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A METHOD ON ESTIMATING TIME-VARYING
PARAMETERS IN ECOSYSTEMS

Zhou Qinxue, Feng Qijan, Qiu : Zhaofu

( Zhongshan 'University, Guangzhou )

Abstract

In this paper, we consider the following system as a ecosystem

model,
5 1= £ X, U)

brett, T, €@, vevern,
which is stable structurally in V, and the conditions of the existence

(2)

and unjqueness theorem for this system are satisfied in (R")*. u is an
unknown m~dimensjonal parameter vector ( time-varying or time=— _
invarying ).

Assume that N+1 observations x(z,), .;cq(t,),...,;(‘(tN) (ty=T) have
been collected in the time jnterval (29, T3. The problem is to estimate
the vector u according to the data of the observations.

Let x(tu)-——xw(t,,). we regard X as a state vector and U as a con-
trol vector. The criteria for estimating vector u is the minimization
of following cost functjonal

N
Twy= > xts, 0) <%z, e
i=1

We treated this problem as a problem of finding the optimal
control u® for the system {2) with the jinitial condition .x(f,) by
minimizing (8. .

By simplifying the method of the dynamic programming, we de-
veloped a quasi—optimal method. This method requires fewer data ‘of
observations so that a microcomputer can be applied for implementing
the estimation. v ' :

A satisfactory result is obtained. by this. quasi=optimal method

for a specific model.





