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Infrared Detection 
 Infrared light is all around us; in television remote 

controls, automatic doors at the store, and even coming 

off your own body.  We can measure heat from a distance, 

distances and speeds of far away stars, and detect 

chemical compositions using infrared.  Night vision 

cameras use infrared, and some animals can see infrared 

to detect prey. 

In this lesson we will be using a part known as a 

Reflective Infrared Optical Sensor model TCRT5000L.  This 

works by shining an infrared LED light at the 950 

nanometer wavelength, and detecting the reflection of the 

light with a phototransistor. Since a normal human eye can 

only see between 390 and 700 nanometer wavelengths of 

light, the infrared appears to be invisible.  However, most 

digital cameras, including cell phone cameras, can see the 

infrared light, and it shows up blue-white on the screen.  

This makes for easy troubleshooting when working with infrared. 

On the left of the part, the darker side, is the phototransistor.  It is an NPN transistor, like the 2N2222 

from previous lessons, except instead of taking input from the “Base” pin, it uses light to control how much 

electricity flows through it.  The reason it is so dark is that the plastic is tinted with a special pigment that blocks 

out all but the infrared light, so that only infrared can turn it on. 

 

 

 

 

 

 

 

Proximity Sensor 
 Using a similar circuit to the one found in Lesson 2, we can create a basic proximity sensor to detect 

when an object comes within a close distance of the detector. 
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Collision Avoidance Smart Car 
Using two detector circuits, we can easily make a robot that will drive on its own and avoid obstacles.  

We can get a better angle for collision detection by using a “bumper” on the front of our robot to mount the 

sensors.  Use a screwdriver to adjust the resistance of the potentiometers; these control the sensitivity of the 

infrared detectors and the speed of the motors.  The pictures below are of a completed car; feel free to make 

customize yours how you like! 
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Smart Car Schematic 

 Only half of the circuit is displayed below; we will use two circuits with the same schematic side-by-side. 

 

Smart Car Diagrams 

Front Board 

 

 

 

  

220 Ω Resistors 

Infrared Detectors 

To Left Side To Right Side 

Potentiometers 

Battery Connections 
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Main Board 

 The input signals from the sensors are crossed so that the 

right sensor will slow down the left motor and the right sensor will 

slow down the left motor. 

 

  

From Sensors 
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Additional Information 

http://en.wikipedia.org/wiki/Infrared 

http://coolcosmos.ipac.caltech.edu/cosmic_classroom/ir_tutorial/what_is_ir.html 

http://www.seattlerobotics.org/guide/infrared.html 

http://www.instructables.com/id/infrared-groundobject-sensor-for-robot-navigation/ 

https://www.sparkfun.com/products/241 

http://www.rakeshmondal.info/tag/IR-Circuit-Diagram 

http://www.rakeshmondal.info/IR-object-detection 

http://letsmakerobots.com/node/2907 

http://www.intorobotics.com/use-infraredir-sensors-tutorials/ 

http://www.societyofrobots.com/schematics_infraredemitdet.shtml 

http://www.robotshop.com/en/infrared-light-sensors.html 

http://playwithrobots.com/robotics-pool/sensors/light-sensors#photodiode 

http://playwithrobots.com/make-it-form-scratch/simple-line-follower-robot 

http://www.razorconcepts.net/phototransistor.html 

http://shop.emscdn.com/catalog/components/semi/opto/phototrans/LTR-3208E.pdf 

http://www.vishay.com/docs/83760/tcrt5000.pdf 

http://www.pages.drexel.edu/~pyc23/ir_sensor.html 

http://en.wikipedia.org/wiki/Infrared
http://coolcosmos.ipac.caltech.edu/cosmic_classroom/ir_tutorial/what_is_ir.html
http://www.seattlerobotics.org/guide/infrared.html
http://www.instructables.com/id/infrared-groundobject-sensor-for-robot-navigation/
https://www.sparkfun.com/products/241
http://www.rakeshmondal.info/tag/IR-Circuit-Diagram
http://www.rakeshmondal.info/IR-object-detection
http://letsmakerobots.com/node/2907
http://www.intorobotics.com/use-infraredir-sensors-tutorials/
http://www.societyofrobots.com/schematics_infraredemitdet.shtml
http://www.robotshop.com/en/infrared-light-sensors.html
http://playwithrobots.com/robotics-pool/sensors/light-sensors#photodiode
http://playwithrobots.com/make-it-form-scratch/simple-line-follower-robot
http://www.razorconcepts.net/phototransistor.html
http://shop.emscdn.com/catalog/components/semi/opto/phototrans/LTR-3208E.pdf
http://www.vishay.com/docs/83760/tcrt5000.pdf
http://www.pages.drexel.edu/~pyc23/ir_sensor.html

