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Abstract— In today’s world, Large documents are being
produced every day which require to be organized and also have
the ability to extract the data of out of them. This organization into
various topics is known as text classification. To perform text
classification, many efficient algorithms are available, but this
paper will focus on Text classification using Fuzzy Neural
Networks. The First step in the algorithm that we chose is
preprocessing. In this step, all the words are divided into tokens
and stop words are removed along with the stemming also being
done. The next step in this process in feature extraction, this
process selects a subset of key words which best represent the text
documents to be able to classify the document properly. The
process however cannot yield 100% accuracy but has been refined
in the modern-day world up to 94%.
Keywords: Text classification, Neural networks, Fuzzy,
documents, Decision Tree.

1. INTRODUCTION
Daily, in media and various applications, we have a lot of
information that is being created which is mostly similar. All
these types of data are createdwhen they touch with others
such as sharing idea, or proposing new on some sort of
general topic. This text is considered to be unstructured data
that possesses traits such as sparsity, ambiguity, and
dimensionality. Text classification for documents is based
upon some existing defined category. Text classification
algorithms serve the purpose of classifying text documents
which have predefined classes, many of these supervised
classifications algorithms include Decision Tree Algorithm,
Naive Bayesian, and few other algorithms [3].
Decision tree algorithm is a supervised learning algorithm
which provides the easiest way to represent data when
compared to other algorithms, it is used to classify certain sets
of data. A decision tree creates a training which predicts class
or target value using a set of decision rules [9].
On the other hand, Naive Bayes classifier is based on the
Bayesian theorem and it is used when dimensionality is high
in range, it is used for calculating possible output based on the
data. It adds new raw data at runtime and has good classifier
[4].
We also have neural network algorithm, in which we
provide a fixed input to a neural network layer that acts to
something similar to that off a brain neuron, it takes the input
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of worded texts or documents, give each word in the
document a weight to consider its relevance to the topic. The
artificial neural network is an information processing pattern
that works in ways similar to the nervous system. It consists of
a high number of interconnected nodes that work together to
obtain the result of a problem. In this paper, We'll be using
convolutional neural networks in order to classify our
document.
2. FUZZY LOGIC
Fuzzy logic is an approach we use for computing the logic
or the "degree of truth" based upon on where it is true or false
(1 or 0) values are assigned to text in fuzzy logic. Fuzzy logic
is closer to in the way our brain work, we take the data and
form a partial truth for which further scope on for higher truth
then if a certain threshold is exceeded, for those certain
results, we get a motor reaction.
3. CONVOLUTIONAL NEURAL NETWORK
CNNs are like neural networks, they are made up of
neurons that have weights that can learn. Every single neuron
receives several inputs [19], and then it takes a weighted sum
for each neuron, and passes it to an activation function which
finally gives the output [15]. In this, The CNN has a loss
function and the preparation of neural networks we made here
can be applied for CNN as well. [11].
4. EXISTING SYSTEM
The existing system consist of a plain old neural network
which consist of the basics, which are the input layer, hidden
layers, and the output layer. Like the basic neural networks,
the job of each layer works accordingly but there is no sense
of fuzziness in the terms of the classification of the data. The
input layer will take a sentence as the input while the hidden
layer will calculate the weights at a precise level and the
output layer will display precisely to which class it belongs to
[18]. What’s wrong the existing system? Well, sometimes this
tends to misclassify the specific documents which causes a
lower accuracy when compared to other classification
methods such as SVM, and Naïve Bayes. ANN is a dynamic
system that can change it structure with respective to the
external or internal information that is fed through the
network[12]. The existing system does not allow for
approximations which can sometimes become a drawback
when the classifier is unsure on where to classify certain sets
of data.
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5. PROPOSED SYSTEM
In this report, the method that we propose will consist of
four main phases, which are text processing, feature
extraction, text classification using MLF algorithm, and
finally the evaluation of the results. Initially, the text
preprocessing is responsible for diving each individual word
in the document into the terms(tokens) [17]. Next the feature
extraction occurs to remove the unnecessary components of
the texts, the specific vector space is then moved to another
dimension for the newly created vector space to remove the
less important dimensions [20]. Finally, The MLF algorithm

is applied to determine the classes of each of the sentences
[10]. The results are then evaluated on the basis of how
accurately they were determined. So, what differs in our
proposed methodology from the original? The main idea in
our methodology is to add fuzziness to the already given
neural networks and further enhance its classification
capabilities along with providing a faster performance than
previous methods. So, the main point of the proposed system
is to add fuzziness and to classify data as per the given needs.
This will all be performed in the matter of within a minute
which allows this proposed system to stand out from the other
classifying methodologies.
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Figure 1.1

Figure 1
The basic architecture is still based upon the artificial
neural networks in a way that all the layers are still present for
the input, and the calculations along with the output [13]. The
neural network architecture is already well established in the
data science field. In this, we further enhance this architecture
with the addition of a fuzzy logic features to the networks.
This allows us to classify at higher accuracy than the
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In the above Figure, the FMMN has 3 total layers which
pertain to each task of a Neural network. The first layer is
where the inputs are received, the second layer is the hidden
layer which does the hyperbox clustering, and finally the third
layer nodes represent a class for theclustering. All the nodes
are interconnected through a series of links and each of them
have a weight.
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8. ALGORITHM
Preprocessing
Xi=< Xi1, Xi2,………….Xin>
= < P(C1/Wi), P(C2/Wi ……………., P(Cn/Wi >
for i ≤ j ≤ p.
In this, dqiis meant to indicate the number of occurrences of
wi in document dq
∂qj can be defined between the values of either 1 or 0
Therefore, we have m word patterns in total.

Figure 3.1
Figure 2
Algorithm Used

Here, tf is meant to represent the number of times a word
occurs in the documents, df(w) represents how many number
of documents use that words and N is thetotal number of
documents that we used

The experiment was performed in Java as we could
integrate more text classification techniques which would
help further with the methods. We used techniques such as
stemming, TF-IDF as well to perform the experiment. The
experiment was able to successfully classify the documents
and is able properly check if the word is relevant to a section
or not as that is the purpose of the text classifications. We also
used SQL and K-means algorithm along with CNN due to
some short text word relevancy [1].

Membership Function:
10. DISCUSSION OF RESULTS

Here, Xh=(Xh1,Xh2,… Xhn) is the hth sample in the function
and y is considered to be a coefficient that can adjust the total
variable distance that lies from Xhand Bj . The two variables
lie between he membership function values of 0 and 1. Vjand
Wj are the minimum and maximum points of specific
hyperboxBj.
9. EXPERIMENT RESULTS

For this experiment, a newgroup corpus dataset was which
consisted a set of newspapers. However, For the simplicity of
project presentation, the code will be set for a few sentences in
order to save run time and allow for a presentable timetable.
These are the following results from the MLF Classifier,
 In accuracy, the classifier had an accuracy of 95% of the
newgroup dataset.
 In precision, the classifier had the precision of 90% on
the newgroup dataset.
 In recall, the classifier had a recall of 86% on the
newgroup dataset,
 In F-measure, the classifier has the F-measure of 88% on
newsgroup dataset.
 This classifier also had the lowest running time among
all the other classifiers used to compare.
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11. CONCLUSION
In this research paper, the problem behind text
classification was analyzed and solved using the means of
Fuzzy Neural Networks. Initially, the document is tokenized
and then the features are extracted [8]. The Multi-Level Fuzzy
Network is then allowed to classify the documents as per the
given data. We’ve been able to reach the conclusion that
fuzzy neural networks are indeed accurate at classifying the
data given up to the extent of 95%. Combined with the low
runtime for this algorithm, this makes the MLF an good
alternative to other methods such as Naïve Bayes and Support
Vector Machine[2]. The topics were classified as per the
training data topics and were mostly accurate. So, we can
safely assume that the MLF is a good classifier and performs
the tasks it was meant to do efficiently. This project can be
furthered in the future with the help of tools such as
TensorFlow which allow for a deeper and more integrated
mining of text within a document to yield higher results. We
would like to conclude by stating that MLF is one of the
efficient ways for text classification given that our current era
deals with a high number of large documents and that MLF is
able to classify them with the utmost accuracy with the lowest
runtime. Fuzzy neural networks is truly one of the keys to the
future.
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