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Linguistic definitions of intelligence and intelligent behaviour lack the necessary 
formalisms that make them useful for rigorous investigations, technical 
implementations and evaluations. 
The Structured Intelligence Approach (SIA) offers a unified formal framework for the 
modeling, simulation and evaluation of intelligent behaviour as well as for the 
categorization and comparative studies within the domain of intelligence research. 
Intelligence is considered as the problem solving capability under the following basic 
assumptions: 

‐ there exists at least one solution to the problem; it does not be unique (multiple 
solutions are welcome!) 

‐ the complexity of the solution can be classified in terms of the space and the 
time required (for evaluation purposes) 

‐ the solution can be found by means of a deterministic topology; although 
non-determinism is ruled-out, unpredictability can exist 

‐ the states space of the intelligent agent and the environment, each possess a 
perceptible & effectible subset 

The structure is based on the main building blocks: 
-  Innovation 
-  Memory 
-  Learning 
-  Fusion 

The main building blocks are explained and prototypical implementations are discussed. 
It is shown that this structure can equally be used for the intelligent agent itself (e.g. 
robot) and the environment (“Intelligence-in-the-loop”). 
Recent simulation studies for the path-planning problem show the explicit 
implementations, fruitfulness and the characteristics of the SIA. 
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