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Abstract- Predicting knitted fabric properties and
dimensional properties was a long-felt need for many
years and a considerable amount of work was carried
out using some simple, complex mathematical and
empirical models. Fabric width of single jersey
finished cotton knitted fabric is an important
parameter that affects its comfort properties. This is
also an important problem related to manufacturing
costs. The most important problem in the knitting
industry is attaining optimum fabric width during the
garment manufacturing process. The textile industry
needs to find and fix a flawless model to predict the
best possible fabric width accurately to overcome the
unwanted textile wastage and provide the most
advantageous technology in knitted fabric
manufacturing. This paper is a review that survey
recent technologies applied for prediction models to
attain optimum fabric width of single jersey finished
cotton knitted fabric. This paper mainly focused on
providing a brief review on the techniques such as
feature selection using rough set theory, Data
Mining (DM) techniques and managing of big data
with Hadoop MapReduce framework. It summarizes
the previous research works carried out on the
above-mentioned techniques. Finally, it enlists the
outcomes of the survey and gaps in this research
work.
Indexed Terms- Fabric width, rough set theory, data
mining techniques, managing of big data
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I.

INTRODUCTION

The objective of this research paper is to provide a
survey on the software techniques such as feature
selection using rough set theory, Data Mining (DM)
techniques and managing of big data with Hadoop
MapReduce framework. The detailed review of the
basic concepts of various techniques is presented to
provide an idea of the range of their potential
usefulness to the textile knitting industries. In this
paper, section II provides previous research work on
rough set theory-based feature selection, section III
discusses about previous research work done on
prediction models, section IV includes studies on big
data, and section V concludes the paper with its
outcomes and gaps.
II.

STUDIES ON ROUGH SET THEORY
BASED FEATURE SELECTION
METHODS

Today the world is driven by data. The presence of
vagueness, incompleteness, and granularity in the
generated data set gives an unreliable solution in the
data analysis. Traditional approaches handled most of
the problems in a crisp, deterministic and precise
manner. But the real-world problems cannot be crisp
and precise. Various methods have been developed by
experts to address this issue. Now-a-days rough set
theory based [1] model is used to handle vague,
uncertain, imprecise and imperfect data. Table 1 gives
the summary of research work on rough set theorybased feature selection carried out by various authors
using various techniques.
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Table.1: Summary of research work on rough set theory-based feature selection
References
Golan & Ziarko
(1995)[2]

Type of attributes / concept used
Discrete attributes / Identify strong non-deterministic
rules with estimates of decision probabilities with
approximation space

Application / data set
Stock Market Analysis /
120 information vectors & 32 attributes

Hu et al. (2000)
[3]

The neighborhood model is used to reduce numerical
and categorical features by assigning different
thresholds for different kinds of attributes /
Positive region in rough set theory
Significance of features

Different data sets 32 attributes, 10120000 samples

Zhang et al. (2005)
[4]
Thangavel et al.
(2005) [5]

Thangavel
(2006) [6]

et

al.

Wang et al. (2007)
[7]
Inbarani et al. (2007)
[8]
Fazayeli et al. (2008)
[9]
Chandra et al. (2016)
[10]

III.

Numeric and Non-numeric attributes/
Quick reduct method/ C4.5 Decision Tree algorithm

Categorical attributes / Used quick and variable
precision rough set reduct algorithm to get reducts. Rule
algorithm was used to generate rules from reducts
Discrete attributes / Genetic algorithm with PSO
Reduct concept
Dimensionality reduction based on dependency of
attributes
Numerical & categorical attributes /
Rough set, kNN, SVM

STUDIES ON PREDICTION MODELS

The various studies that have been carried out on the
prediction model are outlined in this section. The high
accuracy and automatic prediction models are required
for textile industries to overcome several issues like
time, cost and fabric wastages. A considerable amount

Simple data set with 4 attributes ,
maximum of 300 tuples
Medical/ data sets of UCI and the
Human Immuno deficiency Virus data
set
5 attributes, 8 data points
Human Immuno deficiency
Virus data set 15 attributes,500 patient
records
Different data set from UCI repository,
Maximum 6 attributes, 8124 Instances
Web usage mining/
9 attributes , 522 sessions
Simple data set from UCI repository 4
attributes with 6 objects
Automatic fabric Inspection System/
400 fabric samples (training-200,test200)

of research works is carried out by the researchers to
resolve the above-mentioned issues using naïve
Bayesian classification, ANN and ANN with PSO
methods. Table 2 presents a detailed summary of
previous work done on prediction models using
various techniques and their applications in textile
industries.

Table.2: Summary of previous research work done on prediction models
Applications / Techniques used / No. of
References
Remarks / descriptions
attributes or samples used
Golob et al. Prediction of combinations of dyes in textile The mean square error was 0.1 and
(2008) [11]
printing paste formulations / NN / 1430 more.
printed samples
Behera & Goyal Performance parameters of airbag fabrics / Achieved 12% of prediction error due
(2009) [12]
ANN / 24 fabrics with 16 attributes
to local minima and less number of
samples
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Murrells et
(2009) [13]

al.

Predicting spirality of single jersey 100%
cotton fabric/ ANN / 60 samples

Al-Aidaroos et
al.(2010) [14]

UCI machine learning repository / filter based
feature selection & rough naïve Bayes
(reduced error pruning)/ 2405 instances

Furferi et
(2012) [15]

al.

Predicting characteristics of coated fabrics/
ANN / 90 (5 different fabrics with 18 different
coating processes)

Bahlmann et al.
(1999) [16]

Automated quality control of textile seams /
NN - Self-organizing Feature Map based
classification / 126 seam specimens
Data mining algorithms using R / Naïve bayes
classifier
Prediction of drying time of wool / Filter
based feature selection Reduced Error
Pruning Tree based prediction model / 19
condition features and 1 target feature with
947 tuples (18,942 data points).
Prediction of the sewing thread consumption
of jean trousers / NN / 6 input parameters
Prediction model for the single jersey cotton
knitted fabric to predict shrinkage and fabric
weight (g/m2) / ANN/ 144 samples
Prediction of disease (positive or negative)/
ANN-PSO/ UCI repository medical data set/
maximum of 5000 tuples

Cichosz (2014)
[17]
Akyol
et.al.
(2015) [18]

Jaouachi et al.
(2015) [ 19]
Anupreet
and
Roy (2016) [20]
Kumar
[21]

IV.

(2016)

STUDIES ON BIG DATA

This part of the review encompasses studies on big and
massive data. The major challenge for the textile
manufacturing industry these days is global
competition and unforeseen demand instabilities.
These factors force manufacturers to update and

Achieved less MSE and high
correlation coefficient with R of 0.976
and identified better parameters
which affecting spirality
Achieved 95% classification accuracy
and suggested to improve accuracy
more by better preprocessing method
of data, attribute dependency
calculations & identification of
positive region
Effectively used to select process
parameter with the maximum error
±10% with an average error of less
than 5.5%
Lowering the manufacturing cost

Explained naïve Bayes in DM using
R tool
Provided better prediction with best
feature subset with minimum error in
minimum time

Achieved
R2=0.973, provided
accurate prediction model
MSE found to be lower for different
reference states of fabric
Performance of ANN improved by
the inclusion of the PSO

improve their production process to reduce their
production costs and also to meet the demand
deadlines. Table 3 presents a detailed summary of
previous work done on managing of massive data
using various techniques.

Table. 3: Summary of previous work done on scalable techniques
Application
/
Framework/
References
Description
Techniques used
Liu et al. (2005)[22] large-scale text categorization/ Developed scalable system and investigated
SVM
threshold tuning algorithms with respect to time
complexity and classification accuracy
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Wu et al. (2012)[23]

Hadoop MapReduce

Fernandez et al.
(2014)[24]
Chen and Zhang
(2014)[25]

Big data with cloud computing
Survey paper on Big Data

CONCLUSION
The following outcomes were made from the
exhaustive survey. Although a great deal of work has
been carried out on the application of various tools
such as regression analysis, ANN, GA, the
shortcomings have been identified. This present
survey addresses these issues and provides useful
information for the textile industry. Most of the
research workers used naive Bayes classifications
which are based on the independence of the attributes.
But dependency among the attributes is also needed to
identify redundant and irrelevant attributes in the data
set efficiently. All the previous prediction models
developed by the researchers are based on fewer
samples. So, the scalable algorithms are needed for
effective handling of the massive textile data set.
Hadoop framework based scalable algorithms might
be worked well both in time and space complexity to
provide better performance and processing speed.The
following gaps were pointed from the survey. So far,
rough set theory-based feature selection is not applied
in textile applications. Gaussian naïve Bayes
classification-based prediction method using the
Hadoop MapReduce framework is not yet carried out
in textile applications. The growing amount of
available data has become a serious challenge to data
mining and machine learning techniques. The wellknown classification methods that have been widely
applied so far are no longer feasible in big data
environments.
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