ABSTRACT

An important preliminary step to layouts design is the closeness relationship
diagrams developmeht. Thus far, fhere has been no methodology to confirm the
optifnality of the diagrams, which, in turﬁ, affects the construction of optimal léyouts.
This research proposes algorithm for devéloping the optimal closeness relationship
diagrams. The seven-step process of the algorithm includes acce_pting. clo-seness ratings
as .inputs, converting them into numerical pfoximity values, sorting closeness
relationships by importance, confirming feasibility of the relationship diagram by
performing the UP (U-Check and P-Index) Test, optimizing all inter-node proximities,
-identifying Ca_.rtesian coordinates of nodes, and finally drawing the optimal closeness
relationship diagram. The heart of the optimal closeneés relationship diagramming
algorithm is the UP Test. It sef\"es as the optimality indicator. Mathematical.
manipulation of the resulting.optimal closeness ratingé'is-vaccomplished to pinpoint
spatial allocation of the nodes in planar Cartesian coordinates. Results confirm that all
216 three-node closeness relatiénship diagrams and 462 four-node closeness
relation'ship diagrams devcloped based on the algori_thm are optimal. The primary
strength of the algoﬁthm lies in its -ability to guarantee optimal three-nqde and four-
node closeness relatioﬁship diagrams: The seven—step>a1gorithm is also S)‘lstematic' and
lends its.elf nicely to. coﬁputeﬁzatibn. Fufﬁre research is pianned to formulate an
~optimal closeness relationship diagrammiﬁg algorithm for any number of nodes.
.Eveﬁtually, the _corﬁputerized iayout pl@ing system based on this optimal closeness
rel_atio.nsh'ip' diagrammirig algorithm may be develbped. This helps enhance the quality N
of the obtained layouts and serves as technological contributions tovthe area of facility

plannfng and design.



