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Abstract

Group Technology (GT) is a modern manufacturing philosophy which has emerged as an important
scientific principle in improving the productivity of manufacturing systems. Cellular Manufacturing
(CM) is an application of GT philosophy. The task of machine and component grouping, otherwise
known as Group Technology cell formation problem solving, is the most important step in the Cellular
Manufacturing system (CMS) design. This paper presents a distance measure based approach for
solving GT cell formation problem.

INTRODUCTION

Group Technology (GT) is a modern manufacturing philosophy which identifies and
exploits the similarity of parts and processes in design and manufacturing. One specific
application of Group Technology is Cellular Manutacturing (CM). CM strives to attain the
benefits of a product oriented layout for medium variety, medium volume production
environment by processing a family of parts (components) on a group of machines. In
designing a cellular manufacturing system, machine and component grouping (GT cell
formation) is an important issue. In this phase, parts requiring similar operations are grouped
into the same part family and machines are identified to form the machine cell to process the
part family. The design problem is often made complicated by exceptional parts and
bottleneck machines which cause intercellular movement of parts. An effective Cellular
Manufacturing System needs a cell formation approach that produces component families
and machine cells to minimize intercellular moves (Cheng,1998).
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CONCEPT OF GT CELL FORMATION

The concept of machine and component grouping can be explained using a binary (0-1)
matrix called machine-component incidence matrix A = [ aj; ] constructed based on the
component route sheets. A positive matrix entry ‘1’ indicates that the component j has an
operation on the machine i and a ‘0" entry indicates the opposite. The cell formation task
involves transformation of the initial matrix into a configuration with all positive entries
arranged inside blocks along the diagonal of the matrix. This block diagonalized matrix
helps in the identification of machine cells and part families. The machine — component
grouping problem can be viewed as a clustering problem with major objective of generating
independent machine cells with least intercellular moves.

AN OVERVIEW OF LITERATURE

The cell formation problem has attracted a great deal of research efforts and several
procedures have been developed to solve it. Broadly the cell formation methods can be
classified as Visual inspection method, Part coding method and Production  based
methods(Dimopoulos,2001).Visual inspection approach requires considerable experience on
the part of an expert. Part coding approach is useful in design retrieval but needs extensive
time and effort. Production based methods such as Rank order clustering method
(King,1980) has the disadvantage of being unable to provide disjoint groups with certainty.
Hierarchical clustering methods(Gupta,1990) suffer from the problem of chaining . Non-
hierarchical clustering method (Chandrasekharan,1987) requires the specification of total
number of manufacturing cells in advance which contradicts the fundamental philosophy of
GT that groups exist naturally. Some modern heuristics which have been
applied(Cheng,1998) to the design of cellular manufacturing systems usually encounter the
crucial difficulty of higher computational complexity(Chen, 2003). Hence, there is a need to
develop a Group Technology cell formation approach which can bring out most natural
machine and component groupings and thus provide a rough cut design with least
computational complexity. The proposed approach is an attempt in this direction.

THE DISTANCE MEASURE
The proposed approach uses a machine-component incidence matrix to model the cell

formation problem. The following distance measure between machines i and j is defined to
block diagonalize the matrix (Cheng ,1998).

d; = Az.|a‘ —a,| (1)

where n = Number of components.
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