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Abstract

The patients with Type 1 diabetes need strict blood glucose level control because the body’s production
and use of insulin are impaired and hence this increases the blood glucose level. In this paper, a
fractional order sliding mode control and an adaptive fractional order sliding mode control are
proposed to regulate the blood glucose in the presence of the parameter variations and meal
disturbance. The Bergman minimal model is used to design the proposed controllers. The proposed
controllers are appropriate for making the insulin delivery pumps in closed loop control of diabetes.
The proposed controllers attenuate the effect of chattering. The fractional adaptive sliding mode
control makes the controller immune to disturbance and uncertainties and the fractional calculus
provides robustness performance. Finally the results are compared with some other methods such as
backstepping sliding mode control and fractional order sliding mode control methods. Simulation
results show that the proposed controllers are able to reject both uncertainties and disturbance with a
chattering free control law.
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