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ROBOCUP RESCUE ς LINE FOLLOWING 
How does a robot follow a line? 

In order for a robot to follow a line it needs to have a sensor that will detect the line. The best sensor to use for 

this is a Light Sensor. Light Sensors do not detect colour, they detect the amount of reflected light. 

The NXT Light Sensor has an infrared light source that can be turned on or off depending on how you want the 

robot to detect the surrounding light. 

 

 

To follow a line, robots need at least one Light Sensor. With only one Light sensor Robots can only follow the 

edge of one side of the line. 

A better solution is to use two (2) or more light sensors, which allows the robot to keep the line between the 

two light sensors (when using two) and also has the advantage of being able to detect the green intersection 

square and know which way to turn. 

Using three (3) light sensors is an advanced method of line following and allows the robot to track the line with 

the centre Light Sensor and use the out two to determine the direction to turn. Using some clever maths, the 

robot can be programmed to turn fast or slow depending on how the three Light Sensors view the line. Three 

Light Sensors also make turning at the green intersections a little easier.  
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ROBOCUP RESCUE ς ONE LIGHT SENSOR 
bƻǿ ǘƘŀǘ ȅƻǳΩǊŜ ŦŀƳƛƭƛŀǊ ǿƛǘƘ ŀ ŦŜǿ ƻŦ ǘƘŜ ƪŜȅ b·¢ ǎŜƴǎƻǊǎΣ ƭŜǘΩǎ Řƻ ǎƻƳŜǘƘƛƴƎ ŀ ƭƛǘǘƭŜ ƳƻǊŜ ƛƴǘŜǊŜǎǘƛƴƎ ǿƛǘƘ 

them. This lesson will show you how to sue the Light Sensor to track a line. 

The trick to getting the robot to move along the line is to always aim towards the edge of the line. 

CƻǊ ǘƘƛǎ ŜȄŀƳǇƭŜΣ ǿŜΩƭƭ ǳǎŜ ǘƘŜ ƭŜŦǘ ŜŘƎŜΦ 

 

 

tǳǘ ȅƻǳǊǎŜƭŦ ƛƴ ǘƘŜ ǊƻōƻǘΩǎ ǇƻǎƛǘƛƻƴΦ LŦ ǘƘŜ ƻƴƭȅ ŘŀǊƪ ǎǳǊŦŀŎŜ ƛǎ ǘƘŜ ƭƛƴŜΣ ǘƘŜƴ ǎŜŜƛƴƎ dark means you are on top 

of it, and the edge would be to your left. So you move toward it by going forward and left by performing a 

Swing Turn. 
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ROBOCUP RESCUE ς ONE LIGHT SENSOR (CONT..) 
¢ƘŜ ƻƴƭȅ ǘƛƳŜ ǿŜ ǎƘƻǳƭŘ ǎŜŜ [ƛƎƘǘ ƛǎ ǿƘŜƴ ǿŜΩǾŜ ŘǊƛǾŜƴ ƻŦŦ ǘƘŜ line to the left. If we need to get to the left 

ŜŘƎŜΣ ƛǘΩǎ ŀƭǿŀȅǎ ŀ ǊƛƎƘǘ ǘǳǊƴ ǘƻ ƎŜǘ ōŀŎƪ ǘƻ ƭƛƴŜΦ aŀƪŜ ǘƘŜ ŦƻǊǿŀǊŘ-ǊƛƎƘǘ ǘǳǊƴ ŀǎ ƭƻƴƎ ŀǎ ȅƻǳΩǊŜ ǎŜŜƛƴƎ [ƛƎƘǘΣ ŀƴŘ 

ŜǾŜƴǘǳŀƭƭȅΣ ȅƻǳΩǊŜ ōŀŎƪ ǘƻ ǎŜŜƛƴƎ 5ŀǊƪΗ 

 

Put those two behaviours in a loop, and you will see that the robot will bounce back and forth between the 

light and dark areas. The robot will eventually bobble its way down the line.  
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ROBOCUP RESCUE ς ONE LIGHT SENSOR (CONT..) 
 

 

 

1. Start with a new, clean program. 

 

1a. Select File > New. 

1b. A new Untitled-1 

workplace will be created. 

1c. Select File > Save. 

1d. Rename the file to 

LineTrack1.rbt. 

  

In the lesson, you will learn how to use the light sensor to follow a line, using behaviours 

similar to the Wait for Dark (and Wait for Light) behaviours you have already worked with. 
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ROBOCUP RESCUE ς ONE LIGHT SENSOR (CONT..) 
2. hYΣ ǎƻ ƭŜǘΩǎ ǎǘŀǊǘ ōǳƛƭŘƛƴƎ ƻǳǊ ǇǊƻƎǊŀƳΦ 

 

2a. Firstly drag a Loop Block onto the Sequence Bar. 

2b. Leave the control on Forever. 

This Loop Block will be the never ending repetition that will contain the line follower program. This Loop Block 

will allow the robot to follow the line forever. 
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ROBOCUP RESCUE ς ONE LIGHT SENSOR (CONT..) 
3. Now place a Switch Block inside the Loop Block. 

3a. Set the Control to Sensor 

 3b. Set the Sensor property to Light Sensor 

  3c. Set the Port to Port 1 

    3d. Set the Compare property to < 45 and leave the Generate Light on. 
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ROBOCUP RESCUE ς ONE LIGHT SENSOR (CONT..) 
4. Now place the Motor Blocks onto the Switch Block to control the robots movements 

 

4a. Use Motor Blocks, found on the Complete Pallet to finely control each motor. 

4b. Set the motors up so that one is rotating forward and the other is stopped. 

 4c. Set the motors on the ELSE leg of the Switch the reverse of the others. 
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ROBOCUP RESCUE ς ONE LIGHT SENSOR (CONT..) 
5. Make sure that you have plugged the motors into the correct ports on the NXT brick before 

downloading and running the program. 

6. Make sure your robot is on and that the robot is plugged into the USB cable, then go to the NXT 

Control and select the Download button.  

 
7. Once the program has downloaded to your robot you have the choice of unplugging your robot and 

navigating to your program and running it, or you can keep it connected and use the Run button to 

control your robot from the computer.  

 

 

END OF SECTION 

If you see that your robot is moving off the line in one direction, it means that your threshold is set wrong. The 

Ǌƻōƻǘ ǘƘƛƴƪǎ ƛǘΩǎ ǎŜŜƛƴƎ ŘŀǊƪ ŜǾŜƴ ƻƴ ƭƛƎƘǘΣ ƻǊ ƭƛƎƘǘ ŜǾŜƴ ƻƴ ŘŀǊƪΣ ŀƴŘ ƛǘΩǎ Ƨǳǎǘ ǿŀƛǘƛƴƎ ǘƻ see the other, which 

ǇǊƻōŀōƭȅ ǿƻƴΩǘ ƘŀǇǇŜƴ ƛŦ ǘƘŜ ǾŀƭǳŜǎ ŀǊŜ ǿǊƻƴƎΦ LŦΣ ƘƻǿŜǾŜǊΣ ȅƻǳ ǎŜŜ ȅƻǳǊ Ǌƻōƻǘ ōƻǳƴŎƛƴƎ ōŀŎƪ ŀƴŘ ŦƻǊǘƘΣ 

ƳƻǾƛƴƎ Řƻǿƴ ǘƘŜ ƭƛƴŜΣ ǘƘŜƴ ȅƻǳǊ Ǌƻōƻǘ ƛǎ ǿƻǊƪƛƴƎ ŎƻǊǊŜŎǘƭȅΣ ŀƴŘ ƛǘΩǎ ǘƛƳŜ ǘƻ ƳƻǾŜ ƻƴ ǘƻ ǘƘŜ ƴŜȄǘ ƭŜǎǎƻƴΦ 
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ROBOCUP RESCUE ς TWO LIGHT SENSORS 
We will now program a robot to follow a line using two (2) Light Sensors. 

1. Start with a new, clean program. 

 

1a. Select File > New. 

1b. A new Untitled-1 

workplace will be created. 

1c. Select File > Save. 

1d. Rename the file to 

LineTrack2.rbt. 
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ROBOCUP RESCUE ς TWO LIGHT SENSORS (CONT...) 
2. hYΣ ǎƻ ƭŜǘΩǎ ǎǘŀǊǘ ōǳƛƭŘƛƴƎ ƻǳǊ ǇǊƻƎǊŀƳΦ 

 

2a. Firstly drag a Loop Block onto the Sequence Bar. 

2b. Leave the control on Forever. 

This Loop Block will be the never ending repetition that will contain the line follower program. This Loop Block 

will allow the robot to follow the line forever. 
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ROBOCUP RESCUE ς TWO LIGHT SENSORS (CONT...) 
3. Now place 2 Switch Blocks inside the Loop Block. 

3a. Set the Control to Sensor 

 3b. Set the Sensor property to Light Sensor 

  3c. Set the first Switch to Port 1 and the second switch to Port 2 

    3d. Set the Compare property to < 40 and leave the Generate Light on. 

     Note: Your light sensors may need different values! 


