[ Downloaded from joc-isice.ir on 2025-11-02 ]

[ DOR: 20.1001.1.20088345.1401.16.2.3.7 ]

[ DOI: 10.52547/j0¢.16.2.25 ]

J RS e

! ISSN (print) 2008-8345
« I ISSN (online) 2538-3752
¢ ing Ao
E 55““5)1 u"d/f-)
YO -4 aoio O F ) Okl oY ojled 3Pl el

Ige 33 &0 Eo5 (ML Olslew g W8 polin mas AT Audd S giS
SI0E sbousy

T el pld g T L g L pokemn il (S ST 25
Ol LT Cams ¢ oMol 55T o8t e0LT Cams domg 03 owcign 0ulSCESS ()| i )17 Jeamli 6

zahrakouchaki532@yahoo.com
mr-yousefi@iaun.ac.irl 1 esbT Cass ¢ oMl 315T o8t e3LT Cams domlg 03y gwclign 0uSCts1s b slewl”

shojaei@pel.iaun.ac.ir ol 1 LT Cas ¢ oDl 33T oils LT Ui ol (5 gwokigo 0Kl ¢y Ltils”

Ol LT Cammd e oDl 33T o&ils 3T Uiz ol pniile ol 5 Sl s 3315 Slisios 38"

VoYY E (LCLYARVAL R XY TAL I

& ol 35 15 g 35 M laodes 5 nel pa 03 K 5 (2 Obley 05 A5 ST i ) s oS
eiﬂ@;@u“; Olslasy 05 A3 oo r}g&ﬂww}: seSaly s plad 8 ol o 5 5 T, S s Sy 41 skt
5 K55 Sl ool rman 5 Gl 02, S 4 ok el e B e gne Din B @l bl il g el S0l
S5 5,805 el aslsl 53l ol 035 B a8 dbe el GlaeSialy s ¢ e 405 35 50T gla bl sl jalS”
£5 U3 Oblan 055 A5 (o ) it 4 gm0 Sl ot ST 25T b cpslie il SLa0l e 5 <SG Sl s
plos o7 ol 0k 0303 OLE LU (6355 (on Jowd L ol 43 8 13 gy 2 3550 5L sl Sl M ey 53 55 Ul
4 (25 Obley O A3 i 5 diBl o Sl ¢ S5 ol HIS0LS Sy 4 O B 58 iy il (e SIS
oS g s okd (b oS S (ST, 031 0L skt 4 (3luand S gl 3 el 0t | Sn o pllaa jlutie 1 1S
JCIWPRE
St 5T sl bl ol o8 s coslin Lo Ol o (gmae S8l (B0 Sl s J 287 0l 1SS Dol

Robust Adaptive Neural Control of the Blood Glucose for Type 1
Diabetic Patients in Presence of Meals

Zahra Kouchaki Nafchi, Mohammad Reza Yousefi, Khoshnam Shojaei

Abstract: In this paper, the blood glucose control for type 1 diabetic patients in the presence of model

uncertainties and uncertain meals is considered. In order to present an efficient control approach, it is assumed
that the dynamics describe the mechanism of the blood glucose regulation in type 1 diabetic patients are
completely unknown. Hence, based on the universal approximation property of the radial basis neural network
equipped with an adaptive algorithm, as well as using the minimal learning parameter approach, unknown model
dynamics are approximated. Then, based on the feedback-linearization approach and robust adaptive

b e | s o881 — 01l 333 1 5 J S Oledige ezl o =S Al LT Loz s g9 U e 1ol s oy o 5


http://dx.doi.org/10.52547/joc.16.2.25
https://dor.isc.ac/dor/20.1001.1.20088345.1401.16.2.3.7
https://joc-isice.ir/article-1-789-fa.html

[ Downloaded from joc-isice.ir on 2025-11-02 ]

[ DOR: 20.1001.1.20088345.1401.16.2.3.7 ]

[ DOI: 10.52547/j0¢.16.2.25 ]

@\;\zéumw,..:,)mg@;@g;gl)uﬂo,surjuﬁwﬁ,;g?wdﬁf \{2
gol;b:rt.:)s‘@ﬁqgsuxu)m‘@gué{;w;

compensation scheme, an appropriate control method is designed to regulate blood glucose in type 1 diabetic
patients in the presence of a meal. By a Lyapunov based analysis, it is shown that the closed-loop system of blood
glucose control is uniformly ultimately bounded and that the blood glucose of diabetic patients converges to a

desired level. Finally, simulation results are shown to demonstrate the efficiency of the designed controller

Keywords: Diabetes, Feedback-linearization control, Neural network, Robust compensator,

Minimal learning parameter approach.
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