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Smart Parking  
 
 
Problem statement: 
By using ultrasonic sensors be able to keep a record of the number of cars parked inside of a 
parking garage.  Consequently, once a car enters a parking garage followed by a parking space, a 
ping ultrasonic sensor will then be able to determine if a car is parked in the space or not.  This 
information would then be relayed to update the network. 
 
Abstract: 
 
Ultrasonic sensors work on a principle of interpreting echoes from radio or sound waves, which 
are used to determine an objects characteristics. Moreover, ultrasonic sensors generate high 
frequency sound waves, which are radiated in a given medium and then evaluated by the echo of 
the signal received back by the sensor. Lastly the sensors are widely used to calculate the time 
interval between the sending and receiving of a signal, which can be used to determine the 
distance to an object. 
 
“Systems typically use a transducer which generates sound waves in the ultrasonic range, above 
20,000 hertz, by turning electrical energy into sound, then upon receiving the echo turn the sound 
waves into electrical energy which can be measured and displayed. 
 
The technology is limited by the shapes of surfaces and the density or consistency of the 
material. For example foam on the surface of a fluid in a tank could distort a reading.”[1] 
 
Proposed solution: 
By placing a Ping Ultrasonic Range Finder detector one can determine if a parking space is 
available or not.  If the sensor is placed on a pole that points downwards toward the center of the 
parking spot, then data can collected of whether the spot is free or not.  In this application a 
proposed solution is to assume that if the ultrasonic sensor reads that there is an object within 3 
feet forward of the sensor, then a car is assumed to be parked in the parking spot.  Alternatively 
if an object is not read within three feet of the parking spot, then the spot is assumed to be free.   
 
Solution: 
Interfacing the ultrasonic sensor with the arduino microcontroller was used to determine whether 
a given parking space was occupied or not.  Therefore, if a given parking space is occupied as a 
car passes by then a red arrow is used to direct the car to a free location.  Thus, once a free space 
is found a green arrow appears and replaces the red arrow in the cars new proposed direction.   
 
 
The Setup: 



The arduino microcontroller was used to serially communicate with the ping ultrasonic sensor.  
Thus, if an object is less than 3 feet away then a low voltage is sent serially to the arduino 
software processing.  The processing software is then used to draw a simulation of a car moving 
through a parking lot which is directed by a red arrow.  Once a free parking spot is found the 
arrow turns green letting the driver know that a free spot was found.  The driver is then able to 
conveniently park at their given destination. 
 
Ping Ultrasonic Range Finder (Sends a High or Low Voltage)  Microcontroller 
 
 
Possible Advancements:  
A possible advancement is to add an interface to the microcontroller so it can display the number 
of cars that have parked in the spot in real time. 
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Source Code 
Arduino 

int pingPin = 7; 
 
void setup() 
{ 
  Serial.begin(9600); 
} 
 
void loop() 
{ 
  long duration, inches, cm; 
 
  // The PING))) is triggered by a HIGH pulse of 2 or more microseconds. 
  // We give a short LOW pulse beforehand to ensure a clean HIGH pulse. 
  pinMode(pingPin, OUTPUT); 
  digitalWrite(pingPin, LOW); 
  delayMicroseconds(2); 
  digitalWrite(pingPin, HIGH); 
  delayMicroseconds(5); 
  digitalWrite(pingPin, LOW); 
 
  // The same pin is used to read the signal from the PING))): a HIGH 



  // pulse whose duration is the time (in microseconds) from the sending 
  // of the ping to the reception of its echo off of an object. 
  pinMode(pingPin, INPUT); 
  duration = pulseIn(pingPin, HIGH); 
 
  // convert the time into a distance 
  inches = microsecondsToInches(duration); 
  cm = microsecondsToCentimeters(duration); 
  if(inches >= 36) { 
    Serial .print(0); 
  } 
  else if(inches <= 36) { 
    Serial.print(1); 
  } 
  else { 
    Serial .print(0); 
  } 
  //Serial.print(inches); 
  //Serial.print("in, "); 
  //Serial.print(cm); 
  //Serial.print("cm"); 
  //Serial.println(); 
   
  delay(100); 
} 
 
long microsecondsToInches(long microseconds) 
{ 
  // According to Parallax's datasheet for the PING))), there are 
  // 73.746 microseconds per inch (i.e. sound travels at 1130 feet per 
  // second).  This gives the distance travelled by the ping, outbound 
  // and return, so we divide by 2 to get the distance of the obstacle. 
  // See: http://www.parallax.com/dl/docs/prod/acc/28015-PING-v1.3.pdf 
  return microseconds / 74 / 2; 
} 
 
long microsecondsToCentimeters(long microseconds) 
{ 
  // The speed of sound is 340 m/s or 29 microseconds per centimeter. 
  // The ping travels out and back, so to find the distance of the 
  // object we take half of the distance travelled. 
  return microseconds / 29 / 2; 
} 

Source Code 
Processing  

 
import processing.serial.*; 
 
Serial myPort;  
void setup() 
{ 
size(720,600); 
background(0,0,0); 
       



 
// List all the available serial ports: 
println(Serial.list()); 
 
/*  I know that the first port in the serial list on my PC 
is always com4 the usb port, so I open Serial.list()[1]. 
Open whatever port is the one you're using. 
*/ 
myPort = new Serial(this, Serial.list()[1], 9600);   
 PImage b; 
// Images must be in the "data" directory to load correctly 
b = loadImage("parking_lot.jpg"); 
image(b, 0, 0,720,600); 
 
} 
float x = 0;  
float y = 0; 
int car2 = 0; 
float x2 = 0; 
float y2  = 200; 
int space = 0; 
int spotFound = 0; 
 
 
int delay = 5; 
void draw() 
{ 
  PImage b; 
// Images must be in the "data" directory to load correctly 
b = loadImage("parking_lot.jpg"); 
image(b, 0, 0,720,600); 
 PImage green_Arrow; 
  // Images must be in the "data" directory to load correctly 
  green_Arrow = loadImage("green_Arrow.bmp"); 
  PImage red_Arrow; 
   red_Arrow = loadImage("red_Arrow.bmp"); 
   PImage mustang; 
  mustang = loadImage("Mustang.jpg");    
   while (myPort.available() > 0) { 
    int inByte = myPort.read(); 
    char SpotAvailable = char(inByte); 
    println(SpotAvailable); 
    fill(255,255,255); 
    rect(10,10,90,150); 
    rect(110,10,90,150); 
    rect(210,10,90,150); 
    rect(310,10,90,150); 
    rect(410,10,90,150); 
    rect(510,10,90,150); 
     
      if(x2 != 15 && x2 != 115 && x2 != 215 && x2 != 315 && x2 != 415 && x2 != 515 && spotFound 
== 0){// && SpotAvailable == 0 && spotFound == 0){ 
         x2 += 5; 
         fill(25,255,25); 
         image(mustang,x2,200,80,100);  //Ask Pushkin how do you set the frame rate or whatever it is 
accordingly so that you dont have a trail of your image. 



         image(red_Arrow,x2+100,200,80,100); 
         //rect(x2,200,80,100); 
         println("x2 " + x2); 
      } 
      //Comes to this if statement if it is passing by a parking spot.  So it checks if the spot is available or not.  
If it is it switches it direction and 
      // sets spotFound to true. 
      else if(SpotAvailable == '1' && spotFound ==0){ 
        println("y2 " + y2);// Prints the Y coordinate of the moving car 
        spotFound = 1; 
        fill(25,255,25); 
        image(green_Arrow,x2+100,200,80,100); 
        rect(x2,y2,80,100); 
         
      } 
      else if(spotFound == 1){ 
        if(delay != 0){ 
          delay -= 1; 
          image(green_Arrow,x2+100,200,80,100); 
          image(mustang,x2,y2,80,100); 
        } 
        else{ 
          if(y2 != 25){ 
            println("y2 " + y2); 
            fill(25,255,25); 
            image(mustang,x2,y2,80,100); 
            image(green_Arrow,x2+100,200,80,100); 
            //rect(x2,y2,80,100); 
            y2-= 5; 
          } 
          else{ 
            fill(25,255,25); 
            image(mustang,x2,y2,80,100); 
            //rect(x2,y2,80,100); 
            car2 = 1; 
            break;   
          } 
        } 
      } 
       else{ 
         println("else x2 " + x2); 
          x2 += 5; 
        } 
   
  
   
      
    } 
} 


