
WELCOME TO THE SEMINAR ON 
INTRODUCTION TO ROBOTICS 



 Introduction  to ROBOTICS 

 Get started with working with 
Electronic circuits. 

 Helping in building a basic line 
follower 

 Understanding more about sensors 

 Give initial push to the field 



 

 What is Robot? 

 It’s a machine which does a task by 

itself 

 “Robot” is derived from a Czech word 

“robota”  meaning “forced labor” 

 

Robotics is nothing but study of robots! 

 

 

 

ROBOTICS !?! 



Laws of Robotics 

    The laws of robots basically say        

that  a robot may not harm any         

human intentionally ,even  when 

trying to protect itself. 

 It should obey the orders as the human 

says and judge and take decisions 

without harming any human. 



How to design a Robot! 

 Understand the problem 

 Formulate strategies 

 Identify the components and know more 

about the sensors 

 Simulate and then realize it. 



Block Diagram of almost all robots 



Sensors 
 Device which measure any physical quantity and 

converts into signals. 

 Types 
• Optical (light sensors) 

• Sound (ultrasonic) 

• Infra red(3mm/5mm) 

• Touch (pressure) 

• Gas 

• Humidity 

• Temperature(LM 35) 

• Gravity (Accelerometers) 

• Camera(linear array camera) 

• Rangefinders 



Basic Line Follower 

 It has 2 optical sensors(LDR) acting as 

eyes 

 2 motors and a caster wheel acting as 

legs 

 One Motor driver bridge(L293D) 

 Potentiometers, resistors, LEDs, 

Batteries, connectors 



Optical sensors : LDR 

 Light dependent Resistors 

 Made using a semiconductor with a high 

resistance. 

 Conductivity is proportional to Light 

falling to it. 

 



Sensor Circuit 

LDR 

PRESET 



Controller 

  It is the brain of the robot and gives output 

based on input 

  It may a logic based IC or a micro-controller, 

or even a simple circuit! 

   We are using motor driver L293d as the logic  

driving IC. 

 



L293D Motor driver 

It’s a H BRIDGE IC 



H BRIDGE 
•Helps control 

current direction. 

•Consists of 4 

switches 

connected to a 

voltage source. 

 



Working 
S1 S2 S3 S4 Result 

1 0 0 1 Right 

0 1 1 0 Left 

0 0 0 0 Free Run 

0 1 0 1 Brake 

1 0 1 0 Brake 

S1 

S2 

S3 

S4 

S1 

S2 

S3 

S4 





Actuators 

 The device which does the action 

 Types of actuators: linear, rotator, 
pneumatic, hydraulic, electrical, 
electromagnetic etc 

 Here DC motors. 



MOTOR TYPES 
DC MOTORS 

Low amount of control 

High speed, torque 

 

 

STEPPER MOTORS 

• Precision Control 

• Slow speed 

• Adequate Torque 

HELICAL MOTORS 
• Medium Control 

• Comparatively Fast 

• High Torque 



Working Of the Line Follower 

• Basic principle: absorption of light by a dark colored object. 

• The sensor (shown below) has a transmitter(TX) and a 
receiver(RX). 

 

 



When sensor is on a black 
line: 
 

 

•The black line absorbs the light from the TX. 

•Therefore the amount of light reflected back 
and  hence received is less. 

•There is a certain amount of voltage across RX 
due to whatever light received 

Black line 

Sensor 

 



When sensor is on a White line: 
 

 

 *     Then white line absorbs lesser amount of light       
 from TX. 

*     Therefore the amount of light reflected is more.  

*     There is a voltage across RX due to light received  
 is  different from that for a black line 

White line 

 

Sensor 

 

Thus the control unit can 
differentiate a black line from a 
white line. 

 



Turning The Robot: Driving the robot 

Differential drive: 

Each wheel has a separate 
motor. 

Stopping one of the motors 
will cause the robot to turn 
with the centre at the stopped 
wheel. 

Distance between wheels 
determines radius of turning. 



Left Turn 



Turn Right 



Following A Line 

Motors start or stop depending on 

whether the LDRs receive light or not. 

The black line causes the light not to be 

reflected. 

When a LDR is above a line, the robot is 

turned to move the LDR away from the 

line. 

If the line is between the two LDRs, the 

robot will move straight ahead. 

Each LDR controls one motor. The left 

LDR controls the right motor while the 

right LDR controls the left motor 



Following A Line 



Final Circuit 











RANGE FINDERS 

Ultrasonic 

infrared laser 



LIGHT SENSORS 

1. LDR 
2. Photo diode                          3. photo transistor 

ACCELEROMETERS 



Linear Array Camera 

 TSL1401 is an example 

 It has 128 I R transceivers 

 Gives analog output 

 



•Do not be discouraged if the first 
attempt is an absolute disaster. 

•Do not recommend it to others as if its  
an FYI, anybody can do hobby robotics. 

•Lastly Keep simple and smart 



•With some intelligent sensor placement, 
we can have a lot of other robots like 

•Table top robot 

•Wall following robot 

•Obstacle avoiding robot and so on 

U can also use microcontroller based 
controlling.  
Soon a workshop on microcontroller based 
robot will be conducted… BE AWAITING!!! 



WAKE UP!!! 
SHOW IS OVER 

 



QUESTIONS??? 




