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• Introduction to line follower robot

• IR sensor

• Building a line follower robot

• TASK/ACTIVITY: Programming a line follower 

robot



New Lesson - Photos

LINE FOLLOWER ROBOT

• A mobile robot that moves on a black line drawn on the floor

• It continuously corrects itself to stay on the track

• It is an autonomous robot
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Source Source

https://cooldudeinhijab.files.wordpress.com/2018/10/linefollower.gif
https://cooldudeinhijab.files.wordpress.com/2018/10/linefollower.gif


IR SENSOR WORKING

• The device consists of an infrared

transmitter, an infrared detector, and

support circuitry

• It only requires three connections

• Photodiode receives the IR rays

• When it detects an obstacle within range

it will send an output signal

• You can alter the distance by adjusting

the potentiometer
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Source

Transmitter Receiver

Source

https://3.bp.blogspot.com/-LgGpVCDJApQ/WHiqLdtv7kI/AAAAAAAAJSY/Z_L65OL3CAIFUuyeowNWLOPMaCuDCnUOwCLcB/s1600/photodiode-irled.jpg
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcT9OOqMdpGJDeXXGblMUt48FRLGbo_BQjQzCGqW7DABwhTmdTSxRDjBU0g_DPOi-XzXVxA&usqp=CAU


• Can be used to detect an obstacle

• IR rays reflected from the obstacle 

change voltage level across the 

IR receiver

• Long-range and short-range IR 

sensors are available 

• Range starts from 3mm for small 

range sensors and is up to 50m 

for long-range sensors
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Absence of obstacle –

receiver does not get input

Presence of obstacle –

receiver gets input

Source

Source

https://electronicsforu.com/wp-contents/uploads/2016/12/Principle-of-working-of-IR-sensor.jpg
https://www.researchgate.net/profile/Nelvson-Shine/publication/328993022/figure/fig3/AS:708356150919168@1545896675240/Overview-of-IR-sensor-working-principle.jpg


• Reflected wave in case of different types of material
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IR SENSOR
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High value of reflectance Low value of reflectance

Photo

diode

IR 

LED

Photo

diode
IR 

LED

White body Black body Translucent 

body

Source

https://cdn.hackaday.io/images/3917131500845018719.b7c94776acf67bfb2dcc256210991d65


ACTIVITY-1

• Make a circuit with an IR sensor

• Program Arduino to check the result when 

you move the IR sensor in front of a white 

object and a black object

• What change can you see if you move the 

IR sensor away from the white object?
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Source

https://docplayer.info/docs-images/109/185806508/images/34-0.jpg


ACTIVITY-1 SOLUTION

Promoting Robotic Design and Entrepreneurship Experiences Among Students and Teachers

Innovative Technology Experiences for Students and Teachers (ITEST), Professional Development Program, NYU Tandon School of Engineering, July 2017-19
8

IR response for a white and black object IR response while moving away from the white object

Program

VideoVideo

https://drive.google.com/open?id=1KHlcGzKTHfoWybCzNUIKtbDAOyi0BuI-&authuser=krr9721%40nyu.edu&usp=drive_fs
https://drive.google.com/open?id=1OzRnXXW9socE3kMOYQj8VbezMv-FdKof&authuser=krr9721%40nyu.edu&usp=drive_fs
https://drive.google.com/open?id=1OywQCtsYzsRCSxgXO6TDzjn_AafsGQNT&authuser=krr9721%40nyu.edu&usp=drive_fs


Connection to Arduino 

Out
Gnd

Vcc
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• Connect the IR kit (inclusive of receiver and transmitter) and identify the 

presence/absence of obstacle and light an LED when the obstacle is present

Source

https://docplayer.info/docs-images/109/185806508/images/34-0.jpg


ACTIVITY - 2 SOLUTION 
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Program
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https://drive.google.com/drive/folders/1GX5-wEoIXGrrjP5mEcANGLXbLNNzhD7O?usp=sharing


BUILDING A LINE FOLLOWER ROBOT

• Line follower robots can be built using one IR sensor (transmitter-

receiver pair) or two or more IR sensors

• With one sensor the circuit is simple but controlling the robot is

difficult

• With two or more IR sensors the circuit is complex, and coding is

more involved but controlling the robot is easier
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New Lesson - Photos

LINE FOLLOWER VIDEO

Video
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https://drive.google.com/file/d/1JAmqqEhbxIavLVNb8M7XxQydrvx-ezWf/view?usp=sharing


New Lesson - Photos

• Fix the obstacle detection sensor 

upside-down position at the front of the 

robot as shown

• Connect the VCC pin to 5V, out pin to 

any digital pin, and GND pin to the 

ground of the Arduino
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LINE FOLLOWER ROBOT - 1 SENSOR

Source

https://hackster.imgix.net/uploads/attachments/471152/obstacle-avoidance-tracking-infrared-sensor-module_S9CxCA7UqZ.jpg?auto=compress&w=1600&h=1200&fit=min&fm=jpg


New Lesson - Photos
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Program

LINE FOLLOWER ROBOT - 1 SENSOR

https://drive.google.com/drive/folders/1J3Jx1PW1qEVG1Nbla3PP8S7oL2VTa-lT?usp=sharing


Algorithm

If voltage detected at signal pin (implies 

that robot is on a white surface)

Turn left

Delay x s

If voltage is not detected at the signal pin

(implies that the robot is on the black 

line)

Turn right

Delay 2x s
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LINE FOLLOWER ROBOT - 1 SENSOR
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Direction of motion

IR Sensor
Source

Source

https://content.instructables.com/ORIG/FG7/2NDN/IMK66ZGW/FG72NDNIMK66ZGW.jpg?auto=webp&fit=bounds&frame=1
https://waroftech.files.wordpress.com/2016/12/line_follower-1.jpg?w=1024


ACTIVITY - 3

Can you make your robot follow the line with 

one IR sensor based on the above algorithm?
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Source

https://waroftech.files.wordpress.com/2016/12/line_follower-1.jpg?w=1024


New Lesson - Photos

LINE FOLLOWER ROBOT - 2 SENSORS

The left sensor can be a line tracking 

sensor and the right sensor can be a digital 

IR transmitter and digital IR receiver

+
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Source

Source Source Source

https://hackster.imgix.net/uploads/attachments/496037/Working-of-Arduino-Line-Fol.gif
https://ueeshop.ly200-cdn.com/u_file/UPAH/UPAH808/2108/products/09/bce1828c4d.jpg.240x240.jpg?x-oss-process=image/format,webp
https://ueeshop.ly200-cdn.com/u_file/UPAH/UPAH808/2108/products/09/06e1ef5be6.jpg.240x240.jpg?x-oss-process=image/format,webp
https://ueeshop.ly200-cdn.com/u_file/UPAH/UPAH808/2108/products/11/407c0d7149.jpg.500x500.jpg?x-oss-process=image/format,webp


New Lesson - Photos
The left sensor can be a line tracking 

sensor and the right sensor can be an 

infrared obstacle avoidance sensor
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LINE FOLLOWER ROBOT - 2 SENSORS

Source

Source
Source

https://hackster.imgix.net/uploads/attachments/496037/Working-of-Arduino-Line-Fol.gif
https://ueeshop.ly200-cdn.com/u_file/UPAH/UPAH808/2108/products/09/bce1828c4d.jpg.240x240.jpg?x-oss-process=image/format,webp
https://ueeshop.ly200-cdn.com/u_file/UPAH/UPAH808/2108/products/09/ea23145490.jpg.240x240.jpg?x-oss-process=image/format,webp


New Lesson - Photos

Algorithm development
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LINE FOLLOWER ROBOT - 2 SENSORS

Source Source

https://hackster.imgix.net/uploads/attachments/496037/Working-of-Arduino-Line-Fol.gif
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcTVcJtmC1hX9WlUqWJK5E6tOYVRYQEVOr0FPXk0sgJfRgx_jE-HyXCjaeLVceCWoBuU82k&usqp=CAU


New Lesson - Photos

Algorithm development
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LINE FOLLOWER ROBOT - 2 SENSORS

Source Source

https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcRfy0b0S_SmEP6RbtmS61yCTGEqXx3Ry9sKivWnd-ZHzsKbBElRpp7gUiEi5OlxJEl9syY&usqp=CAU
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcQf77HPoYSWD4j1GQb26zuc6TnLckEBefvPK7FxJGKALk6Ug-JMJISpThKZtSSgkvoalyA&usqp=CAU


ACTIVITY - 4 

Can you make your robot follow the line with 

two IR sensors based on the above algorithm?
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Source

https://waroftech.files.wordpress.com/2016/12/line_follower-1.jpg?w=1024


Can you make your robot follow the line with 

three IR sensors based on the above algorithm?
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ACTIVITY - 5 
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Source

https://waroftech.files.wordpress.com/2016/12/line_follower-1.jpg?w=1024


Can you make your robot follow the line with 

three IR sensors in a square?
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ACTIVITY - 6 
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Source

https://waroftech.files.wordpress.com/2016/12/line_follower-1.jpg?w=1024


Can you make your robot follow the line with 

three IR sensors in a square with 1 being an 

obstacle avoidance sensor?
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ACTIVITY - 7 
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Source

https://waroftech.files.wordpress.com/2016/12/line_follower-1.jpg?w=1024


Thank You!

Questions and Feedback?
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