, the controller is limited by the nature of oscillation of the controller and thus it is critically replaced by PID controller 
The PID is effectively identified to maintain the output in a manner that there is existence of zero between the variable process and the output of the desired point by the operations of the closed loop. The PID controller utilizes three control behaviors that are regarded to be very basic. 
1. P- Controller
The proportional P controller is identified to offer an output that is critically proportional to the error that is currently identified. It offers a comparison between the desired point and the actual value (Ribeiro et al., 2017). An error that is eventually resulted is multiplied to the proportional constant in order to acquire the output. If the result of the error value obtained is zero, then the output of the controller is also zero.
2. I- Controller
Concerning the limitations that are offered by the P-controller where there is only the existence of an offset that is between the variable process and the set-point. The I-controller is vital as it renders appropriate action in order to do away with the steady-state error. The controller critically contemplates the error for a period of time to an extent that the error value is recorded as zero (Ribeiro et al., 2017). It will hence contain the value that belongs to the final control device to the extent that the error is recorded as zero. Additionally, there is decrease of the output of the integral control in a situation where there is an occurrence of a negative error. It hence limits the response speed and tends to interfere with the stability of the system. 
When there is utilization of the P-controller, there is a situation where the output of the I- controller is limited to a certain range in order to overcome the conditions of integral wind up where the integral output is described to steadily increase even during the zero error state. 


3. D- Controller
Having that the I-controller has no capability to predict the future behavior of an error, and thus it will normally react only when the set point has been changed. Concerning this scenario, D-controller takes control of this problem by concentrating on the future actions of the error. It is indicated how its outputs are entirely dependent on the rate at which change of an error occurs in relation to time, and on multiplication by the derivative constant. As a result, it will offer a kick start to the output hence increasing the response of the system.
Differences among the three types of PID
The PID controllers are entirely categorized into three types. The controllers are utilized on the basis of the control system hence the user has the ability to utilize the controller in regulation of other methods. 
1. ON/OFF Controller
The method is identified to be the simplest type of the PID controller as it is used in devices to control temperature (Vassilyev et al., 2020). The output of the device is considered to be ON/OFF. The controller only turns the output ON only when the temperature crosses the points that are fixed. 
2. Proportional Controller
They are designed in order to remove the connected cycling in the ON/OFF control. This controller is indicated to reduce power that is supplied towards the heater when the temperature reaches the fixed point. There is one feature that is contained in the controller in order to control the heater to avoid its possibility of exceeding the fixed point, but it is identified to reach the fixed point in order to maintain the steady supply of temperature.
3. Standard Type Controller
The type of PID controller emerges proportionally through integral and derivative control in order to automatically help in compensation of the unit modifications contained in the system. The modifications are usually expressed in time based units. This controller is also described through their rate and reset in a corresponding manner (Vassilyev et al., 2020). According to the three types of PID controllers, standard type controller offers most precise and a control that is steady among the three types of PID controllers. 
How PID Effect on Robotics 
There is a relationship that is established between PID controller and robotics. This is identified on how the PID is described as a control algorithm that’s utilized by applications of motion control. The motion control applications have to make use of the algorithms of the control methods like the P1 method or at times the proportional control (Feng et al., 2018). Due to the dependency of the motion control applications on the algorithms, the PID controllers contain a great effect on robotics. 
The PID controllers are contained in the electrical drive and more specifically on the control section of the electric device. An example of the electric device id the pick-and-place machine that contain three control loops which include velocity, torque and position. Considering this device, the PID plays the major role in the device to facilitate its functionality. Hence the effect of PID is applied on the electrical drive in a manner that Torque loop will be controlled by A drive together with the PID controller taking charge of the speed “velocity’ of the electric drive and managing the position of the drive (Feng et al., 2018). Concerning the case illustrated it is critically evident that the PID effects robotics in the nature that it acts as the control unit of the whole system and it contributes to performance of operations of the robotics. Hence the PID controller is an integrated drive control in electric robotic drives.
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