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Abstract — In the paper, we consider the inverse modeling
framework based on the ensembles of the adjoint equation
solutions and apply it to the model of the antioxidant system of
the plant cell. We use algorithms based on sensitivity operators
to identify coefficients of ordinary differential equations of
production-destruction type. The analysis of the sensitivity
operator allows estimating the inverse problem solution before
the actual solution of the inverse problem.
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Introduction

In order to study complicated natural processes through
mathematical modeling, it is necessary to take into account
both mathematical models of the processes and the available
measurement data collected about these processes. We refer
to this modeling approach as inverse modeling.

The adjoint ensemble framework allows reformulating an
inverse model for a system of ordinary or partial differential
equations as a parametric family of quasilinear operator
equations with the sensitivity operators [1, 2]. These
quasilinear equations can be both solved and analyzed by the
appropriate mathematical methods. To analyze the
identifiability of the inverse problem with respect to the
model parameters, we use the aggregates of the sensitivity
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operator, analogous to the generalized sensitivities. To solve
the inverse problem, we use a Newton-Kantorovich type
algorithm to solve the constructed quasilinear operator
equations.

We consider the parameter identification problem for the
basic model of the antioxidant system of a plant cell as an
example of the approach application.
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