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Abstract. Diabetes is one of the most serious public health problems of today. According to

the IDF (International Diabetes Federation) in a study published recently, Brazil currently

occupies the 5th place in the world list of nations with the largest number of sufferers [1].

A fuzzy controller in the context of diabetes plays the role of deciding the amount of insulin

needed to keep the body functioning, since the pancreas is not performing its function proper-

ly. The main advantage of using fuzzy control systems is based on the fact that the mathemati-

cal equations are not able to correctly simulate a biological system, because the parameters

of system are enough variables because they are open thermodynamic systems, which have

factors internals and externals interference [2].

For better analysis of the control system based on fuzzy logic, we used the clinical data avail-

able from the University of California at San Diego in the Project Monitoring and Control

Glucose in Humans. In the control plant was used as a dynamic model of the patient actual

data and not a mathematical model that represents a biological system [3].

In this manner can be analyzed the efficiency of a fuzzy controller made from an artificial

model (a set of mathematical equations) for the glucose-insulin system and the sensitivity lev-

el of control compared to Chein and Tsai 2010 [4].

The results satisfactorily met the goal in question, in other words, to keep the rate glucose in

physiologically normal level using data from clinical patients of Project Monitoring Glycemic

Control and the University of San Diego through a fuzzy controller made from a model ma-

thematical for glucose-insulin system.
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1. INTRODUCTION

A fuzzy system is a dynamic mapping between its non-linear input variables and output.
The inputs and outputs are real numbers and fuzzification interface converts numeric en-
tries in fuzzy sets, the inference engine uses the rule base to pro-
duce conclusions and defuzzification interface converts the findings into numerical outputs.

A fuzzy controller in the context of diabetes plays the role of deciding the amount
of insulin needed to keep the body functioning as it is known as the pancreas is
not performing its function properly [5].

2. FUZZY CONTROL IN DIABETES

This control is based on a fuzzy input representing an error value derived from the value
of glucose concentration in a given time to a value of glucose concentra-
tion reference. This error value as input the controller is designed in a Cartesian
plane with degrees of membership functions by Gaussian. The set of fuzzy rules relating
the amount of error due to the concentration of insulin is the controller output at the same
time as the match input of the mathematical model which represents a patient with diabetes.
The membership function for this control was adopted gaussmf because as observed clinical
data demonstrate a pattern of oscillatory behavior for the biological system (see equation1 and
figure 1) [5] and [6].
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Figure 1. Mapping between input variables and output a fuzzy controller.

The figures (2-4) show the data obtained for the fuzzy control of individuals in Table 1.



Table1. Individual characteristics of subjects. (see [3])
Subject Condition

(simnorm) Normal
(sanpregone6)
(pfeniddm1)

Type I Diabetes
Type II Diabetes

Figure 2. Graph showing the behavior of insulin in the course of the simulation
for normal individuals.

Figure 3. Graph showing the behavior of insulin in the course of the simulation for individuals
with Type I Diabetes.
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Figure 4. Graph showing the behavior of insulin in the course of the simulation for individuals
with Type II Diabetes.

2.1. Conclusion

Using the mathematical model which simulates the behavior of a normal individual and from
an individual in pathological conditions has been proposed a fuzzy control system to regu-
late glucose levels in this case where there is a computer model that represents an individual
with diabetes. The results demonstrate the efficiency of the fuzzy controller, as it had
served the purpose in question, in other words, to keep the rate physiologically nor-
mal glucose levels.
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