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Preface 

This volume contains the (revised) papers presented at the international work- 
shop Reasoning with Uncertainty in Robotics, held on December 4-6, 1995, at 
the University of Amsterdam, The Netherlands. The programme of the work- 
shop consisted of 2 tutorials, 6 invited talks, 13 presentations of accepted papers, 
and a forum discussion. 

All presented papers are included in this volume, with the exception of 'Rea- 
soning about noisy sensors (and effectors) in the situation calculus', by F. Bac- 
chus, J. Y. Halpern, and It. J. Levesque, since this paper has already been 
published in the proceedings of IJCAI95. The paper 'An evidential approach to 
probabilistic map building', by D. Pagac, E. Nebot, and It. Durrant-Whyte does 
not correspond to the invited talk of Durrant-Whyte, but is included because 
of the interest it generated during the workshop. Each paper is followed by a 
transcript (based on recordings) of the discussion ensuing from the author's pre- 
sentation. A summary of the forum discussion is given in the introduction by 
the editors. 

The programme committee for the workshop was chaired by Frans Groen 
(University of Amsterdam, The Netherlands) and further consisted of James 
L. Crowley (IMAG-LIFIA, Grenoble, France), Leo Dorst (University of Amster- 
dam, The Netherlands), Hugh Durrant-Whyte (University of Sydney, Australia), 
Alberto Elfes (Automation and Software Systems Institute, Campinas, Brazil), 
Robert Hummel (Courant Institute of Mathematical Sciences, New York, USA), 
Leslie Pack Kaelbling (Brown University, Providence, USA), Michiel van Lam- 
balgen (University of Amsterdam, The Netherlands), and Frans Voorbraak (Uni- 
versity of Amsterdam, The Netherlands). 

We gratefully acknowledge the reviewing work of the members of the pro- 
gramme committee, Thomas K~mpke (University of Ulm, Germany), and Erwin 
Prasster (University of Ulm, Germany), the support of Intelligent Autonomous 
Systems (IAS Society), and the financial support of 

- PIONIER project Reasoning with Uncertainty, of the Netherlands Organi- 
zation for Scientific Research (NWO) 

- Advanced School for Computing and Imaging (ASCI) 
- Royal Netherlands Academy of Sciences (KNAW) 
- Institute for Logic, Language, and Computation (ILLC) 

We thank Marco de Vries for taking care of local arrangements, and the partic- 
ipants for their contribution to the workshop. 

March, 1996 Leo Dorst, Michiel van Lambalgen, Frans Voorbraak 
Organizing Committee 



Table of Contents  

Introduction 
L. Dorst, M. van Lambalgen, F. Voorbraak 

Tutorials 

Mathematical Foundations of Navigation and Perception for an 
Autonomous Mobile Robot 
J.L. Crowley 

Reasoning with Uncertainty in AI 
F. Voorbraak 

52 

Invited Lectures 

Robot Navigation: Integrating Perception, Environmental Constraints 
and Task Execution Within a Probabilistic Framework 
A. Elfes 

Uncertainty Reasoning in Object Recognition by Image Processing 
R. Hummel 

Partially Observable Markov Decsion Processes for Artificial Intelligence 
L.P. Kaelbling, M.L. Littman, A.R. Cassandra 

An Evidential Approach to Probabilistic Map-Building 
D. Pagac, E.M. Nebot, II. Durrant-Whyte 

Belief Formation by Constructing Models 
J. Paris, A. Vencovskd 

Causal Relevance 
G. Shafer 

93 

131 

146 

164 

171 

187 

Accepted Papers 

The Robot Control Strategy in a Domain with Dynamical Obstacles 
G. V. Alferov, O.A. Malafeyev 

211 



VIII 

Reasoning about Noisy Sensors (and Effectors) in the Situation Calculus 
F. Bacchus, J.Y. Halpern, H.J. Levesque 

Recursive Total Least Squares: An Alternative to Using the Discrete 
Kalman Filter in Robot Navigation 
D.L. Boley, E.S. Steinmetz, K.T. Sutherland 

A Sensor-Based Motion Planner for Mobile Robot Navigation with 
Uncertainty 
B. Bouilly, T. Simdon 

Knowledge Considerations in Robotics 
R.L Brafman, Y. Shoham 

Neural Network Applications in Sensor Fusion for an Autonomous 
Mobile Robot 
J.W.M. van Dam, B.J.A. KrSse, F.C.A. Groen 

Structuring Uncertain Knowledge with Hierarchical Bayesian Networks 
T. Fr5hlinghaus 

Uncertainty Treatment in a Surface Filling Mobile Robot 
E. Gonzdlez, A. Sudrez, C. Moreno, F. Artigue 

Probabilistic Map Learning: Necessity and Difficulties 
P. Hdbert, S. Betgd-Brezetz, R. Chatila 

Robot Navigation with Markov Models: A Framework for Path Planning 
and Learning with Limited Computational Resources 
S. Koenig, R. Goodwin, R.G. Simmons 

A Refined Method for Occupancy Grid Interpretation 
K. Konolige 

Sensor Planning with Bayesian Decision Theory 
S. Kristensen 

Perception-Based Self-Localization Using Fuzzy Locations 
A. SaJfiotti, L.P. Wesley 

218 

221 

235 

248 

263 

279 

294 

307 

322 

338 

353 

368 

Author Index 387 




