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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. Thesdrestr 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 w4
robot to detect the surroading light.
Light Sensor
The Light Sensor (in the normal Active mode) shines a
light out in a cone in front of it, and measures how much
light comes back to i, from either reflection or ombient
sources. See additional explanation below.
To follow a line, robots need at least one Light Sensor. With only one Light sensor Robots can only follow
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 thHeelween the
two light sensors (when using two) and also has the advantage of being able to detect the green intersecti
square and know which way to turn.
Using three (3) light sensors is an advanced method of line following and allows the robot ttherdiclke with
the centre Light Sensor and use the out two to determine the direction to turn. Using some clever maths
robot can be programmed to turn fast or slow depending on how the three Light Sensors view the line. 1
Light Sensors also makeing at the green intersections a little easier.
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them. This lesson will show you how to sue the Light Sewestvack a line.

The trick to getting the robot to move along the line is to always aim towards the edge of the line.
C2NJ GKA& SEFYLX Ss 46SQft dzasS G(KS tS¥d SR3ISO

Track the leff side

The Light Sensor will be positioned
and programmed to track the left
side of the black line.
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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.

Light Sensor sees dark Swing turn left )
The robot is over the dark surfoce. The left Therefore, turn left foward the edge of the line.
edge of the line must be to the robot’s left.
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Light Sensor sees light Swing turn right
The robet is now over the light surface. The lefi Therefore, turn right toward the edge of the line.
edge of the line must be fo the robot’s right.
Put those two behaviours in a loop, and you wek shat the robot will bounce back and forth between the
light and dark areas. The robot will eventually bobble its way down the line.
Track the line:
The robot wall perform the fine track
behavior to the end of the line
J
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In the lesson, you will learn how to use the light sensor to folloine, lusing behaviours
similar to the Wait for Dark (and Wait for Light) behaviours you have already worked w
1. Start with a new, clean program.
[E]] LEGO MINDSTORMS Education NXT la. Select File > New.
- Edit Tools Help 1b. Anew Untitled-1
New Ctrl+N e o]l ™ 2= workplace will be created.
Open... Ctrl+0 -
1c.Select File > Save.
r '“”rl'_-"-ru”””:i 1d. Rename the file to
@J LEGO MINDSTORMS Education NXT LineTrackl.rbt.
File Edit Tools Help
0 & DDz
Comrens Untitled-1
)d.
R
N—
—
w Clace ntitled-1
~—J e =% Ox
— Save As...
— Page Setup... g
A Print... [5]] Save As / &J
T—
Bt Ctri+Q [ | Please name the pr&émm
D B e
Path: Ci\Documents and Settings),
—] g, TGT.B438000TGTNS001 My Documents)
I._ l LEGO Creations\MINDSTORMS Projects\
N Profiles\Defauk
| [BrowseJ{SaveJ[CamelJ
- J
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2a.Firstly drag a Loop Block onto the Sequence Bar.
2b. Leave the control on Forever.

This Loop Block will be the never ending rien that will contain the line follower program. This Loop Block
will allow the robot to follow the line forever.

0 § LineTrackl

0

o

g Control: LForever E]]
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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.

DB L DOa ]y 02 User profies [ Defack el

ST 01 || LineTrackl

3
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4. Now place the Motor Blocks onto the Switch Block to control the rslmbvements

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 motoron the ELSE leg of the Switch the reverse of the others.
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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, thertlys 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
navigatingto your program and running it, or you can keep it connected and use the Run button to
control your robot from the computer.

END OFSECTION
If you see that your robot is moving off the line in one direction, it means that your threshold is set wrong.
NEo20 GKAyla AdQa &aSSAy3a RIN] S@Sy 2 keefthe atiked] Whick NJ f A 3K
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We will now program a robot to follow a line using two (2) Light Sensors.
1. Start with a new, clean program.
[E]] LEGO MINDSTORMS Education NXT 1a. Select File > New.
© Edit Tools Help 1b. Anew Untitled1
[ New  Ctri+N Vg workplace will be created.
Open... Ctrl+0
1c.Select File > Save.
s ilieiei-ndalind iz 1d. Rename the file to
[5]] LEGO MINDSTORMS Education NXT LineTracR rbt.
File Edit Tools Help
D 3 0O 42
Copnie Untitled-1
)d.
"7
—
—
_
Page Setup...
Vo Print... (] Save As / I&J
—— ,
Exit Ctrid | Please name the prograz{
o
L\m File Name: [UneTradtZ.rb:
— Path: Ci\Users\tot\Documents\ROBOCUP
— committe=\RoboCup Soccer Workshop May
' D 2008 RescueINKT-G
"
— | Bowse | | Save | | Cancel |
N J
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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 cornttaénline follower program. This Loop Block
will allow the robot to follow the line forever.
Complet= 0 | LineFollower § LineTrack2
{3 EIOIORIO)
— O -
S8l
e @) Contol
‘ Show! 0)/52) Counter
- /
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3. Now place 2 Switch Blocks inside the Loop Block.

3a. Set the Control to Sensor
3b. Set the Sensor property to Lig&ensor

3c. Set thefirst Switchto Port 1and the second switch to Port 2

3d. Set the Compare property to40 and leave the Generate Light on.
Note: Your light sensors may need different values!
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