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DEPARTMENT OF ROBOTICS
TEACHING PLAN
Contact " Date of
cé‘;];:e C%E;FE Semester | Branches Periods Tiﬁi“?' commenceme
i | Week 4 ni of Semester
FUNDAMETALS OF ROBOTICS
kot I | aees 6 | 2024-25 | 30.07.2024
COURSE OUTCOMES
1 Demonstrate the classification and basic components of robots. [K2]
) Apply various motion analysis principles to solve problems involving Manipulator
- Kinematics. [K3]
3 Apply Jacobian and Lagrangian principles to solve manipulator Dynamics Problems. [K3]
4 Know about various path planning techniques and analyze different motions of robotics
systems [K3]
5 Discuss robot programming technigues and commeon programming commands [K2]
6 Explain various robotic applications in different fields and the working of various drive
systems. [K2]
Outcomes / Text | conta %
Tupics T P Book / Delivery
UNIT | Bloom’s M4 Topies/Activity Referen | ot Method
Level &5 Hour
= UNIT-I Introduction
g _ T1,T2,
g J 1.1 | Introduction and History of robots, R1.R2 2 E
B ==
?s—é _‘é Classification of robots hased on | T2,T3, =
ER= 12 | several types like generations, | R1.R3 2 é
g o coordinates and control system R e
1 s 2 Present status and future trends. Basic | T1,T2, ?-;%
= 2 1.3 | components of robotic system. Basic | R1LR2 2 58
o8 . =
7 e terminology P
E % Accuracy, repeatability, resolution, | T1,T3, &
g 5 1.4 | Degree of freedom. Mechanisms and | R2,R3 5 =
A g | {ransmission, _ } =
o '3 | End  effectors, Grippers-different | T2,T3. 2 3
o g methods  of  gripping, Mechanical | R1,R2
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orippers-slider crank  mechanism,
screw type, rotary actuators
1.6 Gripper types : Cam type gripper,
magnetic grippers, vacuum grippers, | 12,13, 4
air operated grippers, Specifications of | R1,R2
robot
‘h:;'::;' Linkage 3.10 software for study of {
Syilabus DOF of various mechanical grippers
Total 13
@ ) UNIT-I1 MOTION ANALYSIS and MANIPULATOR KINEMATICS:
lf'-i ;3.. Homogeneous transformations as T1.12,
?5" == 2.1 applicable to rotation and translation, | R1.R 3 2
o § problems—Euler Angles - 5
T ~§ gz D-H Notations, joint coordinates and | T1.T2, 2 _
Ee g 22 | world coordinates R1,R2 4 72
2530 SE
’% s = i, Forward and inverse kinematics, T1,T2, 5 T
> B § 2.3 pmb}mns of simple robotic R1,R2 4 =2
= B manipulators. i
= 2B g
Sy | TS g_ Z Roboanalyzer software for 2
éﬁ:hllfﬂ = = representing position and orientation 1 5
R of robots
Total 12
UNIT-III MANIPULATOR DYNAMICS:
'EE:: % . Ditterential transformation of TL.TZ, =
E; E g 3.1 | manipulators, Jacobians RI.R3 3 %
o) g % Lagrange, Euler and Newton, Fuler T2.T3, % <
"5’ O R 3.2 | formulations, Problems, RI,R2 B2
11 = 3 g £
-,;g-_; 2 3 ROBOT CONTROLS: Point to point | 11,12, 3
S % ‘5‘ 3.3 | control, Continuous path control, R1LR3 2 =3
T & & | | Intelligent robot ="
! E a8 Control system for robot joint, Control | T1,13, ¥
e = 34 | actions R2.R3 2 5‘
i Roboanalyzer software for |
Syilibis representing IK an FK of robots
Total 14
Know about UNIT-IV  TRAJECTORY PLANNING:
IV various path il Joint space seheme- cubic polynomial | T1,T2, .
planning i fit, obstacle avoidance in operation R2,R3
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techniques
and analyze | space-cubic polynomial fit with via T1,T3, 4
different ' point, blending scheme. RI1,R2 Chalk and
. 5 = I pue inlk
muttm:&s of Introduction To Robotic Programming | T1,T2, Ipptiweb
robotics 43 RIR3 2 resources
systems e
[K3] methods of robot programming, T1,T2, ;:;?Tﬁn
Discuss 4.4 | WAIT, SIGNAL and DELAY R2,R3 2
robot commands
programmin 45 Programming Languages: generations | T1L.TZ, |
g techniques = | of robotic languages R2,R3
and PP introduction to various types of T1,T2, i
common ; progranmming RZ,R3
e Small programs to robot control based | TLT2,
g commands on VAL, RAIL, AML programming | R2,R3 2
K2] 47
E:;Ig: Robot programming languages 1
Syllabus
Total 16
2 UNIT-V ROBOT APPLICATIONS
; Eobot applications in Material T1.T3:
| 5.1 Transfer, Machine loading and un- R1,R3 1
“ loading operations
.E Robots in processing operations - spot | T1,T2, 1 e
= 52 | and continuous arc welding RIR3 E
E Robots in spray painting, Assembly T1,T2, g
= operations R2,R3 I
= 53 |vP E
= Inspection, Safety in roboties, | TLT2, | £
& "g 54 | Training, mainf:_;'.nance RI1.R3 %
Y % , Applications of robot in Medical, TLTZ s
8 9 5.5 | agricultural and space applications. R1.R2 2 s
Bi g
-
» D Unmanned vehicles: Ground, Ariel TLT2, 2
3 g 5.6 | and underwater applications R1,R2 2 :&
2 n E
= =
@ .E DRIVE SYSTIEM: introduction to TI1,T2, E
E = 5.7 | drive systems, working of hydraulic RI,R2 1 g
=g drive system
3= = Working of pneumatic and electrical | T1,T2,
==
== 5.8 . . R1,R2 1
3 g | drive systems.
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Cenlint Interfacing of sensors with Arduino

[F— board 1
Swliubuiz

Total | 11

O

Total no of hrs

Text _Buuka:
S5.No, AUTHORS, BOOK TITLE, EDITION, PUBLISHER, YEAR OF PUBLICATION
Tl Groover MP /Industrial Robotics/ 2™ /Pearson Edu /2016

T2 Mittal RK & Nagrath 1 J /Robotics and Control/3™/ TMH/2015

T3 Ganesh S. Hegde/ A Textbook on Industrial Robotics/3™/ Lakshmi Publications/2015
Reference Books:
S.No. AUTHORS, BOOK TITLE, EDITION, PUBLISHER, YEAR OF PUBLICATION

R1 Fu K 8/Roboties/3™/ Mc Graw Hill/2017

R2 | Asada and Slow time/Robot Analysis and Intelligence/ 3"/ Wiley Inter Science/2017

R3 John J Craig/Introduction to Robotics/3™/ Pearson Edu/2015

|
Web Details

| 1.https:/iivwww.galileo.ora/robotics/intro. htmil
2.https.//www.robotshop.com/en/rabot-parts. html
3 https:ffen.wikipedia.org/wiki/Robot_kinematics
4 www scholarpadia ora/article/Robaot dyvnamics
5.https:/iwww.robots . comfapplications
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