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Abstract. An anticipatory agent [1] is a hybrid agent which is able to predict
changes of itself and its environment. Such agents prove interesting [2] [3] [4]
in embedded systems such mobile robots. Indeed, they combine a reactive fast
layer with a cognitive layer capable to perform corrective actions to avoid un-
desired situations before they occur actually. We present in this paper a generic
architecture, that we plan to use as a guideline for developing anticipatory agents
embedded into robots for search & rescue missions. Our approach relies on soft-
ware components in order to explicit the anticipatory mechanisms.

1 Davidsson Quasi-Anticipatory Agent Architecture

From the definition of Rosen [5], Davidsson defines a very simple class of anticipatory
agent system: it contains a causal system S and a model M of this system that provides
predictions of S. As the model M is not a perfect representation of the reactive system,
this is called a quasi-anticipatory system. This architecture is rather coarse-grain. It is
only composed of 5 parts:

– Sensors: provide information about the agent environment.
– Effectors: allow the agent to act upon its environment.
– Reactor: drives the effectors in reaction to latest information provided by sensors.
– World Model: is an abstract view of the agent’s environment based on data collected

using sensors.
– Anticipator: modifies the reactor to avoid undesirable predicted world state.

2 MALEVA: A Software Component Model Expliciting Data and
Control Flows

Software component [6] is a programming paradigm that aims at going beyond Object-
Oriented programming from the point of view of modularity, reuse and improvement of
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Fig. 1. Our Anticipatory Agent Architecture.

The “Reaction Ticker” is a generic active component that drives the agent’s reac-
tion. It defines the frequency at which the agent will sense its environment and react to
changes. Indeed, the “Reaction Ticker” triggers the Sensors component every m mil-
liseconds, where m is the duration between two ticks and depends on the application
context.
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Fig. 2. The Anticipator Architecture.

Each tick of the “Anticipation Ticker” makes the Predictor component predict the
next world state and the next reactor action. Then, the Analyzer component analyzes the

3 Actually, the Sensors component can be a composite with multiple subcomponents corre-
sponding to different sensors.

4 Actually, the Effectors component can also be a composite with multiple subcomponents cor-
responding to different effectors.
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