
Intelligent Autonomous Systems

IAS-3

Proceedings of the International Conference
Pittsburgh, Pennsylvania
February 15-18,1993

EDITED BY

F. C. A. GROEN
S. HIROSE

CHARLES E. THORPE

IOS PRESS
WASHINGTON • OXFORD • AMSTERDAM • TOKYO



Contents

Preface vii

SECTION Al STEREO

1. Stereoscopic Line-Scan Systems for Robotics Control 2
S. X. Godber, M. Robinson, and P. Evans

2. Direct Range Measurement by Linear Stereovision for Real-Time Obstacle
Detection in Road Traffic 14

Jean-Luc Bruyelle and Jack-Gerard Postaire

3. Target Tracking and Cumulative Depth Map Generation from Binocular
Image Sequences 24

Zhen Hong and Narendra Ahuja

4. Auto-Calibration of a Stereo Head to Object Centered
Reference Frames 33

James L. Crowley, Philippe Bobet, and Cordelia Schmid

SECTION Bl: WALKING

5. Autonomous Walking Results with the Ambler Hexapod Planetary Rover 46
Eric Krotkov, Reid Simmons, and William Whittaker

6. Adaptive Gait for Quadruped Walking Robot Using Force Sensor 54
Hironori Adachi, Noriho Koyachi, Tatsuya Nakamura,
and Eiji Nakano

7. Locomotion with Articulated Legs in Pipes or Ducts 64
Werner Neubauer

8. Exploring Mount Erebus by Walking Robot 72
David Wettergreen, Charles E. Thorpe, and William Whittaker

SECTION Cl: PLANNING I

9. Reactive Planning for Mobile Robots Using Numeric Potential Fields 84
Alexander Zelinsky and Shin'ichi Yuta

10. Obstacle Accommodation Motion Planning 94
Yansong Shan and Yoram Koren

ix



11. Skills-Oriented Robot Programming 104
Colin Archibald and Emil Petriu

SECTION A2: ROAD FOLLOWING

12. Adaptive White Line Detection and Modelisation for Autonomous
Visual Navigation of a Road Following Vehicle 116

C. Lailler, J.-P. Deparis, and Jack-Ge'rard Postaire

13. Collision Free Guidance of Autonomous Road Vehicles 125
E. Freund and B. Lammen

14. Autonomous Road Following: A Vision-Based Approach for AVCS 135
M. Juberts, D. Raviv, and J. Richard Bishop, Jr.

15. Intersection Detection in the YARF Road Following System 145
Karl Kluge and Charles E. Thorpe

SECTION B2: MOBILE ROBOTS

16. Mobile Robots for Difficult Measurements in Difficult Environments:
Application to Aging Aircraft Inspection 156

M. W. Siegel, W. M. Kaufman, and C. J. Alberts

17. The MARIE Autonomous Mobile Robot 164
G. A. den Boer, G. D. van Albada, L. O Hertzberger, C. Koburg,
and M. Mergel

18. PRIAMOS: An Experimental Platform for Reflexive Navigation 174
R. Dillmann, J. Kreuziger, and F. Wallner

SECTION C2: PLANNING II

19. Autonomous Navigation in Cluttered Outdoor Environments Using
Geometric Visibility Constraints 186

Raj Talluri and J. K. Aggarwal

20. Robot Motion Planning with the Ariadne's Clew Algorithm 196
Emmanuel Mazer, Juan Manuel Ahuactzin, El-Ghazali Talbi,

and Pierre Bessiere

21. Dynamic Sensor Planning 206
Steven Abrams, Peter K. Allen, and Konstantinos A. Tarabanis

22. Collision Avoidance Detection in Space and Time Planning
for Autonomous Robots 216

Eddy Modolo and Enrico Pagello



SECTION A3: RANGE DATA

23. Determination of a Holdsite of a Curved Object Using Range Data 228
Woo Suk Yang, Jong Hwan Jang, and Ren C. Luo

24. Echolocation: From Range to Outline Segments 238
Phillip John McKerrow

25. Navigation in Cluttered Rooms Using a Range Measuring Laser
and the Hough Transform 248

Johan Forsberg, Ulf Larsson, Per Ahman, and Ake Wernersson

26. Using Uncertain Measurements To Make Plausible Perceptual
Hypotheses: Application to Autonomous Navigation Using Sonar 258

Paul Freedman and Jiming Liu

SECTION B3: INTELLIGENT NAVIGATION

27. Indoor Navigation without a Specific Map 268
Dongsung Kim and Ramakant Nevatia

28. Intelligent Travel: The Automated Highway System 278
J. Richard Bishop, Jr.

29. ARK: Autonomous Navigation of a Mobile Robot in a Known Environment 288
S. B. Nickerson, Michael Jenkin, Evangelos E. Milios,
B. Down, P. Jasiobedzki, A. Jepson, D. Terzopoulos, J. Tsotsos,
D. Wilkes, N. Bains, and K. Tran

30. An Exception Handling Model Applied to Autonomous Mobile Robots 297
G. A, den Boer, G. D. van Albada, L. O. Hertzberger,
G. R. Meijer, J.-B. Thevenon, P. LePage, E. J. Gaussens,
and F. Arlabosse

SECTION C3: NEURAL METHODS IN CONTROL

31. Manipulator Control with Inherent Neuro-Physiologically Derived
Motion Constraints and Learning 308

Stephen Konyk, Jr.

32. A Modular Neurocontroller for N-Link Robot Manipulator Based
on Newton-Euler Formulation 318

Pablo J. Alsina and Narpat S. Gehlot

33. Intelligent Manufacturing through Neural Networks: Monitoring
of Machining Processes.................. 328

Laszld Monostori

XI



SECTION A4: POSITIONING I

34. A Memory-Based System for Autonomous Navigation 340
B. Crespi, C. Furlanello, and L. Stringa

35. A Tracking System for Dynamic Control of Convoys 350
Josep Amat, Joan Aranda, and Alicia Casals

36. Automated Guided Vehicle Position Recovery Using Pseudo-Random
Grid Encoding 359

E. M. Petriu, N. Trif, W. S. McMath, and S. K. Yeung

37. Rigid-Body Pose Measurement from a Single Perspective View 368
Nicholas Krouglicof

SECTION B4: TELEOP AND SUPERVISED AUTONOMY

38. Collision Detection for Teleoperation: A Pragmatic Approach 380
Jan de Geeter and Yves Werner

39. Map Building and Following Using Teleo Reactive Trees 390
David Galles

40. STRIPE: Supervised TeleRobotics Using Incremental Polygonal
Earth Geometry 399

Jennifer S. Kay and Charles E. Thorpe

41. Design and Implementation of Programming Environment
for a Sensor Based Behavior of Autonomous Mobile Robots 407

Shooji Suzuki and Shin'ichi Yuta

SECTION C4: ARCHITECTURE I

42. Buzz: An Instantiation of a Schema-Based Reactive Robotic System 418
Ronald C. Arkin, Tucker Balch, Thomas R. Collins,
Andrew M. Henshaw, Douglas C. MacKenzie, Elizabeth Nitz,
David Rodriguez, and Keith Ward

43. Arbitration Network: A New Approach for Combining Reflexive Behaviors
and Reasoning-Driven Behaviors in Intelligent Autonomous Systems 428

Arie Yavnai

44. A Multi-Sensor and Adaptive Real-Time Control Architecture
for an Autonomous Robot 439

M. Damm, D. Kappey, J. Schloen, U. Rembold, and R. Dillmann

45. Intelligent Multi-Level Control in a Highly Reactive Domain 449
Douglas J. Pearson, Scott B. Huffman, Mark B. Willis,
John E. Laird, and Randolph M. Jones



SECTION A5: POSITIONING II

46. ROBOTEX: An Autonomous Mobile Robot for Precise Surveying 460
Xavier Lebegue and J. K. Aggarwal

47. Monocular Localization of a Mobile Robot 470
Sara Fleury, Thierry Baron, and Matthieu Herrb

48. Three Dimensional Docking Using Qualitative Sonar 480
Roman Kuc

49. Obtaining the Robot Path Using Automatically Acquired Models 489
J. Inigo Thomas and Allen Hanson

SECTION B5: FUSION I

50. An Integrated Support for Fusing Perceptual Information 500
F. Ramparany

51. Integrated Sensor System for Manipulation Tasks with a Mobile Robot 509
Ando Welling and Joachim Milberg

52. A Data Fusion Application for Location of a Mobile Robot Using
an Odometer and a Panoramic Laser Telemeter 519

Cetile Durieu, Jan Opderbecke, and Gilles Allegre

SECTION C5: ARCHITECTURES II

53. A Distributed Hierarchical Control Model for Highly Autonomous
Flexible Manufacturing Systems 532

Niu Duan and Soundar R. T. Kumara

54. A Multi-Layer Distributed Development Environment for Mobile Robotics 542
Gregory Dudek and Michael Jenkin

55. On the Efficiency of Agent-Based Systems 551
Andrew P. Kosoresow

56. APHRODITE: Intelligent Planning, Control, and Sensing in a Distributed
Robotic System 561

Aleksandar Timcenko, Steven Abrams, and Peter K. Allen

SECTION A6: NEURAL AND FUZZY TECHNIQUES IN PERCEPTION

57. Analysis of Feature Detectors Learned by a Neural Network Autonomous
Driving System 5 7 2

Dean A. Pomerleau and David S. Touretzky

xiii



58. Self-Supervised Learning for Docking and Target Reaching 582
Jeremy R. Cooperstock and Evangelos E. Milios

59. MANIAC: A Next Generation Neurally Based Autonomous Road Follower 592
Todd M. Jochem, Dean A, Pomerleau, and Charles E. Thorpe

SECTION B6: FUSION II

60. Multi-Sensor Fusion of Partial Observations of Straight Line Segments 602
Frits van der Putten

61. Recent Results in Organization and Performance Evaluation
of Large Sensor Networks 612

J. Meinkoehn and A. Knoll

62. Accurate Estimation of Environment Parameters from Ultrasonic Data 622
B. J. A. Krose, K. M. Compagner, and F. C. A. Groen

SECTION C6: SMART SENSING

63. Smart 2D Hexagonal Sensor with Integrated Analog Processing
for Multiresolution Edge Extraction 632

Marc Tremblay, Denis Laurendeau, Florent Parent, and Denis Poussart

64. Contact Information from Proprioception 643
Manfred Huber and Roderic A. Grupen

65. A Front-End Vision Processor for Vehicle Navigation 653
Peter J. Burt, P. Anandan, Keith Hanna, Gooitzen van der Wai,
and Robert Bassman

SECTION A7: RECOGNITION

66. Detection of Apples in Naturalness Images with Texture Analyse 664
Christine Fernandez-Maloigne, Danie"le Laugier, and Corinne Boscolo

67. Object Extraction System from Color Images 675
Toshio Uchiyama and Michael A. Arbib

68. Elliptical Object Detection in Noisy Images Using a Multiresolution Structure 685
C. K. Lee, K. W. Lee, and K. C. Li

SECTION B7: SMART SYSTEMS

69. A Vision System Planner for the Extravehicular Activity Retriever 6%
Michael Magee, Chiun-Hong Chien, and Thomas W. Pendleton

nv



SECTION C7: MANIPULATION

70. A Decentralized Fuzzy Controller for Robot Manipulators 708
Premal Desai

71. PC-Based Fuzzy Sampled-Data Control for an Industrial Manipulator 719
Z. G. Wei and A. Johnson

72. Task-Directed,.Precise Manipulation with a Dexterous Robot Hand 729

Paul Michelman and Peter K. Allen

INDEXES

Author Index 740

Affiliation Index 742

XV


