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Robot Kinematics ] 2025- ,
23RB5TO1 and Dynamics v Robotics 5 2026 09.07.2025
' COURSE OUTCOMES
Describe the fundamentals of robotic systems, including components, degrees of
COo1: i ; K2
freedom, and coordinate transformations.
CO2: Apply transformation matrices and coordinate frames to represent the position and K3
" | orientation of robotic links.
CO3: Perform direct kinematic analysis for SCARA and articulated robots using D-H K3
" | parameters.
CO4: | Analyze and solve inverse kinematics problems for multi-axis robotic manipulators, | K4
CO5: Analyze dynamic equations of robotic manipulators using Newton-Euler and K4
" | Lagrangian formulations.
CO6: Apply joint and Cartesian space techniques to plan trajectories for pick-and-place K3
" | operations.
Text Book .
; Course | Topic Contact | Delivery
Haet Outcome No Tople/Activity / Hour Method
Refference
Unit-1 - Introduction
4 o 11 Introduction, Components of T1, T3/R3 1
ey a robotic system
3 a
EEXN f Freed
E R Degrees of Freedom,
?‘% = 12 Classification of robots TR0/ R l
= 8 %E o : .
E g ﬂ_ﬂE E 13 pugtmn and orientation of 11, T3/R3 7
5858 objects
v E 82 . .
E g 'E 1.4 DbJEC'I:'S cunrdl.nate frame T1, T3/R3 5
€8sy Rotation matrix Chalk &
emo 88 Talk, PPT
2" 25 : : 1, T3/R3 2 : '
I E 5L C 1.5 | Euler angles T1, T3/ Videos
SEEE Tutorials
<8 g © | 1.6 | Roll, pitch and yaw angles T1, T3/R3 2
U .= O
ﬁ - é E di T fi i
£'s B B 17 Coordinate Transformations, T1,T3/R3 2
ES%S coordinate frames
2 oE g g | Rotations, Homogeneous T1, T3/R3 4
& 'Z, 2o : coordinates ’
ﬁ S '%E Joints, end effectors
S Ed g 1.9 = ] T1, T3/R3 i
E = =8 grippers.
S g E g Total 14
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Unit - II - Direct Kinematics

2.1 | Link coordinates T1, T3/R3 1
E 2.2 D-H Representation, T1, T3/R3 2
Ty 8D 2.3 The ARM equation. T1, T3/R3 2
:Eu = = 2.4 Direct kinematic analysis for T1, T3/R3 2 Chalk &
1 k= < ; Four axis, . Talk, PPT,
é’ < 8 25 SCARA Robot and T1, T3/R3 2 T\f’iduusl
o 2. = | Three axis Articula utorials
£ o ¢ = kit e T1, T3/R3 1
E.2 & @ |27 |FiveaxisArticulated Robots. | T1, T3/R3 2
25 E 2.8 Six axis Articulated Robots. | T1,T3/R3 1
S EER Total 13
Unit -III - Inverse Kinematics
9 3.1 The inverse kinematics T1,T3/R3 5
2= problem _
2w 3.2 General properties of T1 T3 _
B E : . T3/R3 2 Chalk &
v G L | solutions. I P
11 Z £ 3.3 Tool configuration, T1, T3/R3 1 'a'_k* PPT,
E ?i‘g B | 3.4 Inverse kinematics of four T1.T3/R3 - Tvlde.m"
58 “ % axis SCARA robot (T WLk
2 ® &3 (35 Three axis Articulated robot | T1, T3/R3 2
a B2 (45 Five axis Articulated robot T1, T3/R3 2
S0 m
< EEE Total s 3 3
Unit -1V - Robot Dynamics
s 5 4.1 | Inertia ofa link T1, T3/R3 2|
e & Recursive formulation of '
-E E Eb 4.2 | Dynamics using Newton- T1,T3/R3 3
E T Euler equation ~ Chalk &
IV 2 29 Equation of 2R and 3R Talk, PPT,
B E‘ i 4.3 | manipulators Using T1,T3/B3 3 Videos
E-E % 4 Lagrangian Tutorials
= g8.8 Equation of 2R and 3R
NE EE| 44 manipulators Using Newton- | T1, T3/R3 2
%E B8 Euler Formulations, |
£e28 Total 10
Unit: V -Trajectory Planning
= 5.1 | Workspace Analysis, T1, T3/R3 1
B Work envelope of a Four axis
§ 5 5.2 SCARA robot T1,T3/R3 1
2 9 5.3 | Five axis articulated robot T1, T3/R3 1
ol 5.4 | Workspace fixtures, T1, T3/R3 1
g8 The pick and place Chalk &
v T 5.5 ; T1,T3/R3 2 Talk, PPT,
2L g Operations, . Videos
853 | 5g |lowntspacetechnique - T1, T3/R3 2 Tutorials
=B U continuous path motion,
E 2 a 5.7 | Interpolated motion, T1,T3/R3 1
£ ¢ | 58 |Straightline motion T1,T3/R3 1
- E";ﬂﬂ. cg | Cartesian space Fechmque n |y T3/R3 5
B £ trajectory planning.
2 5 Total 12
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CUMULATIVE PROPOSED PERIODS Total | 60

Text Books:

1

Robert ], Schilling, Fundamentals of Robotics Analysis and Control, PHI, 2011.

2

John J. Craig, Introduction to Robotics: Mechanics and Control, Pearson, 4th Ed., 2018,

3

Niku 5.B,; Introduction to Rohetics, Prentice Hall, 3% Editon, 2024

Reference Books:

1 | Richard D. Klafter et al., Robotics Engineering, Prentice Hall.1989
2 | Saha 5.K, Introduction to Robotics, Tata McGraw Hill. 37 edition,2024.
2 | Groover M.P,, Industrial Robotics, Tata McGraw Hill, 27 Edition, 2017.
Web Details
1 | https://onlinecourses.nptel.ac.in/noc20 me53/preview
2 hitps:/ /erescenteducation/wp-conten 1 -kinematics-and-
dynamics.pdf —
3 hetps:/ /www.youtube.com /watch?v=LgRg4HmHssc&list=PL2idcbvRB1CNOGIPI2ZZVIZAjracsY
ZgNn
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