
 
 
 
 
 
 
 
 
 

Sensors Provide Feedback to Real World Applications 
 

By 
 

Jared Gordon 
 

Professor: Pushkin Kachroo 
 

Transpotronics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



I. Abstract 
 
     The amount of traffic passing a specified point can be measured using pressure sensors, 
and a microcontroller.  A personal computer or laptop can be employed in simulating a busy 
intersection with the proper statistics appropriately displayed. 
 
II. Background 
 
     Traffic control systems are similar to any type of closed-loop feedback system insomuch 
as they require a desired flow rate, an actual flow rate, and some sensor used to measure the 
actual flow rate.  Bottlenecks and traffic jams occur when these systems are not dynamic 
enough to adapt to the future demand.  This demand may imply traffic conditions at rush 
hour on a Friday afternoon, or it can mean the traffic demand ten years from now, whatever 
the implication is the desired expectation must be met under all conditions.  This is what we 
refer to as a robust control system.  In order for the system to be robust, engineers need to 
have some type of feedback that can be monitored in order to make adjustments to the 
closed-loop control system.  If the system type was open-loop (no sensors) then the flow rate 
could not be controlled and high traffic congestion would be prevalent.  Since this system 
includes feedback, the sensor that has been chosen to control the process is a parallax 
pressure sensor.  A pressure sensor, like the flexiforce type, can also be used to determine the 
amount of cars, trucks, and various automobiles passing through a fixed point per unit time.  
As basic as this approach is, the system can be modified in future experiments to add more 
complexity of additional intersections, pedestrian traffic, and the response of the system to 
emergency vehicles approaching and passing through.  All of these situations can better 
model a more realistic approach to engineering an adaptive traffic control system. 
 
III. Materials Employed 
 

1. Gateway Laptop 
2. USB connector 
3. Arduino Development Board  
4. ATMEGA 168 MCU 
5. Flexiforce Pressure Sensor (Parallax) 
6. 200 kΩ ¼ Watt Carbon Resistor 
7. Breadboard 

 
 

IV. Brief Project Description 
 
     The number of cars passing through the intersection is determined from the flexiforce 
pressure sensor.  The flexiforce pressure sensor has a resistance of 2 MΩ when no pressure is 
applied, and theoretically is capable of producing a resistance below 1 kΩ; however, I was 
only capable of applying a force that reduced the resistance to 200 kΩ max.  A laptop or PC 
will display an image of this car, using the processing function, crossing through the 
intersection.  Another user-created box will be displayed counting the number of cars.  This 
information can be used in the future to design an adaptive traffic control system that 



optimizes the performance of the intersection, so that less monitoring would be involved 
therefore reducing the costs and overhead of constantly redesigning the system. 
 
V. Arduino Code Used to Implement the System 
 
 /* Analog Read to LED 
 * ------------------  
 * 
 * turns on and off a light emitting diode(LED) connected to digital   
 * pin 13. The amount of time the LED will be on and off depends on 
 * the value obtained by analogRead(). In the easiest case we connect 
 * a potentiometer to analog pin 2. 
 * 
 * Created 1 December 2005 
 * copyleft 2005 DojoDave <http://www.0j0.org> 
 * http://arduino.berlios.de 
 * 
 */ 
 
int counter = 0;   // Pedestrian Counter 
int potPin = 2;    // select the input pin for the potentiometer 
int ledPin = 13;   // select the pin for the LED 
int val = 0;       // variable to store the value coming from the sensor 
 
void setup() { 
  Serial.begin(9600);      // open the serial port at 9600 bps: 
  pinMode(ledPin, OUTPUT);  // declare the ledPin as an OUTPUT 
} 
 
void loop() { 
  val = analogRead(potPin);    // read the value from the sensor 
  if (val < 600) { 
    //Serial.print("The number of cars that pass Checkpoint A is: "); 
    Serial.println(counter); 
    counter++;                 // Display Car counter 
  } 
  else if(val >= 600) { 
    //counter = 0; 
    //Serial.println("The number of cars that pass Checkpoint A is: "); 
    Serial.println(0); 
  } 
  digitalWrite(ledPin, HIGH);  // turn the ledPin on 
  delay(val);                  // stop the program for some time 
  digitalWrite(ledPin, LOW);   // turn the ledPin off 
  delay(val);                  // stop the program for some time 
} 



VI. Processing Source Code Used for Simulation 
 
//  Jared Gordon 
//  04/26/2009 
//  Transpotronics 
//  Processing Program 
 
/*  This program is designed to simulate the number of automobiles passing  
    through a fixed point in a busy intersection.  Based on the Parallax 
    Pressure Sensor output connected to the A/D converter on pin #2 of the  
    Arduino board, the number of cars passing into the intersection is directly 
    proportional the applied pressure to the sensor.  The harder that you press 
    on the pressure strip, the more cars pass through the intersection.  An image  
    of a busy New York City traffic intersection along with an image of my Ford  
    Excursion were subsequently saved and used for the processing sketch. 
 
*/ 
import processing.serial.*; 
 
Serial Port;  
void setup() 
{ 
size(720,600); 
background(0,0,0); 
       
 
// Available serial ports: 
println(Serial.list()); 
 
/*  The port I am using to serially communicate with 
    the Arduino board and my laptop is Port #4 
*/ 
Port = new Serial(this, Serial.list()[0], 9600);   
 PImage inter; 
// Images are to be placed in the "data" directory for proper operation 
inter = loadImage("intersection.jpg"); 
image(inter, 0, 0,720,600); 
 
} 
 
 
int delay = 5; 
 
void draw() 
{ 
 PImage inter; 



// Images are to be placed in the "data" directory for proper operation 
inter = loadImage("intersection.jpg"); 
image(inter, 0, 0,720,600); 
  PImage one; 
  one = loadImage("one.JPG");    // JPG Image of the number "1" 
   
  PImage two; 
  two = loadImage("two.jpg");    // JPG Image of the number "2" 
   
  PImage three; 
  three = loadImage("three.jpg");    // JPG Image of the number "3" 
   
  PImage four; 
  four = loadImage("four.jpg");      // JPG Image of the number "4" 
   
  PImage five; 
  five = loadImage("five.jpg");      // JPG Image of the number "5" 
   
  PImage six; 
  six = loadImage("six.jpg");        // JPG Image of the number "6" 
   
  PImage seven; 
  seven = loadImage("seven.jpg");    // JPG Image of the number "7" 
   
  PImage eight; 
  eight = loadImage("eight.jpg");    // JPG Image of the number "8" 
   
  PImage nine; 
  nine = loadImage("nine.jpg");      // JPG Image of the number "9" 
   
  PImage mycar; 
  mycar = loadImage("Excursion.jpg");  // JPG Image of my Automobile 
   
  while (Port.available() > 0) { 
    int inByte = Port.read();         // Read in value from senor via serial port  
    char CarCount = char(inByte);     // Convert read in value to a character 
    println(CarCount); 
     
//  Test to see what character it is and a way for image to "zip" across display 
      if(CarCount == '0'){ 
      } 
      else if(CarCount == '1'){ 
        image(one,100,100,100,100); 
        image(mycar,0,200,80,100);  
        image(mycar,100,200,80,100);  
        image(mycar,200,200,80,100); 



        image(mycar,300,200,80,100); 
        image(mycar,400,200,80,100); 
        image(mycar,500,200,80,100); 
        image(mycar,600,200,80,100); 
        image(mycar,700,200,80,100); 
      delay = 5; 
      } 
      else if(CarCount == '2'){ 
        image(two,100,100,100,100); 
        image(mycar,0,200,80,100);  
        image(mycar,100,200,80,100);  
        image(mycar,200,200,80,100); 
        image(mycar,300,200,80,100); 
        image(mycar,400,200,80,100); 
        image(mycar,500,200,80,100); 
        image(mycar,600,200,80,100); 
        image(mycar,700,200,80,100);     
      } 
      else if(CarCount == '3'){ 
        image(three,100,100,100,100); 
        image(mycar,0,200,80,100);  
        image(mycar,100,200,80,100);  
        image(mycar,200,200,80,100); 
        image(mycar,300,200,80,100); 
        image(mycar,400,200,80,100); 
        image(mycar,500,200,80,100); 
        image(mycar,600,200,80,100); 
        image(mycar,700,200,80,100); 
        delay = 5; 
      } 
      else if(CarCount == '4'){ 
        image(four,100,100,100,100); 
        image(mycar,0,200,80,100);  
        image(mycar,100,200,80,100);  
        image(mycar,200,200,80,100); 
        image(mycar,300,200,80,100); 
        image(mycar,400,200,80,100); 
        image(mycar,500,200,80,100); 
        image(mycar,600,200,80,100); 
        image(mycar,700,200,80,100); 
        delay = 5; 
      } 
      else if(CarCount == '5'){ 
        image(five,100,100,100,100); 
        image(mycar,0,200,80,100);  
        image(mycar,100,200,80,100);  



        image(mycar,200,200,80,100); 
        image(mycar,300,200,80,100); 
        image(mycar,400,200,80,100); 
        image(mycar,500,200,80,100); 
        image(mycar,600,200,80,100); 
        image(mycar,700,200,80,100); 
        delay = 5; 
      } 
      else if(CarCount == '6'){ 
        image(six,100,100,100,100); 
        image(mycar,0,200,80,100);  
        image(mycar,100,200,80,100);  
        image(mycar,200,200,80,100); 
        image(mycar,300,200,80,100); 
        image(mycar,400,200,80,100); 
        image(mycar,500,200,80,100); 
        image(mycar,600,200,80,100); 
        image(mycar,700,200,80,100); 
        delay = 5; 
      } 
      else if(CarCount == '7'){ 
        image(seven,100,100,100,100); 
        image(mycar,0,200,80,100);  
        image(mycar,100,200,80,100);  
        image(mycar,200,200,80,100); 
        image(mycar,300,200,80,100); 
        image(mycar,400,200,80,100); 
        image(mycar,500,200,80,100); 
        image(mycar,600,200,80,100); 
        image(mycar,700,200,80,100); 
        delay = 5; 
      } 
      else if(CarCount == '8'){ 
        image(eight,100,100,100,100); 
        image(mycar,0,200,80,100);  
        image(mycar,100,200,80,100);  
        image(mycar,200,200,80,100); 
        image(mycar,300,200,80,100); 
        image(mycar,400,200,80,100); 
        image(mycar,500,200,80,100); 
        image(mycar,600,200,80,100); 
        image(mycar,700,200,80,100); 
        delay = 5; 
      } 
      else if(CarCount == '9'){ 
        image(nine,100,100,100,100); 



        image(mycar,0,200,80,100);  
        image(mycar,100,200,80,100);  
        image(mycar,200,200,80,100); 
        image(mycar,300,200,80,100); 
        image(mycar,400,200,80,100); 
        image(mycar,500,200,80,100); 
        image(mycar,600,200,80,100); 
        image(mycar,700,200,80,100); 
       delay = 5;  
      } 
  } 
} 
 
 
      
 

 
 
 
 


