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Istanbul Technical University, Faculty of Civil Engineering, Hydraulics and Water
Resources Division, Maslak 34469, Istanbul, Turkey.

Singh et al (2005) examined the potential of the ANN and neuro-fuzzy systems application for
the prediction of dynamic constant of rockmass. However, the model proposed by them has some
drawbacks according to fuzzy logic principles. This discussion will focus on the main fuzzy logic
principles which authors and potential readers should take into consideration.

We wish to thank the authors of ‘A comparative
study of ANN and neuro-fuzzy for the prediction
of dynamic constant of rockmass’ for examining
the potential of the ANN and neuro-fuzzy systems
application for prediction of dynamic constant of
rock-mass. We would like to present the following
important points of view, which the authors and
potential researchers need to consider. This discussion will focus on six main points that are not
considered in the study.
Comment 1
Singh et al (2005) did not provide the necessary
minimum information about the working mechanism of ANN and its related constituents. It is
not clear which transfer functions are used between
input and hidden layers or hidden and output layers in the proposed ANN model? The authors also
did not deﬁne “wij”, “wjk” in their ﬁgure 1.
Comment 2
Singh et al (2005) did not indicate any knowledge
about their preference for the Gaussian membership function (MF) out of triangle, trapezoidal, or

bell shaped MFs in their neuro-fuzzy model. Is it
due to the fact that the Gaussian MFs are useful
for better modeling nonlinear and smooth trends
with continuous derivatives as they are used in this
study?
Comment 3
Using “the correlation coeﬃcient” as numerical
error criteria requires Gaussian (normal) probability distribution of the variables. It is, therefore,
necessary to check the normality of data if such
a formulation is to be used for comparison. The
authors failed to consider this point.
Comment 4
The application of ANN modeling is often achieved
without fundamental physical reasoning as an
input-output data matching. However, fuzzy logic
(FL) modeling requires insight into the physical
conﬁguration of the concerned input and output
variables in terms of MFs and their connections
through fuzzy rule basis, especially with ANFIS
program in MATLAB software after the training phase. Otherwise, misinterpretations, misuses
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and ﬂaws might be encountered in many internationally published papers (Şen 2006, 2007; Erdik
2008a, b, c, d, e). In order to avoid such pitfalls it is
necessary to concentrate on the basic philosophy of
FL rather than its mechanical uses without logical
reasoning and interpretations. Basic FL principles
require that the most left and right MFs should
have membership degree (MD) equal to 1 (Şen
2004, 2006, 2007; Erdik and Şen 2008). However,
the right-most MFs, namely “in1mf3”, “in2mf3”,
“in3mf3” and “in4mf3”, encircled in continuous circles in their ﬁgure 3 above, are decreasing limbs
towards “high” values, which are exactly contrary
to the FL principle. Therefore, these MFs, produced after the training process, are erroneous,
linguistically. The right limb of the right most
fuzzy set should either reach 1 MD or there should
be another fuzzy set with the limb at the right,
reaching 1 MD.
Comment 5
In FL philosophy, MDs, rectangular blocked in
their ﬁgure 3 above, should be either “1” or “0” or
there should be explanations for such cases which
are missing in the current paper.
Comment 6
Both MFs “in1mf2” and “in1mf4” and “in2mf5”
and “in2mf1” for the input variables “in1” and
“in2”, respectively in their ﬁgure 3 above, are
neither physically nor logically plausible. Because,
these MFs are nearly equivalent (geometrically
very close to each other), indicating that the same
set of data portion is attached with two diﬀerent
fuzzy sets, which cannot be acceptable according to
the basic principles of FL methodology. Therefore,

in order to economize the model authors should
have trained the model with less MFs for the “in1”
and “in2”, respectively.
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