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Abstract: Designing a generic robot system architecture is a challenging task. Many
design goals, such as scalability, applicability to various scenarios, easy integration of
soft- and hardware, and reusability of components need to be considered. The code
has to be kept easy to read and maintainable by developers and researchers. In this pa-
per we describe the message-based software architecture Robbie that was specifically
designed to address these goals. It has been successfully applied to fulfill various and
complex tasks for different robots and scenarios in the context of autonomous mobile
systems. We also examine how Robbie is related to the widely spread robot operating
system ROS.

1 Introduction

Software systems for autonomous mobile applications are increasingly complex as one

has to deal with heterogeneous hardware components, which need to be integrated into

a working system. The software should be easily adaptable to various robotic platforms

and hardware configurations. Different levels of abstractions are required and need to be

managed by the software. These requirements lead to a rapidly growing software size and

complexity. At the same time the system has to remain maintainable and has to allow easy

integration of new components e.g. for research purposes.

A broad variety of robot architectures already exist focusing on different tasks and appli-

cations. OpenRDK, a modular framework focusing on rapid development of distributed

robotic systems, was presented in [CCIN08]. The main entity of the OpenRDK framework

is a process, called agent. It contains several modules, each as a single thread inside the

agent. The idea behind the OROCOS project [Bru01] aims at establishing a community to

design and develop an open source robotics platform. The OROCOS code is divided into

different types of modules to manage the huge complexity of a big software project. Infor-

mation sharing is done using CORBA. Miro [USEK02] also uses CORBA for information

sharing. Miro is a middleware for mobile robot applications and was designed with multi-

platform support and interoperability in mind. Orca, on open-source component-based
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