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Abstract 
Goal-directed behavior is a hallmark of intelligence. While the majority of artificial intelligence 
research assumes goals are static and externally provided, many real-world applications involve 
unanticipated changes in the environment that may require changes to the goals themselves. Goal 
reasoning, which emphasizes the explicit representation of goals, their automatic formulation and 
dynamic management, is considered an important aspect of high-level autonomy. Building from 
these three basic requirements, we describe and apply a framework for surveying research related 
to goal reasoning that focuses on triggers and methods for goal formulation and goal management. 
We also summarize current research and highlight potential areas of future work. 

1. Introduction 

It is generally acknowledged that goal-directed behavior is a hallmark of intelligence (Newell & Simon 
1972; Schank & Abelson 1977). Goal-directed behavior has usually been interpreted as autonomy of 
actions - an intelligent agent should be able to reason about actions in an autonomous manner in order to 
change the state of the world (including itself) as a means to satisfying a given goal. On the one hand, this 
interpretation has provided a clear focus, guiding much AI research from early problem solvers to modern 
day automated planners. On the other hand, it has also limited the reach and richness of AI systems by 
ignoring goals; it is often assumed that an external user or system is responsible for providing goals that 
remain static over a problem-solving episode. Goal reasoning (e.g., Norman & Long, 1996; Cox, 2007; 
Hawes, 2011; Klenk, Molineaux, & Aha, 2013; Jaidee, Mufioz-Avila, & Aha, 2013) challenges this 
interpretation and strives for autonomy of goals - in addition to autonomy of actions, an intelligent agent 
should be aware of its own goals and deliberate upon them. ru we start to consider designs for intelligent 
systems that are more autonomous and use multiple interacting competencies to solve a wider variety of 
problems in the real world, it becomes increasingly difficult to ignore the issue of goal reasoning. 

To illustrate the importance of goal reasoning for intelligent behavior, consider a fishing craft in the 
Gulf of Mexico. While carrying out a plan to achieve the goal of catching fish, the fishermen receive 
reports of an explosion on a nearby offshore oil rig. Upon hearing the reports, the fishermen change their 
goal from "catch fish" to ''rescue the rig's workers". This goal change results in a far superior outcome, 
rescued workers, but is outside the scope of the original mission, catching fish. 

In this paper, we present a preliminary analysis of research related to goal reasoning in the context of 
planning and problem-solving. (Due to space limitations, we do not also examine research on the role of 
goals in human and machine learning (e.g., Leake 1991; Leake & Ram 1995).) We begin by describing 
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