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Session 6 

Smart Car Version 1 ɀ Photovore Robot  
Our first driving robot will use the Photoresistor modules (from Session 3, page 36) to follow 

light.  The sensors will turn the robot so that it always goes towards the brighter side.  How about we 

Ŏŀƭƭ ǘƘƛǎ ŀ άtƘƻǘƻǾƻǊŜέΚ [ƛƪŜ ŀ ŎŀǊƴƛǾƻǊŜ Ŝŀǘǎ ƳŜŀǘ ƻǊ ƘŜǊōƛǾƻǊŜ Ŝŀǘǎ ǇƭŀƴǘǎΣ ŀ άtƘƻǘƻǾƻǊŜέ ŎƻƴǎǳƳŜǎ 

ƭƛƎƘǘΦ  όLƴ ƻǳǊ ŎŀǎŜΣ ƛǘΩǎ ǎƛƳǇƭȅ ǎŜŜƪƛƴƎ ƭƛƎƘǘΦύ 

 First, connect the motors to the chassis, and the wheels to the motors.  Then connect the 

chassis, motors, Arduino, and motor controller board.  Push the wires through the body of the car so 

they stick out the top.  You can attach the Arduino to the chassis with tape or screws if you like. 

 

Take the Motor Shield and connect it to the top of the Arduino, just like we did with the 

prototype shields in Sessions 2 and 3.  Then plug the motors into the Motor Shield, making sure they are 

in the right order.  (You might need to switch wires around later to get the wheels to go the right way.) 
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(Note the power connection at the top of the picture; this goes to a second battery pack.)  

 

For this to work, the robot needs at least two light detecting sensors out in front and spaced 

apart from each other, one on the left side of the robot, the other located on the right side.  Using a 

prototype shield plugged in on top of the bot, wire the 5V pin to the breadboard, and plug the ƳƻŘǳƭŜǎΩ 

A0 pins into the !ǊŘǳƛƴƻΩǎ !ƴŀƭƻƎ Ǉƛƴǎ A0 (for the left side) and A3 (for the right side). 
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 We want each sensor to control the opposite wheel from the light source, so we can turn to 

robot towards the light.  Connect the modules as shown on the previous page if you want to chase light, 

turning towards the brighter side.  (You can instead make it run away from light by switching the 

modules to the opposite sides, if you like.) 

 

Before we program our Arduino, we need to make sure we have the software ready, too! 

 

  

 

 

 

 

If you want to explore the 

program on your own ,  follow 

the instructions below ;  

otherwise ,  weõll get to the 

juicy part after the code if 

you want to skip it for now .  
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Adafruit Motor Shield  

You probably noticed the new Motor Controller board we connected to the Arduino.  This board 

helps simplify the connection, and makes it easier to power and control multiple motors at the same 

time. 

 
This is the Adafruit Motor Shield, which we will be using to control the motors on our robots today! 

¢ƘŜ ōƻŀǊŘ ǿŜ ŀǊŜ ǳǎƛƴƎ ƛƴ ǘƘƛǎ ǇǊƻƧŜŎǘ ƛǎ ŎŀƭƭŜŘ ǘƘŜ ά!ŘŀŦǊǳƛǘ aƻǘƻǊ {ƘƛŜƭŘ ǾнΦоέΦ  ¢Ƙƛǎ ŎƻƳŜǎ 

with special instructions and code we can use to shortcut the programming (found at 

https://learn.adafruit.com/adafruit-motor-shield-v2-for-arduino).  After copying the software (from 

https://learn.adafruit.com/adafruit-motor-shield-v2-for-arduino/install-software) to the Libraries folder 

ƻƴ ǘƘŜ ŎƻƳǇǳǘŜǊ ǳǎŜŘ ŦƻǊ ǇǊƻƎǊŀƳƳƛƴƎ ǘƘŜ !ǊŘǳƛƴƻ όǳǎǳŀƭƭȅ ƛƴ άaȅ Documents\Arduino\ librariesέύΣ ǿŜ 

can use this special code in our robot program. 

Software at the ready, we give the program life with a few commands: 

(Note: The code highlighted in yellow is special code to make the motor shield work. We will use these 

lines of code every time we use the motor shield.) 

 

https://learn.adafruit.com/adafruit-motor-shield-v2-for-arduino
https://learn.adafruit.com/adafruit-motor-shield-v2-for-arduino/install-software
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Code 

#include <Wire.h> 
#include <Adafruit_MotorShield.h> 
#include "utility/Adafruit_PWMServoDriver.h" 
Adafruit_MotorShield AFMS = Adafruit_MotorShield(); 
Adafruit_DCMotor *firstMotor = AFMS.getMotor(1);  
Adafruit_DCMotor *secondMotor = AFMS.getMotor(2); 
Adafruit_DCMotor *thirdMotor = AFMS.getMotor(3); 
Adafruit_DCMotor *fourthMotor = AFMS.getMotor(4); 
int photocellLeft = 0;  //pin A0 
int photocellRight = 3;  //pin A3 
int speed = 150;   //set speed from 0 to 255 
void setup() { 
 AFMS.begin(); 
 firstMotor->setSpeed(speed); 
 firstMotor->run(FORWARD); 
 secondMotor->setSpeed(speed); 
 secondMotor->run(FORWARD); 
 thirdMotor->setSpeed(speed); 
 thirdMotor->run(FORWARD); 
 fourthMotor->setSpeed(speed); 
 fourthMotor->run(FORWARD); 
} 
void loop() { 
 int leftSpeed = map(analogRead(photocellLeft), 0, 1023, 255, 0);  

//set left speed; brighter=faster 
 delay(10); 
 int rightSpeed = map(analogRead(photocellRight), 0, 1023, 255, 0); 
        //set right speed; brighter=faster 
 firstMotor->setSpeed(rightSpeed); 
 secondMotor->setSpeed(leftSpeed); 
 thirdMotor->setSpeed(leftSpeed); 
 fourthMotor->setSpeed(rightSpeed); 
 delay(10); 
} 

END Code 

(Note: our little bot will just go and go until the photoresistors reach max brightness.) 

ΦΦΦŀƴŘΣ ¢!5!Η  ¢ƘŀǘΩǎ ŀƭƭ ǘƘŜǊŜ ƛǎ ǘo the brains! 
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But what does it mean? 

¢ƘŜ ά#includeέ ƭƛƴŜǎ ōƻǊǊƻǿ ŎƻŘŜ ƛƴ ŀƭǊŜŀŘȅ ǇǊŜ-made files for use by Adafruit, the maker of 

these Motor Shields.  Then special commands from this code are used to help the Arduino understand 

how to use the motors, and they make the programming a lot simpler for us!  These commands let us 

ŀǎǎƛƎƴ ƴŀƳŜǎ ǘƻ ǘƘŜ ƳƻǘƻǊǎΣ ǎǳŎƘ ŀǎ άfirstMotor ,έ ǿƘƛŎƘ ǘƘŜƴ ƛǎ ǳǎŜŘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ƳƻǘƻǊǎ ŎƻƴƴŜŎǘŜŘ 

to the Motor Shield at the connections marked M1 to M4 on the shield. 

¢ƘŜ άsetupέ ǎŜŎǘƛƻƴ ƛǎ ǳǎŜŘ ǘƻ ǎǘŀǊǘ ǘƘŜ ƳƻǘƻǊǎ ŀƴŘ ǘŜƭƭ ǘƘŜƳ ǿƘƛŎƘ ŘƛǊŜŎǘƛƻƴ ǘƻ ƎƻΦ  όwŜƳƛƴŘŜǊΥ 

if your motors are going backwards, switch the wire connections in the terminals.)  After this, we get to 

ǘƘŜ ōƻŘȅ ƻŦ ǘƘŜ ŀŎǘǳŀƭ ǇǊƻƎǊŀƳΣ ǘƘŜ άloopέ ǎŜŎǘƛƻƴΦ  IŜǊŜΣ ǘƘŜ ŎƻŘŜ ǿƛƭƭ ǿƻǊƪ ƻǾŜǊ ŀƴŘ ƻǾŜǊ ŀƎŀƛƴ ǘƻ 

check the sensors and tell the motors what to do.  This actually happens hundreds to millions of times 

every secondΦ  ¢ƘŜ ŎƻŘŜ ǘƘŜƴ ǘǊŀƴǎƭŀǘŜǎ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ƭƛƎƘǘ ƛƴǘƻ ƳƻǘƻǊ ǎǇŜŜŘ όǳǎƛƴƎ ǘƘŜ άmapέ 

command). 

²ŜƭƭΣ ƭŜǘΩǎ ǎŜŜ ƛŦ ƛǘ ǿƻǊƪǎΦ  DƛǾŜ ƛǘ ǇƻǿŜǊΣ ŀƴŘ ƛǘ ǎƘƻǳƭŘ ǘǳǊƴ ǘƻǿŀǊŘǎ ǘƘŜ ƭƛƎƘǘΗ  ¸ƻǳ Ŏŀƴ ǳǎŜ ŀ 

flashlight to guide it.  The infrared modules have adjustable sensitivity, which can be changed using a 

screwdriver.  (Tip: you may need temporarily remove the prototype shield if you need to switch some 

wires to make sure all the motors are connected properly.) 

Smart Car Version 2 ɀ Infrare d Collision Avoidance  
You might remember the Infrared Sensor Module (from Session 2, page 29).  We can use these 

to make our robot detect walls or other obstacles, so it can navigate more efficiently.  Plugging two of 

these in place of the photoresistor modules, we just need to change the wiring configuration slightly.  

(The code, a little more so.)  

 

 
Well ,  that was 

weird .  


