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In epidemiology mathematical models are very often used to describe the dy-
namic evolution of the diseases. Deterministic Ordinary differential Equations(ODEs)
are one of the major modeling tools. Unfortunately some parameters of the sys-
tem are unknown and moreover not all the states of the system are not observed.
For example consider the intra-host model of Malaria introduced in the seminal
paper of Anderson, May and Gupta [1]

ẋ = Λ − µx x− β xm,
ẏ = β xm− µy y,
ṁ = r µy y − µmm− β xm.

The variable x represents the concentration of erythrocytes, y represents the
concentration of infected red blood cells and m is the concentration of free
merozoites, the parasites of malaria. In case of malaria, only the concentration
y of infected erythrocytes are measured [2]. For this system the parameters Λ,
µx, µy, µm and r are known or at least widely accepted. However the infection
rate β is unknown. Then the problem, when y is measured, is to reconstruct
the states x, m and identify the parameter β.
In this talk we will introduce the concepts of observability, identifiability and
observers. Roughly an observer is a dynamical system whose output converges
to an estimation of the states and the parameters of the system.
We will give examples of construction of observers for intra-host model of malaria,
Schistosomiasis Models, Ross model of Malaria.
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