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ANNAMACHARYA UNIVERSITY 
EXCELLENCE IN EDUCATION; SERVICE TO SOCIETY 

(ESTD, UNDER AP PRIVATE UNIVERSITIES (ESTABLISHMENT AND REGULATION) ACT, 2016) 
 

Title of the Course: Automation & Robotics 
Category: PE 
Year: III  
Semester: I  
Course Code: 24AMEC5BT  
Branch/es: Mechanical Engineering  

 
Lecture Hours Tutorial Hours Practice Hours Credits 

3 0 0 3 
 

Course Objectives:  
1. To acquire basic knowledge on automation and automated flow lines in automatic manufacturing 

systems. 
2. To learn about the line balancing methods and automated assembly systems 
3. To learn about the robotics and fundamentals of robots with their needs in present trend. 
4. To understand robot kinematics, dynamics and to acquire knowledge on importance of trajectory 

planning in robots. 
5. To learn about the sensors, actuators and robot programming methods used in robots 

 
Course Outcomes: 
At the end of the course, the student will be able to 
1. Summarize the concepts of an automation and automated flow lines 
2. Analyze the line balancing methods and assembly systems 
3. Summarize the fundamentals of Robots 
4. Analyze the Robot kinematics, dynamics and trajectory planning    
5. Summarize the concept of Robot actuators, sensors and applications.  

 
Unit 1 Automation & Automated flow lines 09 
Introduction to Automation, Need, automation principles, automation strategies, Types, Basic elements of 
an automated system, levels of automation, hardware components for automation and process control. 
Automated flow lines: Part transfer methods and mechanisms, types of Flow lines, flow line with/without 
buffer storage- Elementary treatment 

 
Unit 2 Assembly Systems and Line Balancing 08 
The Assembly Process, Assembly Systems, Manual Assembly Lines, The Line Balancing Problem, Methods of 
Line Balancing, Other ways to improve the Line Balancing, Flexible Manual Assembly Lines.  

 
Unit 3 Introduction to Industrial Robots 08 
Need for robots in Present customization, Classification, laws of robots. Robot configurations, Functional 
line diagram, Degrees of Freedom, Components, common types of arms, joints, grippers. 

 
Unit 4 Manipulator Kinematics, Dynamics & Trajectory Planning 13 
Manipulator Kinematics: Homogeneous transformations as applicable to rotation and translation – 
 D-H notation, Forward and inverse kinematics  
Manipulator dynamics: Differential transformation, Jacobians. Lagrange – Euler - Elementary treatment 
Trajectory Planning: Trajectory planning and avoidance of obstacles, path planning, Skew motion, joint 
integrated motion – straight line motion. 

 
 
 
 



 
 

Unit 5 Robot Actuators, Sensors, Programming & Application 10 

Actuators: Pneumatic, Hydraulic actuators, electric & stepper motors, comparison Position sensors – 
potentiometers, resolvers, encoders – Velocity sensors, tactile sensors, Proximity sensors. Robot 
applications- Assembly, Spray painting, Loading &unloading, Inspection and material handling 

 
Prescribed Textbooks: 
1. M. P. Groover, Automation, Production systems and CIM. Pearson Edu 2004. ISBN-10: 9789332572492, 

ISBN-13: 978-9332572492  
2. Niku Saeed B., Introduction to Robotics: Analysis, systems, Applications, PHI New Delhi. ISBN-10: 

0130613096. 
 

Reference Books: 
1. M.P. Groover, Industrial Robotics. TMH 2003. ISBN-10: 007024989X 
2. Saha, S.K., Introduction to Robotics, Second Edition McGraw Hill New Edition 2014. ISBN: 

9789332902800 
3. Fu KS, Robotics. McGraw Hill. 2014. ISBN: 9780071822282 
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Course Outcomes 

En
gi

n
e

er
in

g 
K

n
o

w
le

d
ge

 

P
ro

b
le

m
 A

n
al

ys
is

 

D
es

ig
n

/D
ev

e
lo

p
m

en
t 

o
f 

so
lu

ti
o

n
s 

C
o

n
d

u
ct

 in
ve

st
ig

at
io

n
s 

o
f 

co
m

p
le

x 
p

ro
b

le
m

s 

En
gi

n
e

er
in

g 
To

o
l u

sa
ge

 

Th
e 

En
gi

n
ee

r 
an

d
 T

h
e 

W
o

rl
d

 

Et
h

ic
s 

In
d

iv
id

u
al

 a
n

d
 

C
o

lla
b

o
ra

ti
ve

 t
ea

m
 w

o
rk

 

C
o

m
m

u
n

ic
at

io
n

 

P
ro

je
ct

 m
an

ag
em

en
t 

an
d

 

fi
n

an
ce

 

Li
fe

-l
o

n
g 

le
ar

n
in

g 

P
SO

1
 

P
SO

2
 

24AMEC5BT.1 2 2 1 1 - - - - - - - 1 1 

24AMEC5BT.2 3 3 2 2 - - - - - - - 2 2 

24AMEC5BT.3 2 2 1 1 - - - - - - - 1 1 

24AMEC5BT.4 3 3 2 2 - - - - - - - 2 2 

24AMEC5BT.5 2 2 1 1 - - - - - - - 1 1 

 
 

 

 

 

 

 

 

 

 

  














































































































































































































































































































