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Introduction  

The main object is to design a robot that can follow a reflective line that is placed on a carpeted surface. 

The robot has a chassis, 4 electric motors, an H bridge, the dragon12-Light board and a handmade 

infrared light sensor(with 5 outputs).   

 



 

The Line Sensor  

The sensor originally consisted of; Printed Circuit Board, five infrared LEDs, five photo transistors.  It also 

had ten resistors, five 120 Ohms and five 11k Ohm resistors.  The image blow shows the diagram of the 

circuit.   

R1 = 120 Ohms 

R2 = 11k Ohms 

L1 – Infrared LED 

T1 – Photo Transistor  

Vcc – 5 Volt Input  

GND – Ground  



Vout – Voltage Output  

The voltage output ranged from 4.8 to 4.95 volts 

depending on whether the sensor was on white 

tape or on the carpet.  This voltage output was 

not ideal for the A to D converter because there is 

not a large difference in the voltages. Due to this I 

created an Op amp to provide a 0-5V output. The 

actual output ended up being about 0.5-5V. This 

was a much more ideal than the voltage output 

that previously provided by the sensor.  The Op 

Amp circuit that I designed is shown below.  

 

 

 

  



R1 = 150 Ohms 

R2 = 220k Ohms 

R3 = 4.7k Ohms 

R4 = 10k Ohms 

OP1 – LM 358 Operating Amplifier 

Vcc – 5 Volt input 

GND – Ground 

Vout - Voltage Output 

 

1 x infrared emitter - 2V 40mA  

1 x phototransistor detector - 20V 25mA 

 

 

  

 

 

 

http://www.radioshack.com/product/index.jsp?productId=2049723


Creating a comparator in C language I can tell which sensor is above the reflective tape.  

 

A schematic is shown below for deciding which motor should be driven during the operation.  

 

Experimental Setup 

To test smaller parts of my code I used tools to make sure that the code was working.  To 

ensure that the sensor was working I used a multi-meter test the voltage output. To test that 

my code was working for the A to D converters and the comparator I lit the LEDs on the 

Dragonboard to say which one is active.  To test the PWM output to the H bridge I used a mult-

meter to make sure that I was getting the voltage level that I wanted.  

Results 

The result of the project was that I created a robot that could tell where the line was relative to 

the right or left side of the car.  This was shown on the LEDs of the board.  Then I sent a PWM 

output to the H bridge to drive the motors.  I had some issues with the voltage levels and fine 



tuning of the H bridge to get the motors to work the way that I wanted them to but they do 

show the correct direction for which the robot should travel.  

Conclusion  

The key take away and improvements that could be made are with respect to the H bridge 

control that I previously mentioned. The H bridge provided motor control that was either too 

high or too low based on the voltage source that I applied to it.  I think that a bit more time 

with the dine tuning of the PWM source in the code and finding the proper voltage source that 

the robot would have worked very nicely.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sources 

The H Bridge Spec Sheet 

 



 



 



 



 



 



 



 



 



 



 


