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ABSTRACT 

Departing from the conventional approach of 

representing a kinematic chain through a set of identi-

fication numbers, an attempt has been made to represent 

a kinematic chain, with turning pairs, by a unique number,-

called identification code (IC). In the earlier part of 

this thesis, these ICs are established for kinematic chains 

by deriving coefficients of structural similarity of these 

chains with respect to corresponding complete chain. IC 

of mechanism is expressed as a set consisting of IC of 

parent chain and IC representative of frame link. Following 

the conventional approach, rooted graph method and an 

analytical method is also proposed for the identification 

of mechanisms, path generators and function generators. 

A new method of graph representation is shown to result 

in a more realistic characteristic polynomial and variable 

characteristic polynomial for a multiple jointed kinematic 

chain. ICs, derived in a certain way, are shown; (i) to 

produce a more refined number representation scheme and 

(ii) a more convincing classification scheme. 

In the latter part of the thesis, an entirely 

new concept-namely, the concept of canonical numbers, is 

shown to produce unique and decodable identification codes 



(iv) 

for kinematic chains with simple turning pairs. Testing 

two chains for isomorphism is, thus, equivalent to a 

comparison of their canonical numbers (max code or min 

code). Based on proposed algorithms, for max/min code, 

programs are written in Fortran IV and executed on 

In-2960  computer. All possible schemes of canonical 

numbering, obtained from these programs are shown to 

Produce automorphism groups. A canonical number approach 

is shown to be quite useful in identifying kinematic 

chains with simple/multiple joints and also with revolute/ 

non-revolute joints. A method of identifying mechanisms, 

driving link mechanisms, and paths is also proposed. 

Symmetry operations of point and line group, derived from 

autamorphism groups, are shown to be useful in enumerating 

structurally distinct mechanisms, driving mechanisms, path 

generators and function generators. 
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