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ABSTRACT

This paper describes a simple (yet powerful)
methodology for decision making based on fuzzy
sets. In an example to demonstrate the method-
ology we show how to determine a preferential
grain crop for given conditions and grower cir-
cumstances.

The paper proposes a multi-level fuzzy eval-
uation function [4, 6] which will totally order a
number of crop alternatives. The model can be
used to consider various input conditions and al-
lows for the flexible treatment of such issues as
soil degradation, erosion and pollution. These
issues and others are graded subjectively in terms
of a membership function and partitioned into
a matrix which is crossed with an aggregated
weighted index for crop yield.

The resulting multi-level comprehensive fuzzy
evaluation function considers environmental is-
sues, management skills and economic benefits
with biophysical suitability and allows us to make
recommendations for land usage.

1. Introduction

The technique described in this paper provides
a mechanism for integrating multi-dimensional
variables, determined from both empirical and
expert knowledge, to give a overall numeric as-
sessment of interactions between variables. The
technique has a wide range of applications in
many fields. As an example of how the tech-
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nique can be applied, we demonstrate how to
perform comprehensive land evaluation for se-
lecting suitable cropping options in agriculture.
The domain is interesting because decision mak-
ers base their choices on a wide range of consid-
erations, e.g. biophysical land capability, envi-
ronmental impacts, socio-economic and political
Land
evaluation needs a synthesis of this information
to guide objectives which are easily constructed
and viewed in a structure called an interaction
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matriz.

2. Comprehensive evaluation

Assume the object set ¢ = {C,C,,...
and the object’s attribute set X = { X7, Xy, ...
where X is a fuzzy subset of C'. Given the grade
membership of each object to each attribute,

e

:uXi](Ci) =%; 7€ [071] ,fOI’i € [17m] andj € [17n] .

then the fuzzy relationship matriz of €' to X
is;

C Cy Ch
1,1 V1,2 Y1,n

R= 2,1 72,2 Y2,n (1)
7m 1 7m 2 ’}/m,n

If weightings (a;) are given to each attribute
X;, a normalized fuzzy set or a fuzzy vector
on X is given by A = (a1,4az,...,a,) where,
Yria; =1and 0 < a; < 1, i.e. there is more
than a single weighting.

The comprehensive evaluation result B is:

B=A-R, (2)
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