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Abstract

Planning and decision-making are two of the cognitive functions involved in the solution of problems.
These functions, among others, have been studied from the point of view of a new field known as cognitive
informatics focused on the development of cognitive architectures, autonomous agents, and human robots
that are capable of showing human-like behavior. We present an exhaustive study of current biological and
computational models proposed in the fields of neuroscience, psychology, and cognitive informatics. Also,
we present a deep review of the brain areas involved in planning, decision-making, and affection. However,
the majority of the proposed computational models are seeking to mimic human external behavior. This
paper aims to contribute to the cognitive informatics field with an innovative cognitive computational model
of planning and decision-making. The two main differences of our model with respect to the current models
in the literature are: i) our model considers affective and motivational information as a basic and essential
trigger in planning and decision-making processes; ii) our model attempts to mimic both the internal human
brain as well as the external human behavior. We developed a computational model capable of offering a
direct mapping from human brain areas to computational modules of our model. Thus, in this paper we
present our model from a conceptual, formal, and computational approach in order to show how our proposal
must be implemented. Finally, a set of tests were conducted in order to validate our proposal. These tests
show an interesting comparison between the behavior of our prototype and the behavior exhibited by some
people involved in a case study.
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1. Introduction

Planning and decision-making are two cognitive functions that people regularly perform to carry out any
activity or task. These cognitive processes are strongly connected [1, 2, 3]. In our daily life, these functions
are always required in order to fulfill our short, medium, and long-term objectives. For instance, to arrive to
the office, it is necessary to plan the different routes and make the decision of choosing one. A medium-term5

objective can be to earn money, and to achieve this objective we can save money for a semester in order
to invest it in the stock exchange market. In this case, the plan is to save money for a semester and the
decision is to invest it in the stock exchange market.

Planning can be defined as a cognitive function that allows behavior to be organized by scheduling a
series of intermediate steps to reach an objective [3, 4, 5]. In the same way, decision-making can be defined10

as a cognitive process involving the assessment of possible actions based on their potential benefits and
drawbacks [1, 6, 7]. These processes are involved in a wide variety of behavioral situations. Regardless
the situation, these processes have a basic generic structure input-process-output-feedback [1, 3] in common.
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