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DESCRIPTION
Design, in general terms, may be considered as the process of 
creating solutions that will give shape to the final products or 
systems in conformance to the requirements of customer. While 
encountering a design problem, we tend to utilize our skills, 
available information and put our knowledge to the problem set 
in order to fully understand the problem and to generate feasible 
and optimum solutions. The next step includes evaluation of 
applied concepts with regard to requirements of the customers 
and selecting the most validated concept for design analysis and 
optimization. In other words, design may be considered as 
mapping of the requirements of customers in the form of a 
physical manifestation. This demands better understanding of 
the problem and keeping in view the various aspects of 
customer’s requirements.

As far as the designing and modeling of kinematic chains and 
mechanisms is considered, there are various techniques which 
have been developed after years of rigorous work undertaken by 
various scientists and engineers which are very effective in the 
development and identification of various identical and as well 
as distinct multiple jointed kinematic chains like Generalized 
Matrix Notation, Transformation of links, Adjacency Matrix, 
Distance matrix etc. to determine structurally identical and 
distinct kinematic chains and mechanisms. Lately, a novel 
approach has evolved for abstractly representing a kinematic 
structure, that is akin to symbolic depiction of chemical 
compounds. Since a kinematic assembly or structure consists of 
crucial information about different types of links, the 
connection amongst them and the types of different joints,

hence it is found to be more convenient to represent a kinematic 
structure by means of a graph which provides ease for systematic 
inventory using various mathematical tools and computer 
algorithms along with combinatorial analysis.

A design methodology mandates use of concepts of graph theory 
and combinatorial analysis in conjunction with mathematical 
tools and computer algorithms for designing kinematic 
structures e.g., distinct kinematic chains and mechanisms. The 
foremost step includes identification of the functional 
requirements pertaining to various class of kinematic chains and 
mechanisms. Second step involves systematic enumeration of 
those kinematic structures exhibiting similar nature by making 
use of graph theory techniques, computer algorithms and 
combinatorial analysis.

CONCLUSION
Further, keeping in mind the potential of each kinematic 
structure in meeting the functional requirements, each such 
structure is sketched and qualitatively evaluated. Final step 
involves selection of an optimum concept for design 
optimization, dimensional synthesis, simulation, and 
demonstration of prototype. It may be defined as the study of 
motion but not taking into account the forces that have caused 
the motion. The field of Kinematics related to machines deals 
with the relative motion of machine components. A study of 
position, displacement, velocity including acceleration of 
machine components is carried out. If all the points of a body 
move in such a way that they are parallel with regard to some 
reference plane, then the body is said to be in plane motion.
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