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Abstract — As of late, the majority of the ventures advancing their items dependent on the quality accreditation they got on the
items. The customary method for evaluating the item quality is tedious, anyway with the create of Al strategies the procedures
has gotten more productive and expended less time than previously. In this paper we have investigated, a portion of the Al
strategies to survey the nature of wine dependent on the characteristics of wine that relies upon quality. We have utilized white
wine and red wine quality dataset for this exploration work. The wine informational collection has been being used in examine
for quite a while and still it stays as the benchmark informational collection. Nature of wines is hard to characterize as there
are numerous components that impact the apparent quality. This paper introduces a basic survey of research slants on Wine
quality and usercentric similitude quantifies also. A tale client driven comparability measure in item bunching is proposed to
assess the mainstream Wine informational index named Red Wine dataset. The exploratory outcomes got in this work can give
preferable proposals to item purchasers over the current frameworks. The proposed methodology is equipped to amass the
Red wine dataset into requested gatherings of favored wine variations and can pass judgment on the wine quality dependent
on these client inclination gatherings.
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Consumers, distributors, and makers. No two persons
I. INTRODUCTION judge he wine alike even they taste the wine
simultaneously while being able to share and detect all the
same attributes. Experience helps a lot and hinders the
taster. So assessing the quality of wine depending only on
the taster's experience and sensing is a big process.

The intrinsic characteristics (visual, taste, smell),
environmental characteristics (climate, region, site) and
management practices (viticulture practice), as well as
hysicochemical ingredients (acid, pH, etc.) are the factors
f interest in assessing the quality of Wine. Data mining
echniques in predicting wine quality are in progress, with
ome promising results in the domain. Physicochemical
and sensory tests are crucial in Wine certification. It is the
routine practice in physicochemical laboratory tests, to
characterize wine by determination of density, alcohol or
pH values, but sensory tests rely mainly on human
experts.

In recent years there is a modest increase in the wine
consumption as it has been found that wine consumption
has a ositive correlation to the heart rate variability [1].
With the ncrease in the consumption wine industries are
looking for Iternatives to produce good quality wine at
less cost. Different wines have different purposes.
Although most of the chemicals are same for different
type of wine based on the chemical tests, the quantity of
each chemicals have different level of concentration for
different type of wine. These days it is really important to
classify different wine for quality assurance [2]. In the
past due to lack of technological resources it become
difficult for most of the industries to classify the wines
based on the chemical analysis as it takes lot of time and
also need more money. These days with the advent of the
machine learning techniques it is possible to classify the
wines as well as it is possible to figure out the importance
of each chemical analysis parameters in the wine and
which one to ignore for reduction of cost.

Wine classification is a difficult task as taste is the least
understood of the human senses. The relationship between
the physicochemical and sensory analysis are complex to
understand. In the food industry, in addition to the food
quality research, machine learning techniques have also
been applied in classification of wine quality. Machine
learning methods provide the way to build models from
data of known class labels to predict the quality of a wine.
In old days Wine was considered as a luxury item. Today,
it is popular and enjoyed by a wide variety of people.
Professional wine reviews offer insights on wines
available n large quantity in each year. A systematic way Il. RELATED WORK
is needed to utilize those large number reviews to benefit

wine
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In the past few attempts have been made to use different
machine learning approaches and feature selection
techniques

to the wine dataset. Er and Atasoy proposed a method to
classify the quality of wines using three different
classifier such as support vector machines, Random forest
and k-nearest neighborhood. They have used principal
component analysis for feature selection and they found
good result using Random forest algorithm [3].

Chen et al proposed an approach that will predict the
grade of wine using the human savory reviews. They have
used hierarchical clustering approach and association rule
algorithm to process the reviews and predict the wine
grade and they found an accuracy of 85.25% while
predicting the grade [4].

Appalasamy et al proposed a method to predict wine
quality based on physiochemical test data. They have
pointed out that classification approach helps to improve
the quality of wine during the production [5].

Beltran et al proposed an approach to classify the wine
based on aroma chromatograms and they have used PCA
for dimensionality reduction and wavelet transform for
feature extraction and classifiers such as neural network,
linear discriminant analysis and support vector machine
and found that support vector machine with wavelet
transforms perform better than other classifiers [6].

Thakkar et al., used analytical hierarchy process (ahp) to
rank the attributes and then used different machine
learning classifiers such as support vector machine and
random forest and they found accuracy of 70.33% using
random forest and 66.54% using SVM [7].

Reddy and Govindarajulu used a user centric clustering
approach to recommend the product. They have used red
wine data set for the survey purpose. They have allocated
relative voting to the attributes based on the literature
review. Then they assigned weight to the attributes using
Gaussian Distribution Process. They judged the quality
based on the user preference group [8].

The above past work motivated us to try different feature
selection algorithm as well as different classifiers to
compare the performance metrics. This paper proposed
GA based feature selection and SA based feature selection
and used different classifiers such as PART, RPART,
Bagging, C5.0, random forest, svm, Ida, naive bayes etc.

A good number of research papers have been published
on wine quality that is mostly based on the empirical
studies in the wine industry. Most of the research was
endorsed to assess wine quality using physicochemical
data is based on small sample sizes. In [18] pattern
recognition approaches that include clustering, principle
component analysis, nearest neighbors, etc. were applied

to classify wines from Galicia (northwestern Spain)
among several different brands.

The dataset used consists of 42 white wines. Principle
component analysis (PCA) for wine classification
according to the geographical region was reported in [21].

The authors used the data set that contains 33 Greek
wines with physicochemical variables. The details of a 2-
stage classification done (principle component and
clustering) from 24 industrial fermentations of a particular
type of wine were given in [9].

This study tried to detect undesirable fermentation
behavior. In [14] authors proposed an improved KNN
method with weights, which considerably improves the
performance of KNN method. The authors employed a
kind of preprocessing on train data. They introduced a
new value named Validity to train samples which cause to
more information about the situation of training data
samples in the attribute space. This new value takes into
accounts the value of stability and robustness of any train
samples regarding with its neighbors. KNN with applied
weights employs validity as the multiplication factor
yields to more robust classification rather than simple
KNN method, efficiently. The Wine dataset is the result
of a chemical analysis of wines grown in the same region
in Italy that derived from three different cultivars. The
analysis determined the quantities of 13 attributes found
in each of the three types of wines. This data set has been
in use with many others for comparing various classifiers.
In the context of classification, this is a well-posed
problem with wellbehaved class structures. Data mining
techniques to classify the quality of wines using a larger
physicochemical data set were used in more recent works.
Cortez and his colleagues [20] built models using support
vector machine, multiple regression, and neural networks.
A dataset with a large number of records is considered
(vinho Verde samples from the Minho region of
Portugal). A computational procedure was developed that
performs simultaneous variable and model selection.
Support vector machine achieved desirable results,
“outperforming the multiple regression and neural
network methods”. This model is vital in supporting the
oenologist wine tasting evaluations and to improve wine
production. The results of this research are relevant to the
wine science domain, helping in the understanding of
physicochemical characterization and the things that
affect the final quality.

In[15] authors enforced unsupervised neural network
(NN)

based on Adaptive Resonance Theory (ART1) as an
alternative to statistical classifier so as to discriminate
among the 178 samples of wine possessing 13 numbers of
attributes. The dimensionality of the feature variables was
reduced to 5 by principal component analysis (PCA). Out
of 13, the first 2 numbers of principal components
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captured over 55.4 % of the variance of the wine dataset.
Nonhierarchical K-means clustering algorithm was used
to choose the classes available among the samples of
wine. Appalasamy et al [10] applied two classification
algorithms, decision tree and Naive Bayes and compared
results with the recent work results.

In [11] authors proposed a brand new data science area
named Wine informatics. In order to automatically
retrieve wines' flavors and characteristics from reviews,
which are stored in the human language format, authors
proposed a novel "Computational Wine Wheel" to extract
keywords. Two completely different public-available
datasets are produced based on the new technique in their
paper. The hierarchical clustering algorithm is applied to
the primary dataset and got purposeful clustering results.
Association rules mining is performed on the second
dataset to predict whether or not a wine is scored higher
than 90 points or not supported on the wine savory
reviews. Fivefold crossvalidation experiments were
executed based on different parameters and results with a
range of 73% to 82% accuracy were generated. This new
domain will bring huge benefits to fields as diverse as
computer science, statistics, business, and agriculture.

In [13] authors proposed a data analysis approach to
classify wine into different quality categories. A data set
of white wines of 4898 records was used in the analysis.
As the data set was imbalanced with about 93% of the
observations are from one category with respect to the
occurrence of events in it, Synthetic Minority Over-
Sampling Technique (SMOTE) was applied to
oversample the minority class. A balanced data was
considered to model a classifier that categorizes a wine
into three categories.

These categories include high quality, normal quality, and
poor quality. Three classification techniques used in this
work include decision tree, adaptive boosting and random
forest. Among the techniques, random forest produced to
produce the desired results with the minimal error. Based
a Wine dataset of 4898 instances the authors attempt to
build models that classify different wines into quality
categories. With this model, the test data is tested. The
quality variable is assessed by many factors The authors
concluded that the analysis would give a clearer idea to
winemakers as to which variables influence the quality
the most and what steps could be an attempt to attain
more desirable outcomes.

In [24] authors used Analytical Hierarchy process (AHP)
classification algorithm. This algorithm provides the way
to recommend wine on the basis of the components of the
wine. Wine selection on the basis of its attributes is a
different approach. The Machine Learning Techniques
used here helped in finding the component accuracy of
wine attributes. The Analytical Hierarchy Process (AHP)
is used for arranging and examining complicated

problems by mathematical calculations. AHP defines
multiple attribute issue to advise a particular commodity
to an individual. The process of AHP is mainly used to
calculate weights. The inputs for AHP are relative
preferences and attributes. The authors have taken red
wine dataset and weights were allotted to them based on
AHP. The obtained results after analysis of the data were
used for recommending a wine to individuals. Users need
reasonably good recommendations in finding products
according to their likes and dislikes.

In [22] authors compare data-centric evaluation with user-
centric evaluation and obtain remarkable results in favor
of usercentric approach.

In [12] authors used a new clustering algorithm based on
the mutual vote, which adjusts itself automatically to the
given dataset, needs minimum overhead in terms of
parameters, and also able to detect clusters with different

densities in the same dataset. Currently, many
Voting/Rating machine searing based automated
recommender  software  systems are  developing

continuously by many companies for voting based
selection of products. A customer would be interested in
purchasing products that are similar to the products that
he/she liked earlier.

In [23] authors proposed an algorithm that combines user-
based approach, item-based and Bhattacharyya approach.
The main advantage of this hybrid approach is its
capability to find more reliable items for
recommendation. Collaborative filtering technology
works by creating a database of preferences for products
by their customers. Collaborative technology is becoming
popular in the latest research areas such as E-business,
Banking, Space, and Share Market and so on.

In [19] authors proposed an improved collaborative
filtering algorithm that combines k-means algorithm with
CHARM algorithm. This hybrid approach improved the
prediction quality of recommendation system.

In [17] authors tried to improve the learning speed by
splitting the cluster tree into sub-clusters and by using
exploration and exploitation phases and aggregates as
well. From user-centric sensor data, Friendbook discovers
lifestyles of users and measures the similarity of lifestyles
between users. It recommends friends to users if their
lifestyles have high similarity.

In [24] authors model the daily life of users as life

documents. Using these documents lifestyles are extracted
by using the Latent Dirichlet Allocation algorithm.

I11. CONCLUSION

In this paper, As of late, the majority of the ventures
advancing their items dependent on the quality
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accreditation they got on the items. The customary
method for evaluating the item quality is tedious, anyway
with the create of Al strategies the procedures has gotten
more productive and expended less time than previously.
In this paper we have investigated, a portion of the Al
strategies to survey the nature of wine dependent on the
characteristics of wine that relies upon quality. We have
utilized white wine and red wine quality dataset for this
exploration work.

The wine informational collection has been being used in
examine for quite a while and still it stays as the
benchmark informational collection. Nature of wines is
hard to characterize as there are numerous components
that impact the apparent quality. This paper introduces a
basic survey of research slants on Wine quality and
usercentric similitude quantifies also. A tale client driven
comparability measure in item bunching is proposed to
assess the mainstream Wine informational index named
Red Wine dataset. The exploratory outcomes got in this
work can give preferable proposals to item purchasers
over the current frameworks. The proposed methodology
is equipped to amass the Red wine dataset into requested
gatherings of favored wine variations and can pass
judgment on the wine quality dependent on these client
inclination gatherings.

IV. FUTURE WORK

In future we can try other performance measures and
other machine learning techniques for better comparison
on results. This analysis will help the industries to predict
the quality of the different type of wines based on certain
attributes and also it will helpful for them to make good
product in the future.
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