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Design of Drug Treatment for HIV Infected Patients:
Disturbance Observer based Control Technigue

o] ¥ 2"

E o E

¥

(Beom-Jin Lee + Nam-Hoon Jo)

Abstract — In this paper, we propose a drug treatment protocol for the three state HIV infection model that explicitly
includes the concentration of healthy T cells, infected T cells, and HIV. While most of the previous methods are not able
to achieve the treatment goal in the presence of modelling errors, the proposed method is designed so as to compensate
for the model uncertainties. Based on the Jacobain linearization of nonlinear HIV infection model, disturbance
observer(DOB) based control is employed to design the drug treatment for the HIV patients. Computer simulation is
carried out for nonlinear model in order to compare the performance of the proposed method with that of the

conventional technique. The simulation results show that,

in the presence of parameter uncertainties, the substantial

improvement in the performance can be achieved by the proposed DOB controller.
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Fig. 1 Schematics of HIV infection model
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Table 1 Nominal parameters of HIV infection model

Parameter Value Unit
5 10 mm” 3day !
d 0.02 day ™
I 0.24 mm” 3day !
3 2.4x107° day ™!
k 100 day”"
c 2.4 day ™!
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Fig. 4 Simulation results of the controller proposed by [3]:
The case where there is no modelling error
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Fig. 5 Simulation results of the controller proposed by [3]:
The case where 3 is replaced with 5=33
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for the case where B3 is replaced with [3=38:
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