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Development of An Experimental Equipment for Lecture of Feedback Control System
Hirofumi Ohtsuka *, Kiyoteru Hayama ™"

For a purpose of getting a well-understand for the effects of feedback control, there exist several types of the experimental

equipment. One of them is a “ball and beam” system, by which the stabilizing control method for single input single output

system can be learned, because it can directly show the effect of control as the balance of beam and location of the ball to target

position. In this report, the development of simple experimental equipment of “ball and beam” using an Arduino compatible

micro-computer is described. The advantage of the developed experimental equipment are (1) small size, (2) low cost, and (3)

ease for construction.
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Axle of Servo Motor
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(Fig.1 Simple Model of ” Ball and Beam”)
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(Fig.2 “Ball and Beam” Experimental Equipment)
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(Fig.3 Output signal of GP2Y0A21)
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#include <Servo.h>

constint analogInPin = AQ; // Analog input pin that the potentiometer is attached to
int servoCenter = 100; // variable to store the servo position

intsensorValue=0;  // value read from the pot

int posCenter=300;

float p=0, pp=0, i=0, d=0, pid=0;

Servo myservo; // create servo object to control a servo
// a maximum of eight servo objects can be created

void setup()

{
myservo.attach(9); //attaches the servo on pin 9 to the servo object
myservo.write(servoCenter); // tell servoto go to position in variable 'pos’
delay(5000);
Serial.begin(9600);

i

void loop()
{

sensorValue =analogRead(analoglinPin);
Serial.printin{sensorValue);

PP=p;
p=-(sensorValue-posCenter);
i+=p;

d=p-pp;
pid=p*0.03+i*0.001+d*0.08;
myservo.write(servoCenter+pid); // tell servoto go to position in variable 'pos’

delay(200); // waits 15ms for the servo to reach the position

UZ N1 PIDHEMY TRy F
(List 1 Sample sketch of PID control)
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