
208 Automated Line-Following Robot

light falling from LED2 and 
no light is reflected back. The 
voltage at the inverting input 
(pin 2) of operational amplifier 
A1 is higher than the reference 
voltage at its non-inverting 
input (pin 3) and therefore 
the amplifier output at pin 1 
becomes zero. 

When sensor T2 is above 
the white line, the light gets 
reflected from the white surface 
to fall on phototransistor T2. 
Phototransistor T2 goes into 
saturation and conducts. The 
inverting input (pin 2) of op-

erational amplifier A1 goes below the reference voltage 
at its non-inverting input (pin 3) of operational amplifier 
A1 and therefore output pin 1 goes high. This way, the 
comparator outputs logic ‘0’ for black surface and logic 
‘1’ for white surface. 

Similarly, comparator A2 compares the input voltage 
from phototransistor T1 with a fixed reference voltage.

The outputs of operational amplifiers A1 and A2 
are fed to microcontroller AT89C51. The AT89C51 
is an 8-bit microcontroller having 4 kB of Flash, 
128 bytes of RAM, 32 I/O lines, two 16-bit timers/
counters, a five-vector two-level interrupt architecture, 

on-chip oscillator and clock circuitry. A 12MHz 
crystal is used for providing the basic clock fre-
quency. All I/O pins are reset to ‘1’ as soon as 
RST pin goes high. Holding RST pin high for 
two machine cycles while the oscillator is running 
resets the device. Power-on reset is derived from 
resistor R5 and capacitor C1. Switch S2 is used 
for manual reset. The microcontroller, based on 
the inputs from sensor T1 (say, left) and sensor 
T2 (say, right), controls the motor to make the 
robot turn left, turn right or move forward.

Port pins P2.0, P2.1, P2.2 and P2.3 are con-
nected to pins 15, 10, 7 and 2 of motor driver 
L293D. Port pins P2.0 and P2.1 are used for 
controlling the right motor, while port pins P2.2 
and P2.3 are used for controlling the left motor. 
Three wheels can be used for this robot—one on 
the front and two at the rear. Front wheel can ro-
tate in any direction as specified by the rear wheel. 
To make the robot turn left, the left-side motor 
should stop and the right-side motor should ro-
tate in the clockwise direction. Similarly, to make 
the robot turn right, the right-side motor should 

Fig. 4: Component layout for the PCB

Fig. 5: Path of automated line-following robot

Fig. 6: Program flow-chart for automated line-following robot




