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ABSTRACT
Fisheries is a very important economic activity and a flourishing sector in India. This sector has immense potential

which if realized can make a difference in the lives of millions depending on fishing as a source of livelihood. The sector
currently employs about 15 million people. It has the potential to improve the livelihood options of coastal communities
provided it is organized on scientific and commercial lines. Improving the prediction accuracy of fishing ground is of
great benefit to the growth of fishery economy. Naive Bayes and Decision Tree algorithms are widely used due to their
high classification performance and simplicity. Naive Bayes model has a stable classification efficiency and is less
sensitive to missing data. J48 decision tree model has high accuracy, and the classification rules are easy to understand.
However, both models have their own limitations in classification problems. Therefore, in this paper we proposed a
different approach based on support vector machine which can be applied on images which are more informatics data
for classification and it has a regularization parameter, which makes the user think about avoiding over-fitting. We use
the concept used in Generalized Discriminant Analysis (GDA) for parameter reduction which reduces the time and
storage space required, removes multi-collinearity, improves the performance and it becomes easier to visualize the data
when reduced to very low dimensions such as 2D or 3D. Therefore, this model is suitable for the prediction of fishing
ground. It has a good effect on handling data with missing attribute values and ambiguous relationship between
attributes.
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I. INTRODUCTION
In recent years, the marine economy in India has been developed steadily, and the fishery economy has
become an indispensable part of India's economy. Therefore, the development of fishery industry is an
important part in India's development as a world economic power. It plays a great role in ensuring the national
food security and protecting the marine rights. At present, satellite remote sensing techniques and
mathematical modeling techniques are widely used in marine fisheries to improve fishing efficiency and
increase the industrial benefits. How to use the marine environment information and fishing data to predict the
position and quantity of specific fish is the key to improve fishing efficiency and catch the fish reasonably.
We use the classification algorithm in data mining to analyze the marine environmental data and fishing data
in order to get valuable information and guide the practical fishery production, so as to improve the fishing
prediction precision and reduce the fishery cost.

Fishing ground prediction based on classification model in data mining has become a hotspot, such as
generalized linear model, Naive Bayes model and decision tree model. However, each model has its
limitations. Naive Bayes model is a classic theory. It has high classification efficiency and is less sensitive to
missing data. However, it is limited to the situation that the attributes are independent of each other. Its
performance will be affected when the premise does not set up. Decision tree model has a simple
classification rule and high accuracy. But it is prone to over-fitting phenomenon and it has general
classification efficiency.
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In the existing studies, based on Bayesian probability model, Zhou Weifang et al. used historic statistic data of
bigeye tuna longline catch and sea surface temperature data to estimate model prediction parameters for
Indian Ocean tuna longline fisheries [1]. Cui Xuesen et al. established forecasting model of the northwest
Pacific Ommastrephes bartramii fishing ground based on Naive Bayes method according to sea surface
temperature and chlorophyll-a concentration [2]. And they also used classification and regression tree
algorithm to construct the prediction model of Chile Jack Mackerel fishing grounds based on sea surface
temperature and other elements of the marine environment [3]. Studies mentioned above only use one single
model to predict. The shortcomings of above classification models are not taken into consideration in the
prediction process of fishing ground. Bayesian decision tree model has been applied to many fields such as
admission data mining [4], carrier customer churn prediction [5], traffic accident delay time prediction [6],
and the part of speech recognition of participles [7].

This paper is structured as follows. Section II introduces the proposed algorithm, section III analyzes the
performance of proposed algorithm and section IV and V contains conclusion and references respectively.

II. PROPOSED ALGORITHM
In this paper our proposed algorithm has following steps
i. Gathering and preprocessing data.

ii. Apply Direct decision functions: decision boundaries are determined to minimize the classification
error of both training data and unknown data.

iii. Use GDA for minimization of dimensions.
iv. Apply soft SVM.

Gathering and preprocessing data
We use data from long-range tools such as satellite-based AIS (Automatic Identification System) and VMS
(Vessel Monitoring System) to provide insight into vessel movements elsewhere. VMS was specifically
designed to monitor commercial fisheries while AIS was intended as a safety feature to avoid vessel collisions
under low visibility. The reception range of coastal monitoring tools such as tower-based applications (tAIS,
radar) is limited to inshore areas.

All vessel tracks were classified and pre-labeled as potential fishing and non-fishing events by an expert based
on information on fisheries characteristics as obtained from literature, analysis of the tracks (speed and
movement profiles by gear type, flag, vessel size and area of operation), personal interviews with fishermen
and fisheries on-board observers and comparisons to speed and movement profiles from observer data for the
Northeast Atlantic. Characteristics include speed over ground, change of direction within a defined area,
spatial-temporal movement patterns, operational time and duration of the fishing event. The testing of the
algorithms against expert-labeled data was chosen because suitable observer or logbook data for the fleets and
time period examined were unavailable to us. Expert judgment on vessel behavior based on the
aforementioned characteristics might be a conservative approach, as some fishing events will be missed.

In order to improve fishing activity prediction, for each data point we calculated whether it occurred during
night or day.

Direct decision functions
After preprocessing gathered data, we have a data set S which has m values, Ci (i=1,2,…..m) and each has K
features, which represents m categories. CiS is a collection of data items belonging to Ci in S. The information
expectation of S can be calculated according to the following formula.

Info(S) = -Σ pi log2 pi ,          i=1 to m

Where pi denotes the frequency category Ci appeared in S. Assuming that the original dataset S is divided into
v data subsets, the information expectation after splitting is calculated as follows.
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InfoA(S) = Σ |Sj|/|S|×Info(Sj v ) , j=1 to m

where |S| and |Sj| denote the number of data items in S and Sj respectively.

GDA for minimization of dimensions
Each data value has K features where all features cannot be used for training because some can be redundant
or unnecessary information so we apply generalized discriminatory analysis to get reduced set of features
which minimizes computation time and will increase efficiency.

We know K is the total number of features or dimensions of a data value. We can rescale the data so that this
covariance is the identity:

Then one can show that to classify a data point after scaling is equivalent to finding the estimated class
mean which is closest to the data point in the Euclidean distance. But this can be done just as well after
projecting on the K-1 affine subspace HK generated by all the for all classes. After doing it we get is a
dimensionality reduction by linear projection onto a K-1 dimensional space.

We can reduce the dimension even more, to a chosen, by projecting onto the linear subspace HL which
maximizes the variance of the after projection (in effect, we are doing a form of PCA for the transformed
class means ).

Apply soft SVM
After reducing features we have Kmin no of dimensions to each data value Ci where i=1, 2 …m.
For training of SVM a reduced dataset is desirable because it reduces computation time and improves
efficiency. So, we applied direct decision function to find training data from a set of data which contains some
useless data. Decision boundaries are determined to minimize the classification error of both training data and
unknown data. If training data is in class 1 and undesirable data is in class 2 then decision function will be like
this

if D(x) > 0  Class 1

else   Class 2

After applying above all procedures we get finally a dataset Smin having Ci (where i=1, 2 .. mmin)  and each data
has Kmin dimensionality. We use this data set to train SVM. In this paper, we used soft MARGIN SVM
because it is not separable in the feature space, minimizes classification error and maximizes generalization
ability.

SVM classifies dataset into two classes. The first class is desired output that is a rich fishing ground and the
other class consists of normal data.

The calculation by SVM is as follows:

If the problem is non-separable, we introduce slack variables ξ i.

Minimize ||w||2/2 + C/p Σ i=1,M ξ i
p

subject to yi D(xi)≧ 1 − ξ i

where C: margin parameter,

p = 1: L1 SVM,

= 2: L2 SVM

L1 SVM
Maximize
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∑i α i − C/2 Σ i,j α i α j yi yj g(xi )tg(xj)

subject to

∑i yi α i = 0, C≧ α i≧0.

L2 SVM
Maximize

∑i α i − C/2 Σ i,j α i α j yi yj (g(xi )tg(xj) + δ ij /C)

subject to

Σ i yi α i = 0, α i≧0,

where δ ij : 1 for i = j and 0 for i ≠ j.

The resulting decision function is given by

D(x) = Σ i α iyig(xi)t g(x) + b.

If D(Ci) > 0 that data will be desired output.

III. PERFORMANCE EVOLUTION
Table 1. Features Comparison with other Algorithms

Feature Proposed SVM Others

Can be applied on image data? Yes No

Avoid over-fitting? Yes No

Removal of multi-collinearlity? Yes No

Parameter reduction? Yes No

Minimizes classification error? Yes No

Table2. Comparison of experimental results of three models

Model Hit rate P Cover rate R

Naive Bayes 0.754 0.755

J48 0.788 0.800

NBDT-J48 0.807 0.820

Poposed SVM .812 .800

Table3.Runtime of three prediction models

Model Avg Time

Naive Bayes .02

J48 .24

NBDT-J48 .31

Poposed SVM .02
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CONCLUSION
In this paper, we proposed an efficient algorithm to predict the fishing ground. It overcomes the drawbacks of
Naïve Bayes and J48 algorithm which require more time and space. Our Algorithm can be applied on images
also which are more informatics data for classification not taken in previous algorithm. It has a regularization
parameter, which makes the user think about avoiding over-fitting. We used the kernel trick, so you can build
in expert knowledge about the problem via engineering the kernel.  An approximation is used to bound the test
error rate.

We used the concept used in Generalized discriminant analysis (GDA) for parameter reduction which reduces
the time and storage space required further and removal of multi-co linearity improves the performance. It
becomes easier to visualize the data when reduced to very low dimensions such as 2D or 3D. So, algorithm
proposed in this paper is efficient than the previous algorithm of same type as analyzed in the performance
evaluation section.
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