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The paper deals with application of the ortho-diagonal (O-D) method of finding the non dominated sets of 
solutions and evaluations for discrete polyoptimization problems. First, the (O-D) method was modified 
for finding minimum of a scalar function. The mono tonicity property of a vector objective function is used 
by the (O-D) method for consecutive finding of jth-criteria partial non dominated sets, j E {I, 2, ... ,J}. 
To find the nondominated evaluations sets the discrete neighbourhoods S of the point Xi are investigated 
starting from the solution xi which minimizes the first objective function . In this way the consecutive 
non dominated solutions X~ID are determined. An accuracy of solution and CPU computing time depend 
on the way the discrete neighbourhoods S of the point Xi in the design space are defined. The algorithm 
of the (O-D) method is applied to solve the discrete polyoptimization of a hall with spatial grid structure. 

1. INTRODUCTION 

The ortho-diagonal (O-D) method belongs to the group of direct methods of direction improvement 
without gradient calculations [2, 8, 14]. The method was originally used for searching an extremum of 
partial objectives inside a discrete feasible domain [15]. Actually, the method is modified and used for 
searching the partial nondominated solutions and evaluations of multicriteria optimization proble~s. 
The method is matched to the requirements of discrete optimization problems, where the computing 
time for constraints checking is almost negligible as compared with the value determination of 
objectives [8]. For scalar optimization, the method is combined with an expert system [12] and 
implemented as part of the OPTIM system [14]. The (O-D) method has been applied to discrete 
multicriteria optimization of space truss structure used for covering a large span hall. The sets of 
nondominated solutions and evaluations as well as determination of a preferred solution have been 
found. 

2. FORMULATION OF POLYOPTIMIZATION PROBLEM 

An optimization problem is formulated when design variables, optimization criteria and constraints 
are determined. The design variables describe the considered object, e.g. a structure or its element 
and they are varying during the optimization process. The optimization parameters describe the 
considered object and are fixed earlier on the basis of the design assumptions, an initial analysis or a 
sensitivity analysis. Each object parameter can be considered as a design variable or an optimization 
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Although the (O-D) method has been developed for discrete problems, it can be also used with 
success for continuous polyoptimization problems or mixed (continuous-discrete) problems. The 
(O-D) method can be additionally controlled in those cases by varying size and shape (spherical or 
ellipsoidal) of neighbourhood of the point. 

The effectiveness of the discrete (O-D) method depends on the definition of neighbourhood of the 
given point. Unfortunately, increase of the number of design variables leads to exponential increase 
of the number of points in the neighbourhood S. The use of full neighbourhood S is recommended 
in the cases of 2 or 3 design variables. The use of ortho-diagonal neighbourhood So is recommended 
in the cases of 4 to 6 design variables and the orthogonal neighbourhood Sl is recommended in 
the case of larger numbers of design variables. The presented (O-D) algorithm is easy to modify 
in such a way that it can be started from neighbourhood Sl , and consecutive neighbourhoods can 
be added only when they are needed, i.e., when the nondominated solutions are not found in the 
neighbourhood Sn . 

The (O-D) method can be used for polyoptimization of structures as well as for identification, 
management and control problems. 
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