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to make the robot move forward, 
turn right or turn left based 
on the input coming from the 
comparator. The outputs of the 
microcontroller are fed to the 
motor driver.

Motor driver. The current 
supplied by the microcontroller 
to drive the motor is small. 
Therefore a motor-driver IC is 
used. It provides sufficient current 
to drive the motor.

Fig. 2 shows the circuit of the 
automated line-following robot. 
When light falls on the pho-
totransistor (say, T1), it goes into 
saturation and starts conducting. 

When no light falls on the pho-
totransistor, it is cut-off. A white LED (LED2) 
has been used to illuminate the white path on a 
black background. Phototransistors T1 and T2 
are used for detecting the white path on the 
black background.

Collectors of phototransistors T1 and T2 
are connected to the inverting inputs of oper-
ational amplifiers A2 and A1. The signal volt-
age at the inverting input of the operational 
amplifier is compared with the fixed reference 
voltage, which is formed by a potential divider 
circuit of 5.6-kilo-ohm resistor and 10-kilo-

ohm preset. This reference voltage can be adjusted by changing the value of the 10-kilo-ohm preset.
When sensor T2 is above the black surface, it remains cut-off as the black surface absorbs virtually all the 

Fig. 2: Automated line-following robot circuit

Fig. 3: Actual-size, single-side PCB for the automated line-following robot

Action Corresponding to the  
Microcontroller Outputs 

Inputs Outputs Action

P3.0 P3.1 P2.3 P2.2 P2.1 P2.0

0 0 1 0 1 0 Forward

0 1 0 0 1 0 Left

1 0 1 0 0 0 Right

1 1 0 0 0 0 Stop




