
Arduino Lab 04 - K.I.T.T. Car Lights 

Introduction 

 

Figure 1: The completed Lab 

If you ever watched the early 1980's TV show called 'Knight Rider', you saw the car 

called K.I.T.T., the smart car that helped Michael Knight fight crime. You may remember 

the array of flashing red lights in the front grill of the car. This lab reproduces that effect. 

Description 

This Lab will allow the student or hobbyist to construct a flashing LED pattern in a 

display that uses analog values to have an individual LED be off, lit dimly, or lit brightly. 

This project creates a flashing display similar to the display on the front of the K.I.T.T. 

car shown in this photo. 



 

Figure 1: Michael Knight and his car K.I.T.T. 

Click this to see a video that shows the completed, working project: 

 

Parts Required: 

You will need the following to complete this Lab: 

 Six Resistors, 220-270 ohms (See below for how to find the correct size.)  

 

 Six LEDs (five red ones shown here) 

 

If you are an electronics newbie, click here to visit a site with an excellent 

introduction to diodes. 



 Connecting wire and wire stripper... 

 

 ...OR premade wires with male connectors  

 

 1 Arduino Development Board (This lab uses the Duemilanove, but most Arduino 

boards will work.) 

 



 1 USB cable that has connectors matching your Arduino board and your 

computer 

 

What Size Resistors? 

To determine the value of the LED current limiting resistors: 

1. Know the voltage dropped by the LED. (Most small LEDs drop 1.7 volts.) 

2. Know the supply voltage. (The analog output pins on the Arduino produce up to 5 

volts.) 

3. Subtract the LED voltage drop from the supply voltage. (For this example that 

would be 5 volts minus 1.7 volts equals 3.3 volts.) 

4. Determine the milliamps desired for the LED. Most common LEDs are rated at 20 

milliamps, and I design for 15 milliamps to leave a safety margin. 

5. Use Ohm’s Law (Resistance = Voltage divided by Current) and divide the voltage 

by the desired LED current to get the required resistance:  

R = V / I  

    = 3.3 Volts / 0.015 milliamps  

    = 220 ohms 

220 ohms is a common resistor size, so use that. If you get an odd number, round up to 

the next largest common value of resistor.  

Go to http://www.theledlight.com/LED101.html to see a good walk through of how to do 

this.  

Connecting the Components 

First, connect the PWM output pins on the Arduino to your six resistors. 



 

Here is a photo of the leads connected to the PWM pins: 



 

At the top of the photo, you can see the seven connections. From left to right: 

 The first lead on the left is the ground lead that will be hooked up last. 

 The three center leads (above the letters 'Due' in 'Duemilanove') are connected 

to pins 9, 10 and 11 on the board. 

 The right hand three leads are connected to pins 3, 5 and 6. 

Next, connect the resistors. 



 

And finally, connect the cathode side of all the resistors to the ground pin on the board. 



 

It should look something like this when you are done: 



 

In the photo above, note the following: 

1. The top three wires (Green = PWM Pin 3, Yellow = PWM Pin 5, White = PWM 

Pin 6) connect the lower PWM pins to the top three resistors on the breadboard. 

2. The next three wires (White = PWM Pin 9, Blue = PWM Pin 10 and Black = PWM 

Pin 11) connect the higher PWM pins to their respective three resistors. 

3. And the bottom Brown wire connects the cathodes of all the LEDs back to the 

Ground (GND) Pin on the board. 

Hint: If you hook up an LED backwards, it won't be damaged, it just won't work. So, later 

if you have any LED that doesn't light when it should, you can try reversing the LED to 

see if that fixes the problem. 

Programming the Pattern 

If you watched the video at the top of this page, you noticed a distinct pattern with the 

lights. A set of three lights seems to move from left to right, then at the right end, the 



lights move right to left back to the left end, then the pattern repeats. I also decided to 

move a pattern of three lights, with the provision that the center of the three lights is 

brightest and the two on either side are dimmer. So, to picture the pattern, I'll use the 

words 'off', 'dim' and 'bright' in the table below to show the pattern we wish the lights to 

follow: 

TIME LED1 LED2 LED3 LED4 LED5 LED6 

1 dim off off off off off 

2 bright dim off off off off 

3 dim bright dim off off off 

4 off dim bright dim off off 

5 off off dim bright dim off 

6 off off off dim bright dim 

7 off off off off dim bright 

8 off off off off off dim 

9 off off off off dim bright 

10 off off off dim bright dim 

11 off off dim bright dim off 

12 off dim bright dim off off 

13 dim bright dim off off off 

14 bright dim off off off off 

The bright LED makes its entrance at time 2, and from times 3 to 7, makes its way 

across the array. At time 8, the bright LED disappears momentarily, to reappear at time 

9, which starts the motion back in the other direction. From times 9 to 14, the bright LED 

is moving left. At time 14, the next step in the sequence is time 1, so we can repeat 

these steps over and over. 

Now, let's write the code for this program. 

Setup() Module 

In the Arduino version of the C programming language, two modules are used: setup() 

and loop(). The optional setup() module would contain anything you need the program 



to initialize or set up before the program starts. In this case, we wish to store the pattern 

shown above, so our setup() module will look like this: 

// This program makes the flashing light pattern seen  

// in the TV series 'Knight Rider' for the car named K.I.T.T.  

void setup() 

{ 

  int array[14, 6]{  

    {064, 000, 000, 000, 000, 000}, // Row 0  

    {255, 064, 000, 000, 000, 000}, // Row 1  

    {064, 255, 064, 000, 000, 000}, // Row 2, etc.  

    {000, 064, 255, 064, 000, 000},  

    {000, 000, 064, 255, 064, 000},  

    {000, 000, 000, 064, 255, 064}, // 000 = LED Off  

    {000, 000, 000, 000, 064, 255}, // 064 = LED On dimly  

    {000, 000, 000, 000, 000, 064}, // 255 = LED Lit brightly  

    {000, 000, 000, 000, 064, 255},  

    {000, 000, 000, 064, 255, 064},  

    {000, 000, 064, 255, 064, 000},  

    {000, 064, 255, 064, 000, 000},  

    {064, 255, 064, 000, 000, 000},  

    {255, 064, 000, 000, 000, 000}  

  };  

  pinMode( 3, OUTPUT); pinMode( 5, OUTPUT);  

  pinMode( 6, OUTPUT); pinMode( 9, OUTPUT);  

  pinMode(10, OUTPUT); pinMode(11, OUTPUT);  

//Pins 3, 5, 6, 9, 10, 11 are the only Duemilanove and Uno  

// pins that have analog/PWM output  

}  

 int array[14, 6] sets up an integer array to store the value to be sent to 

each LED. (14 = 14 rows, representing each step of the pattern and 6 = 6 

columns, one column for each LED.) The value 000 sends no voltage to the LED, 

so it would be off. 255 sends the maximum voltage (5 volts) to the LED, so it is 

brightly lit. You may have to adjust the value 064 up or down to get what looks to 

you like a dimly lit LED. 



 The rows of numbers, starting with 

{064, 000, 000, 000, 000, 000}, // Row 0  

represent the voltage sent to each of the six LEDs for each step of the sequence. 

So, when this row is active, the left hand LED is lit dimly and the other five are 

off.  

 The pinMode statements (like pinMode( 3, OUTPUT);) set up each of the six 

PWM output pins on the Duemilanove board as output pins. These six pins will 

be connected to the six LEDs. 

Loop Module 

The Loop() module in the Arduino is designed to keep executing over and over until the 

program is terminated. What we wish the loop() to do is to light up the LEDs as shown 

in row 1 above. then change the pattern to that in Row 2, then Row 3 and so on until the 

entire sequence is complete. 

Your code should look like this: 

void loop()  

{  

  for(row = 0; row <= 13; row++) 

{  

  analogWrite( 3, array[row, 0]);  

  analogWrite( 5, array[row, 1]);  

  analogWrite( 6, array[row, 2]);  

  analogWrite( 9, array[row, 3]);  

  analogWrite(10, array[row, 4]);  

  analogWrite(11, array[row, 5]);  

  delay(200); // Adjust this as desired to slow or speed the 

travel of the pattern  

  } 

}  

In programming, the 'For Loop' is used to repeat an action or a number of actions a 

specific number of times. Lets break down this 'For Loop': 



for(row = 0; row <= 13; row++)  

'for' says 'We are going to go round and round.'  

() The parentheses after the 'for' provides the three things the loop needs to know to 

do its job.  

'row = 0' says: 'Set aside a place in memory called 'row' to store the counter we will 

use to count how many times we repeat.' The zero (0) says: '...and start that counter at 

zero.'  

'row <= 13' says: 'Keep going round and round as long as the contents of the memory 

location called 'row' is less than or equal to 13.'  

'row++' uses the increment operator ++ to say: 'Add one to the contents of 'row' each 

time the code in the loop is executed.'  

Finished 

I hope this help you understand a little more about programming the Arduino. If you 

actually build this project, please let me know at the email address below how it worked 

out! 

Afterwards 

After writing this atrticle, two folks on the Arduino Forum showed me two links that 

provide more examples and information on this type of project: 

1. This Arduino Article shows the same project, but uses different algorithms to 

produce the KITT effect. Of particular note is how the Section 'Knight Rider 2' 

uses a 'for loop' to significantly reduce the lines of code. 

2. This PhotoBucket Video shows the LEDs being brightened and dimmed much 

more effectively. This video is the most accurate recreation of the actual KITT car 

lights that I've seen. If you want to improve this project, you might try to figure out 

how to make your lights brighten and dim as seen in this video. If there is enough 

interest, I will take the time to write the code and show it here. 

 


