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Our World develops rapidly, and unpredictably, in many ways.

This is true in large and small scales.

In order to decide what to do in order to manage some system or 
organization in the best way, it is necessary to apply some method 
that can optimize decisions that are rational under such conditions. 
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This field is denoted adaptive optimization.

Adaptive control decisions can be determined via different methods.

Most methods are more useful in some situation(s) and less useful, or 
more difficult to apply, in other cases. 
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This keynote presentation will present a number of real world 
problems and investigate how rational adaptive decisions can be 
obtained via alternative optimization methods.

These adaptive decision problems have recently been optimized with 
alternative mathematical methods and published in eight open access 
articles in different international journals.

These articles are available via the included links and serve as a more 
detailed background to the presentation. 
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The approaches include analytical and numerical methods, such as

Discrete stochastic dynamic programming.

Continuous stochastic optimal control theory.

Optimization of continuous control functions in combination with 

stochastic system simulation. 

Integer pulse control of stochastic nonlinear systems.
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The illustrations include:

Continuous cover forestry. 

Infrastructure optimization. 

Fire risk management. 

Wildlife management. 

The methods can be applied in all industrial sectors
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Analytical optimization of general 
function model

Analytical optimization of dynamic system 
equilibrium

Stochastic dynamic programming Stochastic optimal control theory, 
Stochastic differential equation etc.

Stochastic simulation + 
Optimization of discrete control function
parameters via enumeration

Stochastic simulation + 
Nonlinear approximation of objective
function + 
Analytical optimization of control function
parameters
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Analytical optimization of general function model
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Illustration of some sequences of equations:
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Expected total 
present value

Profit from forestry in forests
that have not yet burned.
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Stock 
level
in the
forests

We want
to select
the stock 
level that
maximizes
the 
expected
total 
present 
value.

< 0
(Second order
maximum condition)
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Analytical optimization of dynamic system 
equilibrium
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Moose

Wolf
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Optimal hunting
level of moose

hunting level (share of
population) of wolf
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Optimal hunting level of moose

Optimal hunting level (share of population) of wolf

Functions of several
parameters



Stochastic dynamic programming
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Average burned areas per year, in different countries
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Correlations of burned areas per year, between different countries
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Stochastic dynamic programming determines how to optimally
distribute water bombing air planes between countries



Stochastic optimal control theory, 
Stochastic differential equation etc.
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Stochastic simulation + 
Optimization of discrete control function
parameters via enumeration
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With risk

Without risk



Stochastic
simulation + 
Nonlinear
approximation of
objective function + 
Analytical
optimization of
control function
parameters
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Our World develops rapidly, and unpredictably, in many ways.

This is true in large and small scales.

In order to decide what to do in order to manage some system or 
organization in the best way, it is necessary to apply some method 
that can optimize decisions that are rational under such conditions. 
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CONCLUSIONS



This field is denoted adaptive optimization.

Adaptive control decisions can be determined via different methods.

Most methods are more useful in some situation(s) and less useful, or 
more difficult to apply, in other cases. 
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Now, we have seen a number of real world problems and investigated how 
rational adaptive decisions could be obtained via alternative optimization 
methods.

These adaptive decision problems have recently been optimized with 
alternative mathematical methods and published in eight open access 
articles in different international journals.

These articles are available via the included links.

THANK YOU FOR YOUR TIME!
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