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Introduction

Derived Information from the predicted waves will be the basis for engineering design and
plays an important role in the construction, maintenance and management of coastal and offshore
construction projects. The wind-induced-waves due to having high energy and frequency are of
great importance in the sea. In this research, the adaptive network based fuzzy inference system
was selected to predict the waves’ characteristics.. Study About prediction of wave
Characteristics is carried out by several researchers. Zarghani et al (2006) studied the
characteristics of wind-induced waves at the coast of Khark island They used the SPM model to
conduct the survey. The results obtained from the model showed that the highest wave was 3.7 m
with rotation period of 6.8 seconds. Taleghani and Amirteimori (2008) used the field data of the
Caspian Sea waves measured by a waveguide buoy in an artificial neural network. Finally, the
comparison of real data measured by the measurement systems with the results of the neural
network is a good match that indicates the accuracy and speed of the method used in the short
term. Kamranzad and Etemad Shahidi (2011) studied the prediction of wind-induced waves in
Assaluyeh using the SWAN numerical model. The validation results of the model showed that
the results of calibration model have a good accuracy. The calculated error indices in validation
periods also showed the acceptable accuracy of SWAN modeling. Therefore, the constructed
model had the ability to predict wave height and period of time in Assalouyeh. In order to do
present research, the Adaptive Nero-Fuzzy Inference System as one of the soft computing
methods is used. The study area chosen Bushehr and forecasts for the period December 2008 to
2010 is considered. The results showed that, in prediction height of wave induced by wind,
accuracy of the Adaptive Nero-Fuzzy Inference System and decision tree are same and are higher
than the empirical methods. The comparison results of prediction from empirical methods
showed that among the experimental methods, SMB method with high correlation coefficient and
less error percent than the other experimental methods has higher accuracy in estimating height
of waves in addition the SPM method is not suitable method for determining the height of waves
and under estimated the real values.
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Methodology
In this research used two soft computational methods and three emperical mthods.

Adaptive Neuro-Fuzzy Interference System & Decision tree

Modify network-based fuzzy inference (ANFIS) is a combination of two soft-computing
methods of ANN and fuzzy logic. Fuzzy logic has the ability to change the qualitative aspects of
human knowledge and insights into the process of precise quantitative analysis. However, it does
not have a defined method that can be used as a guide in the process of transformation and human
thought into rule base fuzzy inference system (FIS), and it also takes quite a long time to adjust
the membership functions (MFs). Unlike ANN, it has a higher capability in the learning process
to adapt to its environment.
Decision-tree induction algorithms are highly used in a variety of domains for knowledge
discovery and pattern recognition. They have the advantage of producing a comprehensible
classification/regression model and satisfactory accuracy levels in several application domains,
such as medical diagnosis and credit risk assessment. In this chapter, we present in detail the
most common approach for decision-tree induction: top-down induction. Furthermore, we briefly
comment on some alternative strategies for induction of decision trees. Our goal is to summarize
the main design options one has to face when building decision-tree induction algorithms. These
design choices will be specially interesting when designing an evolutionary algorithm for
evolving decision-tree induction algorithms.

Results and Discussion

The Extracted result of this study was in five sections including the neuro-fuzzy, decision tree,
SMB,SPM and CEM. In this part results of the neuro-fuzzy and decision method are illustrated
within the graph and other results are summarized in Table (1).

Evaluation of the results of the implementation of comparative neuro-fuzzy network
comparison with observed wave

Using the relations of the neuro-comparative inference method, the wave height was
calculated and its dispersion graph was plotted in the form of a time series graph Fig (1).
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Fig 1- Comparison of the received wave height from the comparative fuzzy neural network
approach to the observed wave using a three-hour time series

Evaluation the results of the decision tree implementation compared to the observed wave
Using the relations of the decision tree method, the wave height was calculated and its
dispersion graph was plotted in the form of a time series graph Fig (2).
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Fig 2- Comparison of the received wave height from the Decision tree relative to the
observed wave using a 3-hour time series

In order to verify the accuracy of the mentioned models, their statistical errors are calculated.
The root mean square error, the coefficient of correlation of the indices considered in the
evaluation of the models in tables (1) are shown for three hour forecasts respectively,
respectively.

Table 1- Comparison of Errors Used in Wave Height Forecasting for Three Hour Estimates

Height of Wave r RMSE
Neuro-fuzzy 86 0.16
Decision tree 83 0.14

SMB 79 0.24
SPM 72 0.3
CEM 75 0.27

The results of the study showed that the predictions for shorter periods in the neural-fuzzy
inference network are more consistent with field record data. This means that the increase in the
modeling time period will reduce the accuracy of the results. This result is consistent with the
results of other researchers, including Kamranzad et al (2011). According to the form of the
equation governing the optimal training algorithm, the reason for this conclusion is that the
correlation of the wave height with the previous characteristics of the wave and the wind was
lower in higher periods of time.

Conclusions

In general, the results of this study can be summarized as follows that The annual windfall and
wind abundance of the Bushehr port indicate that the northwest wind dominates with 16.15
percent. And the highest frequency of wind speed is between one to four meters per second with
63.2%. Comparison of prediction results by empirical methods shows that SMB method with
more correlation coefficient and lower error rate than most other experimental methods have the
highest accuracy in calculations in estimating wave height. In addition, the SPM method is the
most inappropriate way to determine the wave height and predict the wave height downstream.
Also, the results show that increasing the forecast distance from three hours to six hours leads to
a reduction in the accuracy of predictions. The results also show that the accuracy of the ANFIS
models and the decision tree is similar and that the accuracy of the experimental models is
higher; the ANFIS's errors in predicting wave height are less than other wave prediction methods.
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