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Abstract : In recent years, closed loop control strategies have been developed in order to establish a healthy glucose profile in
type 1 diabetic mellitus (T1DM) patients. However, the controller itself is unable to define a suitable reference trajectory for
glucose. In this paper, a control strategy Is proposed where the shape of the reference trajectory is generated bases in the
amount of carbohydrates present during the digestive process, due to the effect of carbohydrate intake. Since there no exists a
sensor to measure the amount of carbohydrates consumed, an estimator is proposed. Thus this paper presents the entire
process of designing a carbohydrate estimator, which allows estimate disturbance for a predictive controller (MPC) in a T1MD
patient, the estimation will be used to establish a profile of reference and improve the response of the controller by providing
the estimated information of ingested carbohydrates. The dynamics of the diabetic model used are due to the equations
described by the UVA/Padova model of the T1DMS simulator, the system was developed and simulated in Simulink, taking into
account the noise and limitations of the glucose control system actuators.
Keywords : estimation, glucose control, predictive controller, MPC, UVA/Padova
Conference Title : ICACSET 2020 : International Conference on Advances in Control Systems Engineering and Technologies
Conference Location : London, United Kingdom
Conference Dates : January 20-21, 2020

World Academy of Science, Engineering and Technology
International Journal of Electrical and Computer Engineering

Vol:14, No:01, 2020

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
le

ct
ric

al
 a

nd
 C

om
pu

te
r E

ng
in

ee
rin

g 
Vo

l:1
4,

 N
o:

01
, 2

02
0 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
15

93
8.

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 14(01) 2020 1

https://publications.waset.org/abstracts/115938.pdf

