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Mining Patient Information Using 

Triangular Fuzzy Logic 

 

 

 

Abstract- The clinical trial analysis is a main objective of 

medical treatment. Medical practitioner takes decision 

about patient’s health, according to the clinical trial 

reports. Most of the clinical trial reports and results are 

in vagueness form. Researchers discover the knowledge 

from the clinical trials by using datamining techniques. 

Data preparation is essential process in datamining. In 

data preparation process, the vagueness value of clinical 

data has to be consolidated. The fuzzy logic assists to 

formalize the vagueness value and prepare the data for 

mining the knowledge. Fuzzy membership function 

exercises the vagueness value that is in the range 

between 0 and 1. The objective of this paper is to fuzzify 

the patient data using triangular membership function 

and mining the valuable information. The output of 

triangular membership function shows the fuzzified 

clinical data. 
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I. INTRODUCTION 

Clinical data mining is one of the new 
domains in the clinical informatics [9][10].  The large 
amount of data collects in clinical trials.  In the 
clinical data, the laboratory results and reports are in 
vagueness form [1]. When Data mining techniques 
apply into clinical dataset, the vagueness values 
restrict the knowledge discovery and decision making 
becomes fail [3]. Fuzzy logic is well suit to handle 
the vagueness value and deals with Boolean logic. 
Fuzzy set are viewed as a generalization of classical 
sets. The classical set is defined by crisp boundaries. 
Fuzzy set is defined by its ambiguous boundaries. Its 
properties are described by its membership function 
µ(x). Membership function helps to change the 
classify set into fuzzy set. In our proposed method, 
the fuzzy logic is applied over into the clinical dataset 
[8]. Triangular membership function assists to fuzzify 
the clinical data and mine more knowledge about 
patient medical details [1].  

II. TRIANGULAR MEMBERSHIP FUNCTION 

The triangular curve is a function of a 
vector, x, and depends on three scalar parameters 
[2][8], a, b, and c, as given by

 

The parameters a and c locate the "feet" of the 
triangle and the parameter b locates the peak. 

 

Fig1. Triangular membership function 

The three main basic features involved in 
characterizing membership function are the 
following. 

Core: The core of a membership function for some 
fuzzy set � is defined as that region of universe that 
is characterized by complete membership function in 
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the set � . The core has elements x of the universe 
such that     µA(x). = 1 

Support: The support of a membership function for 
some fuzzy set � is defined as that region of universe 
that is characterized by non membership function in 
the set � . The support comprises elements x of the 
universe such that     µA(x). > 0 

Boundary:  The support of a membership function for 
some fuzzy set � is defined as that region of universe 
containing that have a non zero but not complete 
membership function in the set � . The boundary 
comprises those elements x of the universe such that    

        0 < µA (x). < 1  

III. PROPOSED METHOD 

The analysis of clinical trials is too complex 
due to the vagueness value.  So the valuable 
information becomes uncertainty when apply the 
datamining in the clinical trial dataset.  The 
vagueness value discarded the accuracy of 
knowledge discovery. For avoiding this issue, in our 
proposed method applies the fuzzy logic into the 
clinical trial dataset when prepare the data for mining 
process. Generally, the laboratory reports and trial 
results are in crisp set format. The crisp set with their 
operations and properties are expressing the classical 
logic which leads to attain the vagueness results 
[6][9]. So the decision making becomes hard and 
fails in better knowledge discovery.  The 
fuzzification is the process of transforming the crisp 
set into fuzzyset.  For fuzzifying the clinical trial 
data, in our proposed method applies the triangular 
membership function. It’s consolidated the vagueness 
value and converts into fuzzy set. Table 1 shows the 
sample clinical trial dataset. The boundary values 
have to be setup for all attributes except PatientID, 
Gender and Blood group attributes.  The membership 
value [0,1] of each attribute values associate with 
boundary value. For example, if patient causes 
diabetes disease, the blood sugar metric value is 
important for diagnosis. The range value of blood 
sugar shown in below 

Table 1.Blood sugar level chart 
 

Low Normal  High 

< 80 80 <=100 >100 

 The boundary value of sugar is based on the 
chart. In fig1, a, c areboundary value and b is core 
value. Therefore a=80, b=100 and c=320 (maximum 
value). In table 2, the sugar level of PatientID is 230. 
The fuzzification executes as per equation which 
derived in section 2.  The implementation is given 
below  

Triangle (230:80,100,320) = (230-100) / (100-80)  

   = 130/20 

   = 6.5 

   = (320-230) / (320-100)  

   = 90/220  

   =0.40   

f(x)= max (min(6.5,0.40),0) 

       = 0.40 

Figure 2 shows the result in the triangular 
membership shape. 

  

 

 

 

 

 

 

 

Fig2. Indication of fuzzy value in triangular 
membership shape 

The fuzzy value of sugar metris230 is 0.4. It 
is observed that the calculation, the PatientID 116 
causes diabetes in severe condition. The result has 
suggested, the patient ID 116 has to be taken 
treatment immediately. This formulation applies into 
values of all attributes except PatientID, Gender and 
Blood group attributes. 
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IV EXPERIMENTAL RESULT. 

Our proposed method is applied over sample 
clinical dataset. In sample dataset of following 
attributes such as Patient ID, Gender, Age, Blood 
Group, Weight, Fever (F0C), Sugar and 
BloodPressure (BP). The Sample dataset has shown 
in the below table. In table 2, the attribute name ID 
represent the patient ID, ‘G’ represent the Gender, 
‘B’ represent the Blood group, ‘W’ represent the 
weight, ‘A’ represent the age, ‘BP’ represent the 
Blood Pressure, ‘F’ represent the Fever (F0C)  and ‘S’ 
represent the Sugar. 

Table2. Sample clinical dataset 

 

Let a,b,c are membership variables as shown 
in the Fig 1.The boundary and core value of 
membership assign into following attributes 

BP = {a=60,b=100,c=200} 

Fever(F0C) ={a=90,b=97,c=107} 

Sugar={a=30,b=108,c=320} 

Age= {a=18,b=54,c=90} 

Weight= {a=40, b=54,c=92} 

Blood Group= {a=0,b=4,c=8} 

In sample data, fuzzify the values by using triangular 
member function. The result shows in the table3. 

Table3. Fuzzy clinical dataset 

 

Search Record Press 1 to Continue 
Exit Press 2 
1 
Enter Patient-ID: 112 

 
Search Record Press 1 to Continue 
Exit Press 2 
1 
Enter Patient-ID: 116 

 
Search Record Press 1 to Continue 
Exit Press 2 
1 
Enter Patient-ID: 118 
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Search Record Press 1 to Continue 
Exit Press 2 
1 
Enter Patient-ID: 120 

 
 

V CONCLUSION. 

In our proposed method, fuzzy logic has 
applied into sample clinical dataset and addresses the 
uncertainty in clinical data and changed the 
vagueness values into fuzzy values by using 
triangular membership function. The fuzzified 
clinical data assist to discover more knowledge 
accurately. In future, Clinical data will be applied 
into trapezoidal membership function [4][5] for 
improving the performance of fuzzification. 
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