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Abstract 
This work presents an algorithm for design of cellular manufacturing system. It considers 
sequence of operation for every component as ordinal level data. The ratio level data includes 
operation time per unit, production volume and machine capacity. A matrix model is 
developed to incorporate ordinal level data and ratio level data. Model is then standardized. 
From this, Part – Part correlation model is formed. This is undergone through principle 
component analysis. Now, Feature-Vector and New Standardized Sequence Part Load 
matrices are formed. These are used for grouping purpose. Part-machine orthographic view is 
used for concurrent part-machine family formation. Performance of algorithm is comparable 
and of good quality with existing methods in its class. To facilitate industrial application, it 
can be implemented by using free software, Scilab and/or commercial softwares. 
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1. INTRODUCTION
 
Cellular manufacturing (CM) is an applied concept of group technology and Just-in-time. It 
changes the conventional practice of manufacturing from functional production into small to 
medium-sized batch oriented production. The reported advantages of CM are such as better 
management of labour, tooling and production time, reduction of space, work in process 
inventory as well as paper work etc. 
      The basic problem in the design of cellular manufacturing system lies in the identification 
and grouping of parts that share similar process into families and their associate machines into 
cells, the ideal CM solution is to ensure all parts in a family fully processed within a cell. 
Parts that are manufactured by more then one cell are known as exceptional parts. There 
should be a minimum number of parts requiring intercell travel. 
 
2. LITERATURE REVIEW
 
Techniques to develop possible solution are plentiful in the literature. These techniques can be 
classified into machine-part grouping approaches, the machine grouping approaches and the 
part grouping approaches. The machine-part grouping approach consists of the simultaneous 
identification of machine cells and part families, the part grouping approach attempts the 
initial formation of part families and followed by assignment of machines to those families. 
The machine grouping approaches are based on first identification of machine cells and then 
assign parts to those machines. 
      The main theme throughout the most research papers is clustering the unit valued (i.e. 
binary 0 or 1) entries of part-machine incidence matrix alone [1-11]. Many researchers 
considered similarities coefficients based approaches to solve cell formation (CF) problem. 
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