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Optimization tools have been increasing in power and practical applicability over the last 20 

years, mainly due to the upsurge of computers, computer networks and information 

technologies in general. The quantity of information that can be analyzed and the quality of 

such analyses have increased substantially, and the information-based decision making has 

become increasingly sophisticated and complex. However, Engineering has used 

optimization tools intensively for years, with the aim to explore all possible optimal designs 

among which decision making may take place. 

  

In public policy, decision makers increasingly face high levels of difficulty, as the number 

of variables they need to consider across the different geographical areas increases 

exponentially. This is especially true when making decisions at country level, given the 

noticeable differences between, for instance, coastal villages and urban centers. This, 

together with the fact that following a classical approach requires to narrow down the number 

of decision variables to be considered, might have some adjustment side effects, including 

that the policies designed will not necessarily be optimal for all variables considered. 

 

The Production Ecosystem Optimizer (PEO) is a tool designed to assist decision makers in 

assessing options with a robust and reliable framework, in which advanced computing 

techniques take care of the optimization process required to pick a small set of proposed 

solutions. Then, a group of experts interprets and analyze the identified set of proposed 

solutions with the aim to identify the optimal one given a set of prevailing (given) conditions. 

The underlying principle of this methodology is to use all available information on the scales, 

which is otherwise lost when methods based on weighted averages are used.  

The PEO can be understood as a system which consists of three main components: 

 

1. Input Neural Network: this one “discovers” or “learns” the underlying pattern 

stemming from the input data. It can also provide important information about the 

intermediate points and gaps in the data, thus rendering the information provided. To 

perform this task an artificial neural network is used, based on Kohonen’s Self-

Organizing Maps (SOMs) and inspired by the optical cortex of animals [6, 3, 8]. 

SOMs have the fundamental property that they are unsupervised network, thus 

preventing any bias brought about by human intervention in the process of learning 

from input patterns. 

 



2. Optimization Kernel (Search Core Optimizer): this is the heart of the optimizer, 

responsible of performing the multi-objective, non-linear search in the scales, 

measurements and, generally, in all of the information provided [2, 4, 7]. Being a 

multi-objective search, it seeks an approximation to the optimal values of the decision 

variables. 

 

3. Solution Displayer: it presents in a friendly way the optimal solutions found in the 

previous stage, along with the different characteristics each one has. Such differences 

may be of use, contingent on the decision maker and the specific needs. This is one 

of the mains advantages of this methodology. 

 

The operation of the PEO can be described as follows: given a set of index or geo-referenced 

information for a region, it must be converted into an information layer by extracting the 

data’s underlying pattern. This is done through an SOM, such that a layer of information is 

obtained for each of the decision variables to be considered in the analysis. The several 

information layers serve as an input to the search process, which based on the conditions 

defined by the user, finds the points at which those conditions are optimal, this is, 

georeferenced locations where the conditions in the set of variables considered turn out to be 

optimal for a specific productive ecosystem. 

 

The last stage has to do with the display of results, which aims to produce a friendly graphical 

representation of the set of all possible optimal solutions sorted according to the values scored 

in the different variables. 


