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Abstract

Diabetes is day by day growing in India. The affecting
factor is that now a days diabetes is with many complica-
tions and to be occurring in each age group in the country.
Purpose of the work presented in this paper is to hope that
the findings of Diabetes free food product analysis with di-
abetes complications will reveal the current situation of Di-
abetes. There were more papers related to six sigma pub-
lished but in this paper, wish to propose completely cov-
ering review on Six Sigma. Diabetes analysis through Six
Sigma DMAIC process and TBCA algorithm. Basically Six
Sigma is process improvement technique. Six Sigma is pro-
cess quality tool by identifying causes and removing defects.
In TBCA, threshold is set by distance between cluster cen-
ter and data point. Data point would be assigned to that
cluster otherwise not, if the data point has less distance than
the threshold distance. Diabetes complications and diabetes
free product contents can be analyzed. Diabetes analysis
can be improved using Six Sigma data analysis and then
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applying TBCA. We are going to use combination of Six
Sigma process and Threshold Based Clustering Algorithm.
Firstly six sigma DMAIC processes on diabetes complica-
tions as well as diabetes free product contents; then TBCA
algorithm on outcome from DMAIC process.

Key Words:Clinical Data, Food Data, Correlation, In-
cremental Cluster, Anytime TBCA, C4.5 algorithm.

1 Introduction

Now a days, technology is being used for making decisions about
right food choice. Diabetes is one of the most common diseases in
the world. This proposed exploratory research aims to analyze Dia-
betic patients report and food item contents for recommending food
product to Diabetic patient. Six Sigma and TBCA algorithm are
used to analyze Diabetes. It is hoped that this research will provide
proper analysis of Diabetes. The main idea is analysis of diabetes
complications and food item data that automatically recommend
best suitable products to diabetic patients. So in previous study
there were different combinations used for Diabetes treatment and
prevention. The result from those systems was diabetes preventive;
we can improve it by applying new combination of Six Sigma and
TBCA. The proposed study presents a Six Sigma DMAIC approach
and Threshold Based Clustering Algorithm (TBCA). This study is
carried out by considering diabetic patients medical reports and
food item data as a primary source of input data set. AHP and
TBCA are used to analyze diabetes mellitus [6] [13].

Health concern systems need a huge amount of data in the form
of databases for research and analysis for making medical decisions.
As an outcome, medical information systems in clinics, hospitals
and institutions become larger and larger so the process of extract-
ing a feature becomes more complex and difficult. To avoid this,
computerized AI systems have been examined. By using this ma-
chine learning based AI systems, currently AI represents significant
data mining tools available. It has been shows reliable, valid, sig-
nificant method to discover pattern and features. By research, data
mining has been proven concrete method for diagnosis and reduces
the cost and human resource. Machine learning provides robust
solutions for expert systems, recommendation systems and data
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mining for our future civilization. Machine learning systems solve
specific problem instead of writing code, by creating their own logic
and so now a day machine learning systems are most accurate for
data mining process and all such above systems.

Data mining is a technique to extract useful information from
a large datasets. In medical field, there are more than thousands
of datasets are available throughout the world and eac h one has
valuable information. Clinicians and medical institutions use this
data mining techniques for more accurately diagnoses the disease
and to assist a curable medicine.

In recent time, Diabetes is rapidly increased disease in all age
group and Diabetes mellitus or diabetes is a perennial, long-lasting
condition in which body is not able to use the energy taken as
food. In all types of diabetes body breaks down the sugars and
carbohydrates which you take into a special sugar called glucose.
Glucose fuels the cells in body, but cells need insulin to take the
glucose and use it as energy. So with diabetes mellitus, either your
body doesn’t make enough insulin; it can’t use the insulin proper
it does produce, or a combination of both.

According to International Diabetes Federation (IDF) in 2015
report, there were an estimated 78.3 million affected with diabetes
in South East Asia. In addition to that, by 2040 there will be an
estimated 214.8 million affected. 1 in 11 adults has diabetes around
the world in 2015& this will be 1 in 10 adults in 2040.

Six Sigma - Six Sigma introduced by Bill Smith in 1986 while
working in Motorola; Six Sigma is process improvement with having
a set of techniques and tools. Basically it is organizations tool to
improve the capability of business manufacturing process. It helps
to increases the performance and decreases the process time; and
helps to improvements in profits, which exceed towards maintaining
quality.

TBCA - It is like closeness factor based clustering problem. It is
based on one simple assumption that data comes in chunks. Thus
closer the data points, higher the probability that they are belong
to same chunk [6].

The main contributions and novelty of this paper are summa-
rized as follows.

1. For the Initialization process, Random clinical data for dia-
betes and food dataset is given as input.
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2. For Selection process, this study further analyzes the effect
of variable selection on PCA monitoring performance through sta-
tistical analysis.

3. After it, for Reproduction process, C4.5 algorithm and TBCA
algorithm is used for the cluster analyses.

4. And Incremental cluster is replaced for further studies and
it will be the Reproduction based incremental cluster process.

5. By using this incremental cluster datasets, results aims to the
correlation between clinical data and food data by using Analytical
Network Process (ANP).

2 TECHNIQUES USED

RESEARCH METHODOLOGY
DMAIC consists of five stages.
1. Define Phase: In order to implement the Six Sigma Method-

ology, it is essential to define:
• Principal Component Analysis (PCA) for data selection.
• To check quality of anti-diabetic food items
• To regulate flow of sugar
• To check/verify quality of food item for diabetes
2. Measure Phase: It is essential that you measure the perfor-

mance of Core Processes. You will need to:
• U-Chart for mapping
• Mapping of food item database and clinical database
• To check accurate readings
3. Analyze Phase: The next step is to analyze the data and

process map to establish causes of defects and where you can im-
prove:

• Analysis of mapped data
• Cause & Effect Diagram and TBCA algorithm is used for

analysis of mapped data.
4. Improve Phase: Using the output data from the analyze

phase it is now possible to fix and prevent problems to improve the
process by finding solutions.

• Future State Process Map
• Steps to specify processes for control inferences
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5. Control Phase: Control and sustain improvements over time
by:

• Process Control

Figure 1: Six Sigma DMAIC Process

Figure 1: It shows the Six Sigma DMAIC (Define-Measure-
Analyze-Improve-Control) process.

2. Data Sources
The clinical data consists of a 768 diabetic patients. This dataset

is collected from Indian Pima diabetic source. And different 25 dia-
betes free food product dataset. The reports are voluntary diabetic
follow ups carried out by the patients on a regular basis at the
medical center.

Population being taken into consideration for this research study
is predominantly Indian. The diabetic patients are factored into
type1 and type2.

3. C 4.5 Algorithm
C4.5 builds decision trees from a set of training data in the same

way as ID3, using the concept of information entropy. The training
data is a set of already classified samples. Each sample consists
of a p-dimensional vector, where they represent attribute values or
features of the sample, as well as the class in which falls.

At each node of the tree, C4.5 chooses the attribute of the data
that most effectively splits its set of samples into subsets enriched
in one class or the other. The splitting criterion is the normalized
information gain (difference in entropy). The attribute with the
highest normalized information gain is chosen to make the decision.
The C4.5 algorithm then recurs on the smaller subsists.

Steps for C 4.5
The general algorithm for building decision trees is:
• Check for the above base cases.
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• For each attribute a, find the normalized information gain
ratio from splitting on a.

• Let a best be the attribute with the highest normalized infor-
mation gain.

• Create a decision node that splits on a best.
Recur on the sub lists obtained by splitting on a best, and add

those nodes as children of node.
4. Threshold Based Clustering Algorithm(TBCA)
TBCA is Threshold Based Clustering Algorithm and enhanced

from CFBA (Closeness factor Based Algorithm) based on simple
assumption data arrives in chunks and closer the data points, higher
probability to relate that data chunks [6].

Three Phase of TBCA:
[1] Initial Phase: Data arrives into Chunks.
[2] Incremental Phase: It compares closeness value with already

formed clusters and compares matching clusters.
[3] Final Phase: Update the set of clusters and new data are

available for the analyst to knowledge augmentation.
Formula used for calculation of accuracy-
ClusteringvalueofsingleiterationClusteringvalueofmultipleiteration

Clusteringvalueofsingleiterationdatasets
Accuracy = 91.9 %
Algorithm
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3 RESULTS

By performing PCA the impactful and non- Impactful attribute is
derived. After it the C4.5 and TBCA is applied. By C4.5 algorithm,
Instance based clustering data is achieved and Through TBCA,
Threshold based data is achieved.

After it the C4.5 and TBCA is applied. By C4.5 algorithm,
Instance based clustering data is achieved. Through C4.5 clusters
are generated and validate based on next process TBCA. TBCA,
Threshold based clustering algorithm is closeness factor based al-
gorithm and clusters are formed by using closeness Value. By using
these Algorithms, one incremental learning based data set is gen-
erated and another is intelligent data set is generated.

The result of this proposed work is analyzed by statistical val-
idation techniques and generalized it through real data. The val-
idation techniques are sum of square between cluster and sum of
square within cluster for external validation and for internal vali-
dation, Precision, F-measure and revise is performed.
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4 WORKFLOW OF APPLICATION

Figure 2: Flow Chart for TBCA formulated Six Sigma

Figure 3: Selecting Dataset for Applying different algorithms

Figure 4: TBCA Output
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Figure 5: C4.5 Algorithm Output

Figure 6: Before applying PCA on Diabetes dataset
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Figure 7: After applying PCA on Diabetes dataset

Figure 8: Final Recommendation System

5 CONCLUSION & FUTURE SCOPE

Considering clinical dataset of diabetes patients for and applying
Principle Component

Algorithm (PCA) find out impactful and non-impactful attributes
for both dataset.

Then applying C4.5 algorithm generate an instance based dataset
and clusters. And on same dataset applying TBCA find out Thresh-
old Based clusters. By comparing both clusters generate intelligent
dataset for diabetes dataset.
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By performing this work it is concluded that the clinical dataset
and food dataset is correlated to each other and it will be analyzed
by cluster based incremental algorithm. The future Scope is to
evaluate by using some deep learning algorithm and classification
techniques.
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