[ Downloaded from joc.kntu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.20088345.1395.10.1.6.6 ]

| J s Ao
S
« ! ISSN 2008-8345
E FO-VO aeis N0 Hlg ) ol Ve W G
Rt )

2 (S0 095 F ol haw J ST Cag Mool 9 O (Sl (rS o § S
el Sl S

Y. 3
S, e ¢y st

v.heidary@Khorasan.ac.ir ol = Jle 55547 amm o J 257055 061 gurtign byl (ol IS Joamllf 6
karsaz@ Khorasan.ac.ir «stul = Jle b5 50T domn g0 o 287 05,8 050 (gmikige sbsbiul |

OYRONIYY dlin oy )0 VPN dlie S50 55 i 5b)

Ohles 05 55 S8 o (a5 Cgr gl o0 5 clin £ 5 e 5 Bl (S 05 03 el Sl s 51 (S0 b (le 10K

o3 8 0by sllr 15 oo el g 5l sl b opllae (sl 05 SIS sy (selima il 53 39500 sled 4 Sl (6l €uls 4 Ve
23 die o 7ol dha 518 035 seally (6,5 i b Jule e callie ol 53 el = S8 (el e 1 485 L 4 (5L Jee
o103 0 Sl 28 Slarss 5 ol 51 S0 55 S0 (3l s el sl Lo g ) SIS 0 SRS 25 00 8 o e e
il Sl (515 a5 r gy el sllae i il Sl O bl st ) al ool S AT o Sl 4 e
"o e bl e 6 gl 3205 s se 03 S ekd SE W sl Sl 5 Dbl g RS Bl gasnge g S5 S 3
Ol e b (55l st gy 5855 0 ) S Lo 5 0l g (538 ilate D7 iy Gl 3100 ool (s Uil 53 Kt ) ) g 23 8
sl Ll 5 L Cabs 4 e ey 4w 0 S o (S3Lasll 5 o eslizal Subs 4 e Oslen O S o oS 6 (S 5 b
oLl A 5 Coalad oo g Blie 3 ekt S)) 2y YU s Caslia & 015 o0 0Lty 25 Shlpe dlar 1ol sk (g3land O slisa
oG s Shae Sl &8 03 8wl puadly b bl e S 205 b ol JES e s Sileand B ol s s

bl o Sl e Blod 05uty b 5 Conlad pule o 3 oSl (sl g a8 L sllan 055 S S e ) 8l ol oS U 1S

3ol S8 (5l i S gl o5 5 el =S S i i 1055 25 8 3B Glate 1SS ilels”

Feedback Linearization and Intelligent Combination Control
Method to Blood Glucose Level Control Based on Palumbo Delayed
Model

Vahideh Heydari, Ali Karsaz

Abstract: Diabetes is one of the important issues in the medical field and determination of
appropriate rate of insulin injection in order to regulation of blood glucose level is vital for diabetics.
In this thesis the problem of tracking of desired plasma blood glucose by using subcutaneous insulin
administration is expressed. Mathematical model is used in this thesis for glucose-insulin regulation
system was based on Palumbo delayed nonlinear model and is one of the most comprehensive models
in recent years. The control method is used by Palumbo based on feedback linearization is one of the
most complete control methods in this field. The main problem of this method was locus location of
the desired closed-loop poles issue based on trial and error. Locations of closed-loop poles away from
imaginary axis can cause reduce of oscillations and increase of steady state error that in insulin
injection issue is considered a fundamental problem. To fix this problem, in this paper for the first
time employing combination of the fuzzy logic controller optimized by genetic algorithm with
feedback linearization method as hybrid method is used to regulate the blood glucose level in diabetic
patients and stabilization of blood glucose level three diabetic patients with different initial glucose
level is simulated. One of the advantages of the proposed method is very high robustness controller
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against the uncertainty and disturbance. Finally, the simulation results of proposed control methods
are compared with the control method based on Palumbo poles location, which indicates the
phenomenal functioning of the proposed controller for tracking of desired blood glucose level at the
lowest possible error in the presence of uncertainty or without the uncertainty.

Keywords: Fuzzy logic, Genetic algorithm, Insulin injection rate, Glucose-Insulin regulation

system, feedback linearization.
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