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Abstract: Diabetes Mellitus (DM), commonly referred as diabetes is a disorder that most of the people suffer 

from and which also leads to death many of the times. Type 1, Type 2 and Gestational diabetes are the types of 

diabetes. The database taken for present study is of patients suffering from Type 1 DM. In Type 1 diabetes a 

patient has to take external insulin to maintain the blood glucose level (BGL). Insulin is a hormone produced in 

the pancreas which maintains the BGL of a person. BGL is responsible for a person’s daily activity. Within a 

specified target range the blood glucose level has to be maintained. Thus the blood glucose monitoring helps 

one to link between blood glucose, food, exercise and insulin. The readings of the blood glucose level determine 

the best management strategy for diabetes. The complications occurring in diabetes reduces by maintaining 

good blood glucose control. Four to five types of insulin are available in which our focus is on Regular insulin 

and NPH insulin. Regular insulin is a short acting insulin and NPH insulin is an intermediate acting insulin. 

The present study classifies the dataset by using the SVM classification.  
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I. Introduction 
Diabetes Mellitus is a chronic and potentially life-threatening condition where the body loses its ability 

to produce insulin, or begins to produce or use insulin less efficiently, that results in blood glucose levels that 

are too high i.e. hyperglycaemia, commonly known as Diabetes. The types of diabetes are Type 1, Type 2 and 

Gestational diabetes. The beta cells in the pancreas produces a hormone namely insulin to maintain the BGL 

normal. Because of the deficiency of insulin the blood glucose level (BGL) of a person gets affected [1]. All the 

people suffering from Type 1 DM need to inject insulin from the time they are diagnosed as in Type 1 DM the 

body fails to produce enough of insulin and has to rely on external insulin throughout the day [2]. Increased 

stress and unhealthy lifestyle occurs because of the imbalance of the BGL. By which the daily life activity gets 

disturbed. Normal range of BGL are maintained by the insulin injected externally. It is not maintained till 

normal but is supposed to be at normal range.  

 

Table I. Types Of Diabetes Mellitus and Its Causes and Effects [3] [4] [5] 
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TheBGLare measured in millimoles per litre of blood (mmol/L) or milligram per deciliter of blood(mg/dL). 

Where, 1 mg/dL is equal to 18.018018 mmol/L. A normal pre-meal BG ranges approximately 80-120 mg/dl 

means 4.44-6.66 mmol/L and a normal post-meal BG ranges 80-140 mg/dl means 4.44-7.7700000000000005 

mmol/L.[6]As given by „Better Health Channel‟, in Type 1 DM patient fully depends upon external insulin there 

are five types of insulin i.e. insulin are fast or rapid-acting insulin, short-acting insulin, intermediate-acting 

insulin, mixed insulin and long-acting insulin which depends upon doctors prescription which and when to take 

for maintaining the BGL. 

Present database consist of Regular insulin dose commonly known as Humulin R, NPH insulin dose 

and UltraLente insulin dose which is short-acitng, Intermediate acting insulin and long acting insulin 

respectively. The BGL readings are taken after exercise, before and after snacks, meal and dinner, also after 

giving insulin. From these for the current study only BGL obtained after giving Regular insulin dose and NPH 

insulin dose was taken into consideration and was classified by using SVM. 

 

II. Data base 
The present dataset is related to the diabetes patients who are taking their treatment on regular basis 

and what physiological and pathophysiological changes occurs during the treatment has been recorded. The 

dataset consist of 70 patients. In which the total number of treatment days differ. Diabetes patient records were 

obtained from two sources: an automatic electronic recording device and paper records. The automatic device 

had an internal clock to timestamp events, whereas the paper records only provided "logical time" slots 

(breakfast, lunch, dinner, bedtime). For paper records, fixed times were assigned to breakfast (08:00), lunch 

(12:00), dinner (18:00), and bedtime (22:00). Thus paper records have fictitious uniform recording times 

whereas electronic records have more realistic time stamps [6]. Attributes of Diabetes files consist of four fields 

per record. Each field is separated by a tab and each record is separated by a newline. 

 

File Names and format:  
1. Date in MM-DD-YYYY format  

2. Time in XX:YY format  

3. Code  

4. Value  

 

The Code field is deciphered as follows: 

33 = Regular insulin dose  

34 = NPH insulin dose  

35 = UltraLente insulin dose  

48 = Unspecified blood glucose measurement  

57 = Unspecified blood glucose measurement  

58 = Pre-breakfast blood glucose measurement  

59 = Post-breakfast blood glucose measurement  

60 = Pre-lunch blood glucose measurement  

61 = Post-lunch blood glucose measurement  

62 = Pre-supper blood glucose measurement  

63 = Post-supper blood glucose measurement  

64 = Pre-snack blood glucose measurement  

65 = Hypoglycemic symptoms  

66 = Typical meal ingestion  

67 = More-than-usual meal ingestion  

68 = Less-than-usual meal ingestion  

69 = Typical exercise activity 

70 = More-than-usual exercise activity  

71 = Less-than-usual exercise activity  

72 = Unspecified special event  

 

Two types of data is present i.e. a diabetes data set and the another one is the ICU data set. For present 

study the Diabetes data set was taken into consideration. And only the value i.e. the blood glucose level values 

were useful of the attributes mentioned above. The BGL obtained after giving insulin was of the insulin 

formulation which had its own characteristic time of onset of effect (O), time of peak action (P) and effective 

duration (D). Significantly these time can be affected by many factors such as the site of injection (e.g. much 

more rapid absorption in the abdomen than in the thigh) or whether the insulin is a human insulin or an animal 
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extract. The times researcher have listed below are rough approximations and researcher is sure that an 

endocrinologist with different estimates will be found.  

Regular Insulin: O 15-45 minutes P 1-3 hours D 4-6 hours  

NPH Insulin: O 1-3 hours P 4-6 hours D: 10-14 hours  

Ultralente: O: 2-5 hours. P (not much of a peak) D 24-30 hours [6]. 

 

Table II. Sample Dataset Of First 10 Values Of Patient 1 

 
 

From the above dataset the BGL value after giving the Regular insulin and NPH insulin was taken out 

separately so as to classify using the SVM algorithm.  

 

Table III. Sample Dataset of First 5 Values of Patient 1 after Giving Regular Insulin Dose 

 
 

The dataset contains 21 parameters, but these two parameters were taken as BGL reading of most of the patients 

these two parameters were available whereas of other parameters all patients all readings were not available. 
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Table IV. Sample Dataset of First 5 Values of Patient 1 after Giving Regular Insulin Dose 

 
 

III. Support Vector Machine 
For the statistical study, as explained above total 7 patients count of BGL reading were taken. The number of 

count taken per patient is given as follows:-  

 

Table V. BGL Readings Count Per Patient Taken For Statistical Study 

 
 

Support Vector Machine (SVM) is used when the data has exactly two classes. The data is classified in 

an SVM by finding the best hyperplane that separates all data points of one class from those of the other class. 

The hyperplane having the largest margin is the best hyperplane for SVM. The maximum width of the slab 

which is parallel to the hyperplane and that has no interior data points is known as the margin. In the support 

vector machine, the support vectors are the data points which are closest to the separating hyperplane. These 

data points are found on the boundary of the slab. The figure 3.2 explains the support vector machine in which 

„+‟ indicates data points of type 1, and „–‟ indicates data points of type –1. 
[7] 

 

  
Figure: SVM Hyperplane[7] 
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On below sample dataset SVM classification was applied.  

 

Table VI. Sample Dataset of BGL Readings on Which SVM Was Applied 

 
 

The data was taken as 150 each of BGL obtained after giving Regular Insulin and NPH Insulin.  

 

IV. Nonlinear Classifier With Gaussian Kernel 
Nonlinear classifier with Gaussian Kernel generates one class of points inside the unit disk in two 

dimensions, and another class of points in the annulus from radius 1 to radius 2. A classifier based on the data 

with the Gaussian radial basis function kernel is then generated. To make a strict classification the box 

constraint parameter is set to Inf so that no training points will be misclassified. 

 

V. Result 

 
Figure II: Result of classification with SVM 
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As shown in Figure II the data was after applying the SVM the values of two dataset got scattered 

along the unit disk. The data didn‟t get classified properly in the circle of radius 1. Hence classification was not 

obtained and then the data was classified using the Kernel function where it was set to rbf and boxconstraint was 

set to inf. And the result obtained was as follows:- 

 

 
Figure III: Training with SVM using Kernel function set to rbf and boxconstraint set to inf. 

 

When the Kernel function was set to rbf and boxconstraint to inf the data was classified using 8 support vectors. 

Classification was perfectly done. Then also again to verify the classification the data was further classified 

using SVM Kernel function set to rbf as it is only the boxconstraint here was set to default parameters. And its 

result obtained was as follows :-  

As seen in figure 4.5 the data was well classified with SVM using Kernel function set to rbf with default 

parameters. The data was found to be best classified using SVM with Kernel function set to rbf and 

boxconstraint set to inf. But some of the data was misclassified while rounding off in the circle of radius r=1.  

The line separating the two blood glucose level was found to be as given in Figure IV. 

 

 
Figure IV: Line separating the blood glucose level 

 

A conclusion section must be included and should indicate clearly the advantages, limitations, and 

possible applications of the paper. Although a conclusion may review the main points of the paper, do not 

replicate the abstract as the conclusion. A conclusion might elaborate on the importance of the work or suggest 

applications and extentions. 

 

VI. Conclusion 
As seen as per the results obtained it was found that SVM was best classified using SVM with Kernel 

function set to rbf and box constraint set to inf. The data was classified using the support vectors. A support 

vector was formed. From this it was concluded that in the given database the diabetes subjects suffering from 
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hypoglycemia was found maximum at blood glucose value 14 to 16. This technique will be useful for 

pathologist to find out the maximum level of subjects suffering from hypoglycemia in a wide dataset.  
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