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The objective of this course is to introduce 3—-dimensional (or spatial)
kinematics and Kkinetics, Serial and parallel manipulators are used as objects
to which kinematics or kinetics principles are applied. In kinematic analysis
of mechanisms the Denavit—Hartenberg method will be used; and in
dynamic analysis, both Lagrange’'s equations and principle of virtual work
will be used to obtain equations of motion,

Students are expected to be very active in studying this course. From
time to time, they will be asked to answer questions or to solve an exercise
during the class.
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acceleration analysis on
spatial rigid bodies.
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Lagrange s equations,
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principle of virtual work,
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1 Basic Principles of Dynamics: Classifications of
108/02/24 ; .
Manipulators:
108/02/25~| _ . . ) ) ) . . .
2 108/03/03 Rigid Body Kinematics: Direction, Orientation, and
Location of a Rigid Body: Direction Cosines,
108/03/04~ . . .
3 108/03/10 Rigid Body Kinematics: Euler Angles and Rotation
About an Axis Through the Origin,
108/03/11~| _, | . .
4 Rigid Body Kinematics: Homogeneous
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Transformations,
108/03/18~ ) . . .
5 Rigid Body Kinematics: Denavit—Hartenberg
108/03/24 . )
Homogeneous Transformation Matrices,.
108/03/25~| _. . . . . .
6 Rigid Body Kinematics: Velocity and Acceleration
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Analysis.
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7 108/04/07 Rigid Body Kinetics: Mass Moments of Inertia,
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9 108/04/91 Rigid Body Kinetics: Generalized Coordinates:
Potential and Kinetic Energy.
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108/05/05 Rigid Body Kinetics: Lagranges Equations.
108/05/06~| _ . . .. :
12 Rigid Body Kinetics: Lagrange's Equations.
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13 108/05/19 Rigid Body Kinetics: Lagranges Equations,
108/05/20~| . . e .. .
14 108/05/26 Rigid Body Kinetics: Principle of Virtual Work,
108/05/27~| . . e .. .
15 108/06/02 Rigid Body Kinetics: Principle of Virtual Work,
108/06/03~| _. . e .. .
16 108/06/09 Rigid Body Kinetics: Principle of Virtual Work,
108/06/10~| _. . e .. .
17 108/06/16 Rigid Body Kinetics: Principle of Virtual Work,
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18 108/06/23 MARH
N VAT R, AN R, ‘
TS 2RAZZYRIF T Bk, BRIRAFE BOAR R AA,
TR T | ST EERFE % open booksF RHELT, BB HEAE,
KEXAE | T #EA
Tsai, Lung—Wen, Robot Analysis: The mechanics of Serial and Parallel
¥ kA Manipulators, John—Wiley, 1999,

Moon, F. C,, Applied Dynamics: With Applications to Multibody and
Mechatronic Systems, 2nd ed., Weinheim : Wiley—VCH, 2008,

Meriam, J. L, and Kraige, L. G., Engineering Mechanics— Dynamics, 8'th
edition, SI version, John Wiley & Sons Inc,, USA, 2015,
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