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Research Area: Hybrid Systems, Multi-Agent Formations

Title: Hierarchies and Compositional Abstractions of Hybrid Systems
Doctoral Student: Paulo Tabuada

Advisor: Pedro M. U. A. Lima

Initiated: 1998

Expected conclusion: January 2002

Current Status: On-going

Grant:

Documents produced in 2001: [52] [53] [54] [55] [57] [58] [59] [61] [150]

Research Area: Discrete Event Systems, Robotic Task Supervision/Coordination

Title:

Doctoral Student: Dejan Milutinovic
Advisor: Pedro M. U. A. Lima
Initiated: September 2000

Expected conclusion: 2004

Current Status: On-going
Documents produced in 2001: [60]

Research Area: Satellite Formations State Determination and Control
Title:

Doctoral Student: S6nia Marques

Advisor; Pedro M. U. A. Lima

Initiated: September 2001

Expected conclusion: 2005

Current Status: On-going

Documents produced in 2001:

Research Area: Outdoords Navigation of Mobile Robots
Title: Not yet available

Doctoral Student: Alberto Vale

Advisor: Maria Isabel Ribeiro

Initiated: December 1999

Expected conclusion: 2004

Current Status: on-going

Grant: Ph.D grant from FCT

Documents produced in 2001:

Research Area: Telecommunications
Title: Not yet available

Doctoral Student: Emanuel Ribeiro
Advisor: Victor Barroso

Initiated: 2001

Expected conclusion: 2004

Current status: on-going

Grant:

Documents produced in 2001:

Research Area: Image Compression
Title: Not yet available

Doctoral Student: Jorge Barbosa
Advisor: Victor Barroso

Initiated: 1996

Expected conclusion: 200072001
Current Status: on-going

Grant: PRODEP

Documents produced in 2001:
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Research Area: Blind Equalization
Title: Not yet available

Doctoral Student: Jodo P. Gomes
Advisor: Victor Barroso

Initiated: 1997

Expected conclusion: 2000/2001
Current Status: on-going

Grant:

Documents produced in 2001:

Research Area: Time-Frequency Signal Analysis
Title: Not yet available

Doctoral Student: Paulo Monica

Advisor: Victor Barroso

Initiated: 1997

Expected conclusion: 200072001

Current Status: on-going

Grant:

Documents produced in 2001:

Research Area: Array Processing
Title: Not yet available

Doctoral Student: Jodo Xavier
Advisor: Victor Barroso
Initiated: 1997

Expected conclusion: 200072001
Current Status: on-going

Grant:

Documents produced in 2001:

Research Area:

Title: Not yet available

Doctoral Student: Dusan Ramljak
Advisor: Victor Barroso

Initiated: 2001

Expected conclusion: 2004
Current Status: on-going

Grant:

Documents produced in 2001:

Research area: Video Segmentation
Title: Not yet available

Doctoral Student: Pedro M. Jorge
Advisor: Jorge S. Marques
Initiated: 1998

Expected conclusion: 2002

Grant:

Current status: on going
Documents produced in 2001:
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Research area: 3D Ultrasound
Title: Not yet available
Doctoral Student: Jodo Sanches
Advisor: Jorge S. Marques
Initiated: 1998

Expected conclusion: 2002
Grant:

Current status: on going
Documents produced in 2001:

Research area: Tracking of Moving Objects with Multiple Models

Title: Not yet available

Doctoral Student: Jacinto Nascimento
Advisor: Jorge S. Marques

Initiated: 1998

Expected conclusion: 2002

Grant: PRAXIS XXI

Current status: on going

Documents produced in 2001:

Research area: Underwater Acoustic Communications
Title: to de decided

Doctoral Student: Anténio Jodo Silva

Advisor; Sérgio Jesus

Initiated: 1998

Expected conclusion: 2001

Current status: on going

Grant:

Documents produced in 2001:

Research area: image processing, visual psychophysics
Title: A new spatial brightness model

Doctoral Student: Jodo Rodrigues

Advisor: Hans du Buf

Initiated: 1998

Expected conclusion: 2002

Current status: on going

Grant: PRODEP

Documents produced in 2001:

Research area: Processamento de Imagem em 3D
Title: 2D and 3D data Processing and visualization
Doctoral Student: Robert Loke

Advisor: Hans du Buf

Initiated: 1998

Expected conclusion: 2003

Current status: on going

Grant: European project ADIAC ans ISACS
Documents produced in 2001:

79



Research area: Processamento de Imagem

Title: Models of cortical neurons in pattern recognition
Doctoral Student: Luis Santos

Advisor: Hans du Buf

Initiated: 2000

Expected conclusion: 2004

Current status: on going

Grant: FCT

Documents produced in 2001:

Research area: Computacéo Grafica

Title: 3D object Reconstruction and Triangulation
Doctoral Student: Roberto Lam

Advisor: Hans du Buf

Initiated: 2001

Expected conclusion: 2005

Current status:

Documents produced in 2001:

Research area: Processamento de Imagem
Title: Detection and brightness modes
Doctoral Student: Pedro Guerreiro
Advisor: Hans du Buf

Initiated: 2001

Expected conclusion: 2005

Current status: on going

Documents produced in 2001:

Research area: Underwater acoustic signal processing
Title: Data Fusion Applied to Ocean Acoustic Tomography
Doctoral Student: Paulo Felisberto

Advisor; Sérgio de Jesus

Initiated: June 2001

Expected conclusion: 2004

Current status: on going

Grant: PRODEP

Documents produced in 2001:

Research Area: Filtering Theory.

Title: Periodic and Nonlinear Estimators with Applications to the Navigation of Ocean Vehicles.
Doctoral Student: Paulo Oliveira

Advisor: Antonio Pascoal

Initiated: 1994.

Expected Conclusion: 2002

Current Status: submitted

Grant: Teaching Staff of IST

Documents produced in 2001: [132] [162]
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Research Area: Nonlinear Control Theory

Title: Nonlinear Path Following Control Systems for Ocean Vehicles.
Doctoral Student: Pedro Encarnagédo

Advisor: Antonio Pascoal

Initiated: October 1997

Expected Conclusion: 2002

Current Status: submitted

Grant: PRAXIS XXI

Documents produced in 2001: [96] [98] [99] [102] [161]

Research Area: Nonlinear Control Theory

Title: Nonlinear Motion Control of Nonholonomic and Underactuated Systems.

Doctoral Student: Antonio Aguiar

Advisor: Antonio Pascoal

Initiated: October 1997.

Expected Conclusion: 2002

Current Status: submitted

Grant: PRAXIS XXI

Documents produced in 2001: [98] [101] [160] [163] [164] [169] [170] [171]

Research Area: Marine Robotics

Title: Identification and Control of Surface Craft
Doctoral Student: Fei Chun Ma

Advisor: Antonio Pascoal

Initiated: 2000

Expected Conclusion: 2004

Current Status: research in progress
Documents produced in 2001:

Research Area: Navigation

Title: Terrain Based Navigation of Autonomous Underwater Vehicles (AUVs)
Doctoral Student: Francisco Curado Teixeira

Advisor: Antonio Pascoal

Initiated: 2000

Expected Conclusion: 2004

Current Status: research in progress

Documents produced in 2001:

Research Area: Control Theory

Title: Robust Control with Applications to Autonomous Vehicles
Doctoral Student: Sajjad Fekri Asl

Advisor: Anténio Pascoal / Michael Athans

Initiated: 2001

Expected Conclusion: 2005

Current Status: research in progress

Documents produced in 2001:

Research Area: Aeroacoustics

Title: Acoustics of Boundary Layers
Doctoral Student: Pedro G.T.A. Serrdo
Advisor; L.M.B.C. Campos

Initiated: 1997

Conclusion: 2002

Current Status: In progress
Documents Produced in 2001:
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Research Area: Aeroacoustics

Title: Acoustics of Shear Flows
Doctoral Student: Jodo M. G. Oliveira
Advisor: L.M.B.C. Campos

Initiated: 1997

Conclusion: 2002

Current Status: In progress
Documents Produced in 2001:

Research Area: Operations Management — Queuing networks
Title: To be defined

Doctoral Student: Nuno Manuel Rosa dos Santos Orféo
Advisor: Carlos Bispo

Initiated: 2001

Expected conclusion: 2005

Current status: course work/readings

Grant:

Documents produced in 2001:

MASTER THESES (23)

Research Area: Artificial Intelligence

Title: Emotion-based Agents in Social Contexts
Master Student: Marcia Macas

Advisor: Luis Custédio

Initiated: 1999

Expected conclusion: 2002

Current status: Finished

Grant:

Documents produced in 2001:

Research Area: Artificial Intelligence
Title: Learning for Emotion-based Agents
Master Student: Pedro Vale

Advisor: Luis Custédio

Initiated: 1999

Expected conclusion: 2002

Current status: Finished

Documents produced in 2001:

Research Area: Artificial Intelligence

Title: Manufacturing Systems Control using Societies of Agents
Master Student: lvone Fernandes

Advisor: Luis Custédio

Initiated: 1999

Expected conclusion: 2002

Current status: On-going

Grant:

Documents produced in 2001:

82



Research Area: Artificial Intelligence

Title: Supply-Chains : an Multi-agent System Approach
Master Student: Rui Carvalho

Advisor: Luis Custédio

Initiated: 2001

Expected conclusion: 2003

Current status: On-going

Documents produced in 2001:

Research Area: Artificial Intelligence
Title: Emotion-based Agent Architectures
Master Student: Bruno Damas

Advisor: Luis Custédio

Initiated: 2001

Expected conclusion: 2003

Current status: On-going

Documents produced in 2001:

Research Area: Evolutionary Systems

Title: Algoritmos Evolutivos: Paradigma Infeccdo Genética
Master Student: Rui Tavares

Advisor: Agostinho Rosa

Initiated: 1997

Expected Conclusion: Submitted in 2000

Current Status: Delivered

Documents produced in 2001:

Research Area: Biomedical Engineering
Title: Not yet available

Master Student: Jodo Paulo Caldeira
Advisor:; Agostinho Rosa

Initiated: 1997

Expected Conclusion: 2002

Current Status: On-going

Grant:

Documents produced in 2001:

Research Area: Evolutionary Systems
Title: Population based Genetic Algorithms
Master Student: Carlos Fernandes
Advisor; Agostinho Rosa

Initiated: 2000

Expected Conclusion: Submitted in 2002
Current Status: Delivered

Grant:

Documents produced in 2001:

Research Area: Evolutionary Systems - BioChemistry
Title:

Master Student: Nelson Pereira

Advisor: Agostinho Rosa

Initiated: 2000

Expected Conclusion: 2002

Current Status: on-going

Grant:

Documents produced in 2001:
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Research Area: Process Operation and Control

Title: Operation and Control of a Glass Melting Furnace
Master Student: Jodo Pina

Advisor: Pedro M. U. A. Lima

Initiated: 1997

Expected conclusion: December 2001

Current Status: Waiting for thesis defense

Documents produced in 2001:

Research Area: Architectures for Autonomous Intelligent Machines
Title:

Master Student: Paulo Alvito

Advisor: Pedro M. U. A. Lima

Initiated: 1995

Expected conclusion: 2002

Current Status: On-going

Documents produced in 2001:

Research Area: Inteligent Control
Title:

Master Student: Hugo Furtado
Advisor: Pedro M. U. A. Lima
Initiated: 2001

Expected conclusion: 2003
Current Status: On-going
Documents produced in 2001:

Research Area: Navigation of Mobile Robots

Title: Uma Arquitectura de Navegacdo para Robots Méveis
Master Student: José Paulo C. C. Castro

Advisor: Maria Isabel Ribeiro

Initiated: 1996

Expected conclusion: 2002

Current Status: On-going

Grant: no grant in 2000

Documents produced in 2001:

Research Area: Localisation of Mobile Robots

Title: Localisation of a Mobile Robot using Laser Scanner and reconstructed 3D models
Master Student: Jodo da Silva Gomes-Mota

Advisor: Maria Isabel Ribeiro

Initiated: 1996

Expected conclusion: 2002

Current Status: submitted in December 2001

Grant: no grant in 2001

Documents produced in 2001: [121]

Research Area: High-level architecture description for Mobile Robotics
Title: Not yet available

Master Student: Sérgio Guerreiro

Advisor: Jodo Sequeira

Initiated: 2000

Expected conclusion: 2002

Current Status: On-going

Grant: None

Documents produced in 2001: [144]
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Research Area: Industrial Robotics
Title: Not yet available

Master Student: In4cio Rocha
Advisor: Jodo Sequeira

Initiated: 2001

Expected conclusion: 2002
Current Status: On-going
Documents produced in 2001:

Research Area: Signal Processing
Title: Not yet available

Master Student: Rui Cruz
Advisor: Victor Barroso
Initiated: 2000

Expected conclusion: 2003
Current status:

Grant:

Documents produced in 2001:

Research Area: Real Time Systems

Title: Distributed Architectures for Real-Time Control
Master Student: Jodo Alves

Advisor: Carlos Silvestre

Initiated: October 2000

Conclusion: 2002

Current Status: research in progress

Grant:

Documents produced in 2001:

Research Area: Mission Control Systems

Title: Development of a Mission Control System for Autonomous Vehicles
Master Student: Carlos Ferreira

Advisor: Carlos Silvestre

Initiated: October 2000

Conclusion: 2002

Current Status: research in progress

Grant:

Documents produced in 2001:

Research Area: Robotics

Title: Modeling and Control of an Autonomous Ocean Vehicle.
Master Student: Miguel Prado

Advisor: Antonio Pascoal

Initiated: September 1995.

Conclusion: 2002

Current Status: writing in progress

Grant:

Documents produced in 2001:

Research Area: Marine Robotics.

Title: Visual Detection and Maneuvering of Surface Crafts
Master Student: Luella Wong

Advisor; Paulo Costeira / Ant6nio Pascoal

Initiated: October 1998

Conclusion: 2002

Current Status: writing in progress

Documents produced in 2001:



Research Area: Robotics

Title: Modeling and Control of an Autonomous Robotic Helicopter
Master Student: Rita Cunha

Advisor: Carlos Silvestre

Initiated: January 2000

Conclusion: 2002

Current Status: submitted

Grant: PRAXIS XXI

Documents produced in 2001: [166]

Research Area: Tracking Systems

Title: Prediction and Tracking of Moving Targets in 2D
Master Student: Pedro Alves

Advisor: Carlos Silvestre

Initiated: October 2000

Conclusion: 2002

Current Status: submitted

Grant: PRAXIS XXI

Documents produced in 2001:

86



3.4 ADVANCED TRAINING

341 COURSES

Jodo Sentieiro — Nonlinear Programming , Ph. D. Course, IST

Michael Athans — Dynamic Stochastic Estimation Prediction and Smoothing, Ph. D. Course , IST
José Santos Victor — Computer Vision, M. Sc. Course, IST

Paulo Tabuada - Courses on Geometric Non-Linear Control

Pedro Lima - Discrete Event Systems to ISR/ZIST Systems and Control Theory group.

Pedro Lima - Master’s course on “Mobile Robotics”

Victor Barroso - Course on “Stochastic Processes” (internal offer for the ISR’s and IT s students)
Francisco Garcia - A postgraduate course on Fourier transform and wavelets

Luis Custddio — Artificial Intelligence, M.Sc. Courseg, IST.

Luis Custddio — Modelling and Control of Automated Manufacturing Systems, MSc. Course, IST

Antonio Pascoal - Course on Nonlinear Control (internal offer for ISR students and post-docs).

3.4.2 SEMINARS

STRUCTURE AND PERFORMANCE OF THE ASIMOV ACOUSTIC COMMUNICATION SYSTEM
Jodo Pedro Gomes - Ph.D. Student, ISR, IST
17:00 h, Friday, January 5, 2001

ALGEBRAIC ASPECTS OF RECONSTRUCTION OF STRUCTURED SCENES FROM ONE OR MORE VIEWS
Etienne Grossman - Ph.D. Student, ISR, IST
17:00 h, Friday, January 12, 2001

APPLICATION OF BEAM - FORMING ADAPTIVE ALGORITHMS FOR THE UNIVERSAL MOBILE
COMMUNICATIONS

Jodo Miguel Gil - Ph.D. Student, IT, IST

17:00 h, Friday, January 19, 2001

COMBINED PLANT CONTROLLER OPTIMIZATION FOR AUTONOMOUS UNDERWATER VEHICLES
Carlos Silvestre - Professor, ISR, IST
17:00 h, Friday, January 26, 2001

SCENE LEVEL RATE CONTROL ALGORITHM FOR MPEG-4 VIDEO CODING

Paulo Nunes - Ph.D. Student, IT, IST
17:00 h, Friday, February 2, 2001
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FEASIBLE FORMATIONS OF MULTI-AGENT SYSTEMS
Paulo Tabuada - Ph.D. Student, ISR, IST
17:00 h, Friday, February 9, 2001

ATTENTION MECHANISMS AND VISUAL TRACKING
Alexandre Bernardino - Ph.D. Student, ISR, IST
17:00, Friday, February 16, 2001

A NEW Al APPROACH TO EMOTIONS SYNTHESIS
Carlos Herrera Perez, Ph.D. Student, Caledonian University of Glasgow
17:00 h, Friday, February 23rd 2001

ALGEBRA AND ALGORITHMS FOR QoS PATH COMPUTATION AND HOP-BY-HOP ROUTING IN THE
INTERNET

Jodo Luis Sobrinho - Professor, IT, IST

17:00, Friday, March 2, 2001

ALIGNMENT-BY-RECONSTRUCTION FOR 3D ULTRASOUND IMAGING
Jodo Sanches - Ph.D. Student, ISR, IST
17:00, Friday, March 9, 2001

EMOTIONS IN AUTONOMOUS ROBOT LEARNING
Sandra Gadanho - Post-Doc, ISR, IST
1700, Friday, March 16, 2001

A MARKOV POINT PROCESS FOR ROAD EXTRACTION IN REMOTELY SENSED IMAGES
Josiane Zerubia - Ph.D., INRIA Sophia-Antipolis, France
15:00, Friday, March 28, 2001

ON COOPERATION AND AUTONOMY IN MULTIAGENT AND MULTIROBOT SYSTEMS
Gerhard Kraetzschmar - Professor, University of Ulm, Germany
17:00, Friday, March 30, 2001

THE COOL SCIENCE INSTITUTE:PROMOTING EDUCATIONAL ROBOTICS TO RAISE THE INTEREST OF
CHILDREN FOR SCIENCE AND TECHNOLOGY.

Gerhard Kraetzschmar - Professor, University of Ulm, Germany

18:00, Friday, March 30, 2001

OBSERVER-BASED CONTROL OF PIECEWISE-AFFINE SYSTEMS
Luis Rodrigues - Ph.D. Student, Stanford University, USA
17:00, Friday, April 6, 2001

SMALL SATELLITES ATTITUDE DETERMINATION METHODS
Sénia Marques - M.Sc.Student, ISR, IST
17:00, Friday, April 20, 2001

SCALING LAWS: A WAVELET CHARACTERIZATION
Paulo Gongalves - Ph.D., INRIA Rhéne-Alpes, France
15:00, Wednesday, April 18, 2001

DESIGN OF AN ACTIVE SONAR FOR MEASURING BUBBLE CLOUDS UNDER BREAKING WAVES

Roberta Quant - Ph.D. Student, ISR, IST
17:00, Friday, April 27, 2001
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THE EXTENSION OF THE EULER THEOREM TO n-DIMENSIONAL SPACES
Daniele Mortari - Ph.D., Universita degli Studi La Sapienza di Roma, Centro di Ricerche Progetto San Marco
17:00, Friday, May 4, 2001

COMPOSITIONAL ABSTRACTIONS OF HYBRID CONTROL SYSTEMS
Paulo Tabuada - Ph.D. Student, ISR, IST
17:00, Friday, May 11, 2001

SPATIAL MODULATION FOR UNDERWATER ACOUSTIC COMMUNICATIONS USING PHASE
CONJUGATION

Jodo Pedro Gomes - Ph.D. Student, ISR, IST

17:00 h, Friday, May 18,2001

COMBINED GABOR FILTER SEGMENTATION AND 3D VECTOR QUANTIZATION TO VLBR VIDEO
COMPRESSION OF UNDERWATER VIDEO SEQUENCES

Jorge Barbosa - Ph.D. Student, ISR, IST

17:00 h, Friday, May 25, 2001

PHYSICAL CONSTRAINTS ON THE TIME-FREQUENCY PLANE
Paulo Moénica de Oliveira - Ph.D. Student, ISR, IST
17:00 h, Friday, June 1, 2001

ROBUST SHAPE TRACKING IN THE PRESENCE OF CLUTTERED BACKGROUND
Jacinto Nascimento - Ph.D. Student, ISR, IST
17:00 h, Friday, June 8, 2001

MOMENT PROBLEMS AND THEIR APPLICATIONS
Professor Dimitris Bertsimas, Sloan School of Management, MIT
Quarta-feira, June 20, VA1, 15:00

NON-LINEAR TRACKER FOR JOINT ASC/AUV OCEANIC MISSIONS
Paulo Oliveira - Ph.D. Student, ISR, IST
17:00 h, Friday, June 22, 2001

SERVICE ROBOTS
Henrik | Christensen, Centre for Autonomous Systems, Royal Institute of Technology, Sweden.
17h 30m,Tuesday, October 2, 2001

NETWORKED EMBEDDED CONTROL SYSTEMS: ISSUES AND CHALLENGES
Panos J. Antsaklis, Department of Electrical Engineering, University of Notre Dame, USA.
17h 30m, Wednesday, October 17, 2001

HIDDEN MARKOV MODELS - THEORY AND APPLICATION TO 2D SHAPE RECOGNITION
Manuele Bicego, University of Verona, Italy
17h00m, Friday, October 19, 2001

ADAPTIVE SPARSE REGRESSION
Mario A. T. Figueiredo, IT/IST
17h30m, Friday, October 26, 2001

THE BETAI PARAMETERIZED TEMPERATURE CONTROLLER

Dejan Milutinovic, Ph.D. Student, ISR-IST
17:00h, Friday, November 9, 2001
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MOVING TARGETS IMAGING AND TRAJECTORY ESTIMATION USING ALIASED SYNTHETIC APERTURE
RADAR DATA

Paulo A. C. Marques, IT-IST / ISEL

17:00h , Friday, November 16, 2001

ANALYSIS OF MUSICAL EXPRESSIVITY: AN EXPERIMENT ON PIANO IMPROVISATION

Filippo B. Baraldi, Center for Computational Sonology, University of Padua, Italy

17:00h, Friday, November 30, 2001

AUTOMATIC TRACKING OF MULTIPLE PEDESTRIANS WITH GROUP FORMATION AND OCCLUSIONS

Pedro Mendes Jorge, Sec¢do de Comunicagdes e Processamento de Sinais, ISEL
17:00h , Friday, December 7, 2001

3.4.3 READING GROUPS

Reading group on Discrete Event Systems, (AIMS, IC and MR)
Reading group on Computer Vision (VISLAB)

Reading group on Artificial Emotions ( AIMS, I1C)

Reading group on Multi-Agent Systems (AIMS, IC)

Reading group on Non-linear Control of Autonomous Vehicles (DSOR)

3.4.4 VISITS ABROAD

Jodo Sentieiro participated as national delegate to the Scientific Program Committee of the European Space Agency in
several meetings in Paris (F) and Nordwijck (N).

Pedro Lima participated in RoboCup 2001, in Seattle, 2-10 August, as part of the IsocRob Team, competing in the middle-

size league, as well as in the RoboCup Workshop 2001.

3.4.5 SUPERVISION OF STUDENTS ENROLLED IN FOREIGN UNIVERSITIES

Carlos Herrera Perez. PhD Student from Caledonian University of Glasgow, May 2001 to September 2001
Fillipo Bonini, Undergraduated Student from Padua University, Italy, 2001

Raquel Vassalo, Ph.D.Student from Univ. Federal do Espirito Santo, Brazil, 2001

Freek Stulp, M.sc. Student from Univ. of Groeningem , Netherlands, 2001

Marco Zucchelli, Ph.D. Student from Royal Institute of Technology, Sweden, 2001

Niall Winters, Ph.D. Student from Trinity College, Dublin, Ireland, 2001

Javier Minguez, Ph.D. Student from University of Saragoza, Spain, 2001

Diego Ortin Trasobares, Ph.D. Student from University of Saragoza, Spain, 2001
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3.5 CONGRESS, MEETINGS AND PRESENTATIONS

This section includes invited talks, conferences attended and conferences where papers were presented, during 2001, by
ISR-Lisbon researchers.

3.5.1 INVITED TALKS

José Santos-Victor - “Using vision for underwater robotics: video mosaics and station keeping,” 1st International
Workshop on Underwater robotics for Sea Exploitation and Environmental Monitoring, Rio de Janeiro,
Brasil, October 2001.

José Santos-Victor - “Vision-based Navigation, Environmental Representations and Imaging Geometries,” 10th
International Symposium of Robotics Research - ISRR, Lorne, Victoria, Australia, 9-12 Novembro 2001.

M. lIsabel Ribeiro - invited talk “The cycle prediction-matching-filtering in the localization of mobile robots”.
University of Aveiro, January 2001.

Carlos Bispo - invited talk, “Research overview,” Spring Course on Stochastic Optimization, Universidade de Coimbra,
Coimbra, Portugal, May 2001.

Agostinho Rosa - “Applications of random heuristic search algorithms”. Faculdade de Motricidade Humana, 9 de
Novembro de 2001.

Agostinho Rosa - “Introduction to Evolutionary Computation a class of heuristic search algorithms”. Fakultat fur
Elektrotechnik und Informationstechnik — Institut fur Elektro- und Biomedizinische Technik”, Technical

University of Graz, Maio de 2001.

Sergio Jesus - Jesus S.M. and Soares C., "Broadband MFP: coherent vs. incoherent”, MTS/IEEE Oceans 2001, Hawali,
USA, November.

Antonio M. Pascoal — “Marine Robots: Advanced Tools for Marine Habitat Mapping,” Workshop on Deep Seabed
Survey Technologies, Bergen, Norway, February 2001.

Antonio M. Pascoal - “Navigation, Guidance, and Control of AUVs*, National Institute of Oceanography, Dona Paula,
Goa, India, February 2001.

Antonio M. Pascoal - “Marine Robots: Instruments for Ocean Exploration”, CULTURGEST Cycle of Conferences,
Lisbon, 18 April, 2001.CLUTLUL 2001

Antonio M. Pascoal - “Marine Robots”, Second Series of Meetings organized by the Commission of the “Licenciatura”
in Electrical and Computers Engineering, Instituto Superior Técnico, 21 April, 2001.

Antonio M. Pascoal — “The DELFIM autonomous craft: system design and development and testing at sea: the
INFANTE and ASIMOV projects “, INTIFANTE Workshop, Faro, Algarve, May 10, 2001.

Antonio M. Pascoal — “Robotic Technologies for Ocean Exploration*, Congress / Science and Technology of Spain and
Portugal at the Turn of the Century, Lisbon, Portugal, Nov. 2001.
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3.5.2 PARTICIPATIONS

During 2001 ISR-Lisbon researchers participated in the following conferences, workshops and meetings:

IEEE International Workshop on Signal Processing Advances for Wireless Communications, SPAWC'01, Taoyuan,
Taiwan, R.O.C., March 2001

IEEE International Conference on Acoustics, Speech and Signal Processing, ICASSP 2001, Salt Lake City, USA, April
2001

IEEE International Symposium on Information Theory, Washington D.C., USA, June 2001

IEEE Conference on Oceanic Engineering, OCEANS 2001, Honolulu, Hawaii, USA, November 2001.

IEEE Int. Conf. Image Processing, ICIP'01, Greece

IEEE 2001 Conference on Decision and Control, Orlando, FL, USA

American Control Conference '01, Arlington, VA, USA

RoboCup Workshop 2001, Seattle, USA

ECC’01, Porto, Portugal

NOLCOS'2001, Saint- Petersburg, RUSSIA

Hybrid Systems: Computation and Control, Fourth International Workshop, Rome, Italy

1st Workshop on Robotics Education and Training, RET2001, Weingarten, Alemanha, Julho de 2001.

Summer School on Robotics Navigation, EPFL, Lausanne, September 2001.

Spring School on Stochastic Optimization, Departamento de Matematica, Univ. of Coimbra, Mar¢o a Maio de 2001.
Festival Nacional de Roboética — Robotica 2001, Guimardes, Portugal, Abril de 2001.

12th International Meeting of the Euro Working Group on Decision Support Systems, Cascais, Portugal, May 2001.
Multi-Echelon Inventory Systems Conference, U.C. Berkeley, June 2001.

POMS-Brazil Conference, Guaruj, Brazil, August 2001.

Int. Workshop on Energy Minimization Methods in Computer Vision and Pattern Recognition, EMMCVPR'01, France
Statistical Signal Processing Workshop, Singapore, August 2001

FLAIRS’2001 Conference

Emotional and Intelligent Il: The Tangled Knot of Social Cognition, 2001 AAAI Fall Symposium. AAAI, 2001
Symposium on Emotion, Cognition and Affective Computing (AISB Convention)

Fifth Multi-Conference on Systemics, Cybernetics and Informatics

International Joint Conference on Artificial Intelligence IJCAI 2001
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3.6 SERVICE ACTIVITIES

This section is dedicated to service activities developed, during 2001, by ISR-Lisbon (ECE) researchers as members of
the national and international scientific community.

3.6.1 EDITORIAL BOARDS

José Santos-Victor - Member of the Editorial Board of the Journal of Robotics and Autonomous Systems, Elsevier, until
July 2001.

M. Isabel Ribeiro - member of the Editorial Board and of the Executive Board of the Robotic WEBook, an initiative of
the European Robotics Research Network.

3.6.2 ADVISORY BOARDS

Jodo José dos Santos Sentieiro - member of the European Space Agency (ESA) Advisory Group on Robotics and
Automation.

M. Isabel Ribeiro — member of the IFAC Technical Committee on Intelligent Autonomous Vehicles.
Jorge S. Marques - Member of IAPR Governing Board.

Antonio Pascoal — Member of the IFAC Technical Committee on Marine Systems.

Antonio Pascoal — Member of the IFAC Technical Committee on Intelligent Autonomous Vehicles.

Antonio Pascoal — Advisor , Italian Programme for Antartic Research.

3.6.3 PROGRAMME AND TECHNICAL COMMITTEES

José Santos-Victor — Member of the Programme Committee of the International Symposium on Intelligent Robots and
Systems, Toulouse, France, July 2001.

José Santos-Victor — Member of the Programme Committee of the 2nd Intl. Workshop on Computer Vision Systems —
ICVS, Vancouver, Canada, Jul. 2001.

José Santos-Victor — Member of the Programme Committee of the 4th European Workshop on Advanced Mobile Robots
— EUROBOT, Lund, Suécia, Set. 2001.

Pedro M. U. A. Lima — member of the Executive Committee of the RoboCup Federation.

Pedro M. U. A. Lima — member of the Editorial Board of the International Journal of Intelligent Control and Systems,
published by World Scientific Publ. Co.

Pedro M. U. A. Lima - member of the Editorial Board of the Portuguese Robética magazine.

Pedro M. U. A. Lima — member of the Portuguese Technical-Scientific Commission of the Festival Nacional de Robética
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Pedro M. U. A. Lima — member of the International Program Committee of the RoboCup 2001 Workshop, Seattle, E.U.A.,
August

Pedro M. U. A. Lima — member of the International Program Committee of the 5 International Conference on Autonomous
Agents 2001, Montreal, Canada, May.

Pedro M. U. A. Lima — member of the Organizing Committee of the IEEE Mediterranean Conference on Robotics and
Automation, MED’2002, Lisboa, July 2002

M. Isabel Ribeiro — member of the Organizing Committeee of the 10t Mediterranean Conference on Control and
Automation, MED2002, Lisbon, Portugal, July 2002.

M. Isabel Ribeiro — member of Programme Committee of the 10th Portuguese Meeting on Graphical Compuatation,
Lisbon, Portugal, October 2001.

M. Isabel Ribeiro — co-organizer of a Special Session on Cooperative Robotics on the European Control Conference-
ECC 2001, Porto, Portugal, September 2001.

M. Isabel Ribeiro_ - member of the Programme Committee of the 1st Workshop on Robotics Education and Training,
RET2001, Weingarten, Germany, July 2001.

M. Isabel Ribeiro - member of the Programme Committee of Robotica2001 — Festival Nacional de Robética, Guimaraes,
Portugal, April 2001.

Sergio Jesus - European Conference on Underwater Acoustics, July 2000, Lyon, France.
Victor Barroso - Representive of the IEEE Signal Processing Soc. in the Working Group on New Wireless Publications.

Victor Barroso - Representive of the IEEE Signal Processing Soc. in the Steering Committee of the new Transactions on
Mobile Computing.

Jorge S. Marques - Member of the Technical Committee of the Workshop on Pattern Recognition in Information
Systems, IAPR, Setubal, Portugal, July 2001.

Jorge S. Marques - Member of the Simposium Iberoamericano de Reconhecimento de Padrdes, Florianopolis, Brasil,
2001.

Isabel Lourtie - Associated member of the IEEE Sensor Array and Multichannel Technical Committee.

Anténio Pascoal — Program Vice-Chair, 10th Mediterranean Conference on Control and Automation (MED2002), to be
held in Lisbon, Portugal, July 2002.

Anténio Pascoal — Member, International Program Committee, First International Workshop on Underwater Robotics
for Sea Exploitation and Environmental Monitoring, Rio de Janeiro, Brazil, October 2001.

Anténio Pascoal — Member, International Program Committee, 4th IFAC Symposium on Intelligent Autonomous
Vehicles 2001 (IAV '01)”, Sapporo, Japan, September 2001

Anténio Pascoal — Member, International Program Committee, European Control Conference, ECC 2001, Porto,
Portugal, September 2001.

Anténio Pascoal — Member, International Program Committee, IFAC Conference CAMS 2001, Control Applications in
Marine Systems, Glasgow, Scotland, July 2001.

Antonio Pascoal — Member, International Program Committee, 9t Mediterranean Conference on Control and
Automation, Dubrovnik, Croatia, June 2001.
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3.6.4 CHAIRPERSON

Jodo Sentieiro — Organizer and chair of the Session “Automation and Robotics” in the Congress Science and
Technology of Spain and Portugal at the Turn of the Century, Lisbon, Portugal, Nov. 2001.

Pedro M. U. A. Lima - chair of middle-size league of RoboCup 2001, Seattle, USA, August 2001
Pedro M. U. A. Lima - co-chair of the RoboCup 2002 Symposium, Fukuoka, Japan, June 2002
M. Isabel Ribeiro - chair of a session at the European Control Conference, ECC’01, Porto, Portugal, September 2001.

Agostinho Rosa - Organization and co-chair of ACM SAC'01 - Artificial Intelligence and Computational Logic Track —
Las Vegas - USA- March 2001.

Sergio Jesus - European Conference on Underwater Acoustics, July 2000, Lyon, France.

Sergio Jesus - OCEANS'00, MTS/IEEE, September 2000, Providence, Rhode Island, USA.

3.6.5 REVIEWERS

José Santos-Victor - International Symposium on Intelligent Robots and Systems, 2001.

José Santos-Victor - EUROBOT - Euromicro Workshop on Advanced Mobile Robots, 1997, 1999, 2001.
José Santos-Victor - MVA - Machine Vision and Applications, Springer.

José Santos-Victor - IEEE SMC - Transactions of systems Man and Cybernetics.

José Santos-Victor - IEEE PAMI - Transactions on Pattern Analysis and Machine Intelligence

Pedro M. U. A. Lima - IEEE Transactions on Robotics and Automation, IEEE Transactions on Fuzzy Systems, Robética,
RoboCup 2001 Workshop, 5th International Conference on Autonomous Agents 2001.

Paulo Tabuada - IEEE Control Systems Magazine, Hybrid Systems: Computation and Control Fourth International
Workshop

Pedro M. U. A. Lima - reviewer of a Portuguese project on the development of innovative solutions for the shoe
manufacturing industry, under the program FACAP, funded by the National Laboratory INETI.

M. Isabel Ribeiro — Machine Vision and Application Journal, 2001.

M. Isabel Ribeiro — IFAC World Congress, Barcelona, Spain, July 2002.

Jodo Sequeira — European Control Conference, Porto, Portugal, 2001.

Luis Custddio - Symposium on Applied Computing,

Luis Custddio - International Conference on Autonomous Agents,

Luis Custddio - Conferéncia Cientifica e Tecnolégica em Engenharia

Agostinho Rosa - Expert of EU Information Society Telematics Program — PE - TC

Agostinho Rosa - Reviewer of IEEE Transaction of Circuits and Systems for Video Technology.
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Agostinho Rosa - Reviewer of IEEE Transaction of Biomedical Engineering

Agostinho Rosa - Reviewer of Clinical Neurphysiology

Agostinho Rosa - ACM SAC’ 01 - Evolutionary Algorithms and Optimization — Las Vegas.

Agostinho Rosa - ICEIS 01 - Setubal

Agostinho Rosa - ICANN 01 - Artificial Neural Networks — Vienna

Agostinho Rosa - IFAC 2001 — TC Optimal Control — Barcelona

Agostinho Rosa - SLEEP RESEARCH ONLINE 2001

Victor Barroso, Jodao Xavier, Jodo P. Gomes, Paulo M. Oliveira - IEEE Transactions on Signal Processing
Victor Barroso, Jodo Xavier, Jodo P. Gomes, Paulo M. Oliveira - IEEE Signal Processing Letters

Victor Barroso, Jodo Xavier, Jodo P. Gomes, Paulo M. Oliveira - IEEE Transactions on Circuits and Systems
Antonio Pascoal - Reviewer of IEEE Transactions on Automatic Control

Anténio Pascoal - Reviewer, IEEE Journal of Oceanic Engineering.

Antdnio Pascoal - Reviewer, Marine Technology Society Journal.

3.6.6 OTHER ACTIVITIES

Jodo J. S. Sentieiro - member of the ICCTI bilateral actions evaluation panel.
Jodo J. S. Sentieiro - member of the FCT grant evaluation panel.
José Santos-Victor — Evaluator of EU- Future Emerging Technologies (FET) R&D Project Proposals.

M. Isabel Ribeiro — co-responsible for the Interest Group on Cooperative Robotics of the EURON - European Robotics
Research Network.

M. Isabel Ribeiro — participates in the activities of the key area on Education of the EUROBN-European Robotics
Research Network. Co-proposer of the launching of a Robotic WEBooK.

Jorge S. Marques - President of the Portuguese Association for Pattern Recognition (APRP).

Victor Barroso - Proposer (accepted) of the new IEEE Signal Processing Soc. Portuguese Chapter

Antonio Pascoal - Member, Delegation of the Ministry of Science and Technology of Portugal to India, November 2001.
Obijective: to launch a program aimed at the interchange of researchers and joint work in the areas of
Marine Science and Technology.

Anténio Pascoal - Member, Work Group of Research Vessels, Ministry of Science and Technology of Portugal.

Obijective: to assess the state of the scientific fleet and to define guidelines for its expansion and efficient
utilization by the scientific community at large.

96



3.7 ACADEMIC ACTIVITIES

Here we list the participation, during 2001, of ISR-Lisbon (ECE) researchers in committees for Master and Doctoral
Thesis, and other academic related activities.

Jodo Sentieiro - Member of the MSc Thesis Committee of Sjoerd van der Zwaan. "Vision Based Station Keeping and
Docking for Floating Robots”, IST, May 2001.

Jodo Sentieiro - Member of the PhD Thesis Committee of César Augusto dos Santos Silva. “3D Motion and Dense
Structure Estimation: Representations for Visual Perception and the Interpretation of Occlusions,” IST, Maio 2001.

José Santos-Victor — Member of the MSc Thesis Committee of Sjoerd van der Zwaan. "Vision Based Station Keeping
and Docking for Floating Robots”, IST, May 2001. (Supervisor)

José Santos-Victor — Member of the “Provas de Aptidao Pedagdgica e Capacidade Cientifica” of Jodo Pedro Barreto.
Faculdade de Ciéncias e Tecnologia, University of Coimbra., February 2001.

José Santos-Victor — Member of the PhD Thesis Committee of César Augusto dos Santos Silva. “3D Motion and Dense
Structure Estimation: Representations for Visual Perception and the Interpretation of Occlusions,” IST, Maio 2001.
(ORIENTADOR)

Pedro M. U. A. Lima — member of the Doctoral Thesis committee of Tomasz Celinski, “Adaptive Control of Sensory
Perception in Robotic Systems”, The Australian National University, Australia.

M. Isabel Ribeiro - member of the M.Sc Thesis Committee of Carlos Alberto Fernandes da Silva Marques, IST, March
2001.

M. Isabel Ribeiro -member of the Doctoral Thesis Committee of Walter Jorge Mendes Vieira, Universidade Nova, May
2001.

M. lIsabel Ribeiro — member of the Executive Board of Instituto Superior Técnico, with the responsibility of staff
management, research project management and strategic planning. From Jan.01 to September.01.

M. Isabel Ribeiro - elected member of Assembleia de Representantes of IST, since September.01

Carlos Bispo — Member of the Committee of the M.Sc. thesis in Engineering Policy and Management of Technology,
“Make-to-Stock vs. Make-to-Order in the Glass Manufacturing Industry,” by Nuno Manuel Rosa dos Santos
Orfo, Instituto Superior Técnico, technical University of Lisbon, February 2001.

Carlos Bispo — Member of the Committee of the M.Sc. thesis in Electrical and Computer Engineering, “Distributed
Schedulin with Active Idleness: A key to the stabilization of multiclass queuing networks,” by José Antonio Alves
Moreira, Instituto Superior Técnico, Technical University, June 2001.

Carlos Bispo — Member of the Committee for the equivalence of a Ph.D. thesis defended abroad in Technology,
Management and Policy, “Local Content Requiremments and Industrial Development: Economic Analysis and
Cost Modeling of the Automotive Supply Chain,” by Francisco Veloso, Universidade Catélica, Lisbon, September
2001.
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Carlos Bispo — Member of the Committee of the M.Sc. thesis in Engineering Policy and Management of Technology,
“Production Cost Modelling for the Automotive Industry,” by Anténio José Marques Monteiro, Instituto Superior
Técnico, Technical University of Lisbon, December 2001.

Carlos Bispo — Member of the Committee of the Ph.D. thesis in Civil Engineering, “Widening the scope for bus priority
with intermittent bus lanes,” Baichuan Lu, Instituto Superior Técnico, Technical University of Lisbon, December
2001.

Carlos Bispo — Member of the Coordinating team for the Master of Science program on Engineering and Management
of Technology at IST-UTL.

Sergio Jesus — Member of the PhD Thesis Committee of Orlando Camargo Rodriguez ,2001

Sergio Jesus — member of the PhD Thesis Committee of Francisco Garcia, Deteccao Passiva de Sinais Transientes, IST,
June 2001.

Sergio Jesus — Member of the M.Sc. Thesis Committee of Nelson Martins ,2001
Sergio Jesus — Member of the M.Sc. Thesis Committee of Cristiano Soares,2001
Victor Barroso - Vice President of the IST's Scientific Council for the Graduation Programs (since October)

Victor Barroso - Head of the Coordinating Committee of the Graduation Programs at IST's Dept. of Electrical and
Computer Engineering

Jorge S. Marques - Coordinator of the Control and Robotics area of the Electrical Engineering undergraduate course at
IST.

Pedro Aguiar - Member of the Scientific Committee of the IST ECE Graduate Education coordinator of the Systems,
Decision, and Control area.

Isabel Lourtie - member of the PhD Thesis Committee of Francisco Garcia, Detec¢do Passiva de Sinais Transientes, IST,
June 2001.

Isabel Lourtie - member of the MSc Thesis Committee of Carlos Pinto Coelho, Passive Constrained Rational
Approximation for Frequency Domain System Identification, IST, May 2001.

Jorge S. Marques - member of the PhD Thesis Committee of Miguel Velhote Correia, Técnicas Computacionais na
Percepcéo Visual do Movimento, Univ. of Porto, Dec 2001.

Jorge S. Marques - member of the PhD Thesis Committee of César Silva, 3D Motion and Dense Structure Estimation,
IST, May 2001.

Jorge S. Marques - member of the PhD Thesis Committee of Francisco Garcia, Detec¢do Passiva de Sinais Transientes,
IST, June 2001.

Jorge S. Marques - member of the PhD Thesis Committee of Jodo Manuel Tavares, Analise de Movimento de Corpos
Deformaveis usando Visdo Computacional, Univ. of Porto, Jan 2001.

Jorge S. Marques - member of the MSc Thesis Committee of Rui de Jesus, Seguimento do Corpo Humano com Modelos
Articulados Bidimensionais, IST, 2001.

Carlos Silvestre — Member of the MSc Thesis Committee of Sjoerd van der Zwaan. ”Vision Based Station Keeping and
Docking for Floating Robots”, IST, May 2001.
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Anténio Pascoal — Member of the PhD Thesis Committee of Mikael Bliksted Larsen. “Autonomous Navigation of
Underwater Vehicles,” Department of Automation, Technical University of Denmark, February 2001.

Anténio Pascoal — Member of the PhD Thesis Committee of Paulo Tabuada. “Hierarchies and Compositional
Abstractions of Hybrid Systems,” DEEC, IST, Lisbon, November 2001.

Anténio Pascoal — Member of the PhD Thesis Committee of Anibal Matos. “Condi¢cdes de Optimalidade para
Problemas de Optimizagdo Dindmica,” FEUP, Porto, June 2001.
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3.8 DISTINGUISHED VISITORS

Andre Quinquis - ENSIETA, Brest, France.

Andrew Gee - Engineering Department, University of Cambridge, UK

Anthony Healey — Department of Mechanical Engineering, Naval Postgraduate School, Monterey, California, USA.
Chiu, Ching-Sang - Naval Postgraduate School, Monterrey, USA.

Daniele Mortari - Universita degli Studi La Sapienza di Roma, Italy.

David Marco — Department of Mechanical Engineering, Naval Postgraduate School, Monterey, California, USA.
Dimitris Bertsimas - Sloan School of Management, Massachusetts Institute of Technology, USA.

Gerhard Kraetzschmar - University of Ulm, Germany.

Giles Celleux - INRIA Rhone-Alpes, France.

Giovanni Indiveri - German National Center on Information Technologies, Institute for Intelligent Autonomous
Systems, GMD-AIS, Germany.

Henrik Christensen - Royal Institute of Technology, Stockholm, Sweden.

Isaac Kaminer — Department of Aeronautics and Astronautics, Naval Postgraduate School, Monterey, California, USA.
J.-P. Hermand - Universite Libre de Bruxelles, Bruxelles, Belgium.

Josiane Zerubia — INRIA, Shopia-Antipolis, France

Martin Siderius - Saclantcen Undersea Research Centre, La Spezia, Italy.

Mor Harchol-Balter - Computer Science Department, Carnegie Mellon University, USA.

Panos Antsaklis — Notre Dame University, Indiana, USA.

Richard Prager - Engineering Department, University of Cambridge, UK
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3.9 SPECIAL EVENTS

3.9.1 NARVAL SEA TRIAL, Villefranche, Nice, France June 2001

Objective: During a test week the NARVAL underwater vehicle was operated at sea to test the following
functionalities:

- Ability of building video mosaics of the sea-bottom in a robust manner.
- Ability of controlloing the underwater vehicle based on visual feedback.

The vehicle was operated at sea and the various sub-systems were tested. The participants were Instituto Superior
Técnico, Centre National de Recherches Scientifiques, Thomson- Activités sous-marin, University of Genova.

3.9.2 Workshop INTIFANTE'2001, Faro, Portugal, 10-11 of May 2001

Objective : 1 )to exchange results obtained on the data acquired during the INTIFANTE'00 sea trial.
2) to exhange data sets acquired by respective institutions.

Institutions : Instituto Hidrografico, CINTAL/Universidade do Algarve, ISR/Instituto Superior Tecnico, ENEA-
Italy
Projects : ATOMS, INTIMATE, INFANTE and TOMPACO

Presentations: 10

Attendees : total ~17 including Brasil-1, Italy-1, ISR(Lisbon)-3, IH(Lisbon)-3, SiPLAB(Faro)-7, CIMA(Faro)-2

3.9.3 MONAZ SEA TRIAL, Faial Island, Azores, Portugal, August 6-15, 2001

Objective: During a period of 9 days a joint exercise was carried out by the Naval Postgraduate School, Monterey, CA
(USA), the Institute for Systems and Robotics-pole of IST (PT), and the IMAR/DOP/Univ. Azores (PT) with the
objective of testing the cooperative operation of the ARIES AUV (USA) and the DELFIM ASC (PT) at sea. The final
tests took place off the coast of Faial, in a region where hydrothermalism venting activity is known to occur. The end
of the exercise witnessed the operation of the two vehicles communicating via an acoustic modem while ARIES
acquired images of the seabed. The exercise fostered the development of synergies among the different groups
involved. At the same time, it served as a focal point for the development of complex logistic capabilities that
involved two support ships and a speed boat.
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3.10 AWARDS

“Feasible Formations of Multi-Agent Systems”, Paulo Tabuada, George Pappas, Pedro Lima - finalist of the Best Student
Paper Award of the American Control Conference, Arlington, VA, USA, June 2001

“Abstractions of Hamiltonian Control Systems”, Paulo Tabuada and George J. Pappas — finalist of the Best Student Paper
Award of the 40th IEEE Conference on Decision and Control, Orlando, FL, USA, December 2001
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3.11 PUBLICATIONS

A) M.Sc. THESES (11):
[1] Pedro Miguel Mendes Guerreiro , “Modelizacdo da deteccdo visual,” M.Sc. Thesis July 20th 2001 - Universidade do
Algarve, Faro , Portugal

[2] Roberto Celio Lau Lam , “Alisamento adaptativo e reducdo de malhas triangulares,” M.Sc. Thesis July 25th 2001 -
Universidade do Algarve, Faro, Portugal

[3] Ulrich Schnier , “Faster isosurface extraction by marching cubes using run length encoded volume data,” M.Sc. Thesis
April 28th 2001-Collaboration Univ. of Magdeburg, Germany.

[4] Pedro Francisco Manique Silva Moita, “Concepcao de um Sistema Pericial para Apoio aos Ouvintes de uma Fonoteca,”
MSc Thesis, Instituto Superior Técnico, March, 2001, Lisboa, Portugal.

[5] Nelson Martins , “A time-frequency approach to blind deconvolution in multipath underwater channels,” MSc Thesis,
November, 2001, Universidade do Algarve, Faro, Portugal.

[6] Cristiano Soares , “Matched-Field Processing: Acoustic focalization with data taken in a shallow water area of the Strait
of Sicily,” MSc Thesis, March, 2001, Universidade do Algarve, Faro, Portugal.

[7] Sénia Marques, “Small Satellites Attitude Determination Methods” MSc Thesis, Instituto Superior Técnico, May , 2001,
Lisboa, Portugal.

[8] Sjoerd van der Zwaan, “Vision Based Station Keeping and Docking for Floating Robots,” MSc Thesis, Instituto Superior
Técnico , May 10th, 2001, Lisboa, Portugal.

[9]1 Nuno Manuel Rosa dos Santos Orfao, “Make-to-Stock vs. Make-to-Order in the Glass Manufacturing Industry,” M.Sc.
thesis in Engineering Policy and Management of Technology, IST-UTL, February 2001.

[10] José Antbnio Alves Moreira, Distributed Scheduling with Active Idleness: A key to the stabilization of multiclass
queuing networks,” M.Sc. thesis in Electrical and Computer Engineering, IST-UTL, June 2001.

[11] Carlos Marques “Multi-Sensor Navigation for Soccer Robots,” MSc Thesis, March 2001- Instituto Superior Técnico,

Lisboa, Portugal

B) Ph.D. THESES (3):

[12] Orlando Camargo Rodriguez , "Ocean Acoustic Tomography Applied to the Estimation of Internal Tides in the
Continental Platform" Ph.D. Thesis, Universidade do Algarve , 2001, Algarve, Portugal.

[13] César Silva, " 3D Motion and Dense Structure Estimation: Representations for Visual Perception and the Interpretation
of Occlusions," Ph.D. Thesis, Instituto Superior Técnico, May 10th 2001, Lisboa, Portugal.

[14] Francisco Garcia , " Detec¢do Passiva de Sinais Transientes " Ph.D. Thesis, Instituto Superior Técnico , June 2001,
Lisboa, Portugal.
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C) IN BOOCKS ( 5):

[15] C. Marques, P. Lima, "A Localization Method for a Soccer Robot Using a Vision-Based Omni-Directional Sensor”, in
RoboCup 2000 Book, Springer-Verlag, Berlin, 2001

[16] van Deemter, J.H. and du Buf, J.M.H. Line and edge detection by curvature-adaptive neural networks. Chapter 10 in:
Plausible neural networks for biological modelling, J.E. Vos and H.A.K. Mastebroek (eds), Kluwer Academic, pp 219-
239, 2001.

[17] du Buf, J.M.H. Introduction to modeling brightness perception. Chapter 2 in: Vision models and applications to image
and video processing, C.J. van den Branden Lambrecht (ed.), Kluwer Academic, 2001.

[18] du Buf, H. and Bayer, M.M., Automatic diatom identification. World Scientific, to be published spring 2002.

[19] V. Barroso, J. Xavier, and J. Moura. Blind Channel Identification and Source Separation in SDMA Systems. Invited
article in chapter on Spatial Diversity and Source Estimation, in Antennas in Wireless Communications Handbook, Ed.
Lal C. Godara, CRC Press, June 2001

D) IN INTERNATIONALS JOURNALS (22) :

[20] Cristian Munteanu, Agostinho Rosa. “Evolutionary Image Enhancement with User Behavior Modeling” — “Revised
version”. Applied Computing Review, Vol 3, Number 6, pp:8-14, July 2001, ACM Press.

[21] C Carvalho, H Pereira, M Carmo-Fonseca, AC Rosa. “Chromosomal dark G bands determine the spatial organization
of a—satellite DNA in the nucleus”. Molecular Biology of the Cell, Vol.12, pp 3563-3572, Nov 2001.

[22] MG Terzano, L Parrino, R Chervin, S Chokroverty, C Guilleminault, M Hirshkowitz, M Mahowald, H Moldofsky, A
Rosa, R Thomas, A Walters. “Atlas, Rules and Recording Techniques for the Scoring of Cyclic Alternating Pattern (CAP)
in Human Sleep”. Sleep Medicine. November 2001.

[23] DL Poyares, AC Rosa, C Guilleminault, U Koster, “Heart Rate Variability during sleep-disordered breathing in UARS
and OSAS subjects”. Sleep, Vol 24, pp A272, 2001. (Abs)

[24] P. Lima, A. Bonarini, C. Machado, F. Marchese, C. Marques, F. Ribeiro, D. Sorrenti, "Omni-Directional Catadioptric
Vision for Soccer Robots", in special issue on the EuroRoboCup of the Journal of Robotics and Autonomous Systems,
Elsevier, Amesterdam, Vol 36, no 2, August 31, 2001

[25] M. Asada, T. Balch, R. D'Andrea, M. Fujita, B. Hengst, G. Kraetzschmar, P. Lima, N. Lau, H. Lund, D. Polani, P.
Scerri, S. Tadakoro, T. Weigel, G. Wyeth, "RoboCup-2000: The Fourth Robotic Soccer World Championships", Al-
Magazine, Vol. 22, No. 1, Spring 2001

[26] H.-D. Burkhard, D. Duhaut, M. Fujita, P. Lima, R. Murphy, R. Rojas,“Towards a Research Roadmap for RoboCup”,
IEEE Robotics and Automation Magazine, December 2001

[27] P. Lima, T. Balch, M. Fujita, R. Rojas, M. Veloso, H. A. Yanco, “The RoboCup 2001 Competitions and Conference:
Report and Research Issues”, IEEE Robotics and Automation Magazine, December 2001
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[28] Soares C.J., Siderius M. and Jesus S.M., "Matched-field processing source localization in the Strait of Sicily", accepted
to Journal Acoust. Soc. America, to be published in 2002.

[29] C. Silva, J. Santos-Victor, “Motion from Occlusions,” Robotics and Autonomous Systems, Elsevier, 35(3-4) Junho 2001.

[30] N. Gracias, J. Santos-Victor, “Trajectory Reconstruction with Uncertainty Estimation using Mosaic Registration,”
Robotics and Autonomous Systems, Elsevier, 35(3-4) Junho 2001.

[31] S. Gadanho, J. Hallam, “Emotion-triggered Learning in Autonomous Robot Control”, in Cafiamero, D., Numaoka, C.,
and Petta, P., editors, Grounding emotions in adaptive systems, an Special Issue of Cybernetics and Systems, vol 32(5),
Taylor & Francis, 2001.

[32] Carlos Bispo, Sridhar Tayur, “Managing simple re-entrant flow lines: Theoretical foundation and experimental
results,” IIE Transactions, Vol. 33, No. 8, August 2001.

[33] L. M. B. C. Campos, F.J. P. lau, "On the convection of sound in inverse catenoidal nozzles", Journal of Sound and
Vibration, volume 244, pages 195-209.

[34] L. M. B. C. Campos, "On some solutions of the extended confluent hypergeometric differential equation”, Journal of
Computational and Applied Mathematics, volume 137, pages 177-200.

[35] L. M. B. C. Campos, "On the probability of collision for aircraft with dissimilar position errors”, Amer. Inst. Aeron.
Astron. Journal of Aircraft, volume 38, pages 593 - 599.

[36] L. M. B. C. CAMPOS & J.M.G. Marques "On safety metrics related to aircraft separation” Journal of the Royal Institute
of Navigation, Volume 55, pages 39-63.

[37] I. Kaminer, A. Pascoal, W. Kang, O. Yakimenko. “Applications of Nonlinear Filtering to Navigation System Design Using
Passive Sensors”. IEEE Transactions Aerospace and Electronic Systems, Vol. 37, NO. 1, January 2001, pp. 158-172.

[38] Francisco Garcia, Isabel M. G. Lourtie, Jorge Buescu, L"2(R) Nonstationary Processes and the Sampling Theorem,
IEEE Signal Processing Letters, April 2001

[39] Jorge S. Marques, Jodo M. Lemos, Optimal and Suboptimal Shape Tracking Based on Multiple Switched Dynamic
Models, Image and Vision Computing, 539-550, June 2001.

[40] J. Xavier, V. Barroso, e José M.F. Moura. Closed Form Correlative Coding (CFC2) Based Blind Identification of MIMO
Channels: An Isometry Fitting to Second Order Statistics. IEEE Trans. on Signal Processing, May 2001.

[41] Pedro M. Q. Aguiar and José M. F. Moura, Three-dimensional modeling from two-dimensional video, IEEE
Transactions on Image Processing, vol. 10, no. 10,0ctober 2001.

E) IN INTERNATIONAL CONFERENCES (78)
[42] Carlos Fernandes, Rui Tavares, Cristian Munteanu, Agostinho Rosa, “Assortative Mating in Genetic Algorithms:

Vector Quantization Problems”. Proc. ACM SAC 2001, Las Vegas, USA, pp 361-365.

[43] Cristian Munteanu, Agostinho Rosa, “Evolutionary Image Enhancement with User Behaviour Modeling”. Proc. ACM
SAC 2001, Las Vegas, USA, pp 316-320.
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[44] Cristian Munteanu, Agostinho Rosa, “Evolving Order Statistics Filters for Image Enhancement”. Proc ICANNGA 2001,
pp 288-291, Prague, Check Republic.

[45] Carlos Fernandes, Agostinho Rosa, “A Study on Non-random Mating and Variable Population Size in Genetic
Algorithms using Royal road Function”. Proc. IEEE CEC 2001, Seoul, South Korea, pp:60-66. Prémio Jovem Investigador
IEEE-ICEC.

[46] A Grilo, A Caetano, A Rosa, “Agent Based Artificial Immune System”. Proc Gecco, LBP, pp 145-151, 2001.

[47] RTavares, A Rosa,“Biased Genotype Variation in Evolutionary Algorithms using Phenotype Information”. Proc Gecco,
LBP, pp 421-428, 2001.

[48] Gong HongFei, Agostinho Rosa, “Simulation of Olive Fly Development Using Artificial Life Technic”. Proc. CIMCA
2001, pp 614-620, ISBN:0858898470.

[49] Cristian Munteanu, Agostinho Rosa, “Color Image Enhancement using Evolutionary Principles and Retinex Theory of
Color Constancy”. Proc Neural Networks and Signal Processing — Proceedings of XIth Workshop NNSP 2001; Softcover;
ISBN 0-7803-7196-8; Product No.: TH8584-TBR, pp: 393-402.

[50] A Grilo, A Caetano, A Rosa, “Immune System Modeling through Adaptive Complex System Model”. 6th Online World
Conference on Soft Computing and Industrial Applications 2001-WSC6. Pap:043.
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4.0 LABORATORY FACILITIES AND SERVICES

4.1 COMMON FACILITIES

ISR/ZIST has a computer network infra-structure based on 2 DEC Alpha servers and 7 DEC Alpha workstations. The
Computing Center group runs also three Macintosh computers and 4 laser printers. More than 200 users have accounts
on the isr.ist.utl.pt domain, and more than 100 machines, including PCs, SUN workstations, Macintoshes and others,
are currently linked to the network.

4.2 LABORATORY FACILITIES

AIMS Lab

The AIMS Lab offers the following facilities:

7 PC - Pentium like

3 MAC computers (one portable)

1 LISP machine

1 Laser printer

1 Nomadic Super-Scout mobile robot, with on-board computer, vision camera and wireless ethernet.

3 Nomadic Super-Scout mobile robots, with on-board computer, vision camera and wireless ethernet (shared with te
ICLab).

3 soccer player robots, built at ICLab, with differential drive kinematics, open control and guidance architecture based
on a Pentium clone motherboard, with an on-board video-conference camera each (shared with ICLab).

MOBILE ROBOTICS Lab (LRM)

The LRM offers the main following facilities:

e Robuter mobile platform, with a ring of 24 ultrasound sensors, and two on-boards processors: Motorola
68020@16MHz running the real-time operating system Albatros, and a Pentium@200Mhz running Windows NT. A
laser scanner (Lasernet system) for localisation purposes with artificial landmarks is installed on the platform.

e 2 Scout mobile platforms with on-board computer, vision camera and wireless Ethernet

e A6 dof robotarm (GT 6A Robotique) installed on top the Robuter mobile platform.

o 3 Mb/s wireless Ethernet systems with two Access Points supporting roaming operation.

e 3 complete sets of the LEGO system for Mobile Robotics

e A Laser Range Finder from the Riegl supplier with range and luminance measurement.
e 2 Sick Laser Scanner.

e Three computer controlled Pan & Tilt Units from Direct Perception.
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e Video cameras, including two Quick Cams and a Network Eye supporting direct display of real scenes on the
Internet.

e Five Sun Workstations (2 Sparc Classic, 1 Sparc 5, 1 Sparc 20 with one processor, 1 Sparc 20 with two processors)
with SunOs4.1.3. and Solaris 2.5 operating systems.

e 8 Pentium - class PCs, 1 Pentium Il + 3 portable Pentiums. Four more PCs are available from external partners.
e Two laser printers, and one Desklet colour printer.

e A large open space appropriate for mobile robotics navigation experiments.

INTELLIGENT CONTROL Lab (LCI)

The LCI offers the main following facilities:

1 PUMA 560 manipulator, whose Mark Ill controller was partially replaced by Trident Robotics TRC 004/6 boards,
which allow manipulator control by an external PC.

1 RWI ATRV-Jr mobile robot, 4-wheel drive, equipped with 16 sonars, GPS, inertial navigation module and a compass
(shared with the AIMS, Mobile Robotics and Vision Labs).

4 Nomadic Super-Scout Il mobile robots, equipped with 16 sonars and 2 cameras each, one of them part of an omni-
directional catadioptric system (shared with the AIMS Lab).

5 Philips 740K USB Web Cams, used in the soccer robots
5 WavelLan Wireless Ethernet PCMCIA boards.
9 Pentium Personal Computers —under Linux and Windows 98 OS.

1 Mobile Platform, built at LCI, with tricycle-like kinematics, 60W and 90W motors, open control and guidance
architecture based on 2 Pentium motherboards, and 2 on-board cameras.

1 Real-Time RF video link.

Matlab and Simulink software for different simulation projects.

2 Electrim optical RAMs, used for visual servoing applied to manipulators and mobile robots.
1 Space Mouse device, for teleoperation of mobile robots and manipulators.

1 Mobile Platform, built at LCI, with differential drive kinematics, 2*360W motors, open control and guidance
architecture based on a i80486 motherboard.

3 soccer player robots, built at LCI, with differential drive kinematics, open control and guidance architecture based on
a Pentium clone motherboard, with an on-board Philips web cam each.
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COMPUTER VISION Lab (VISLAB)

The VisLab is equipped with various PCs , a DEC-Alpha Workstation, various cameras (CCD, CMOS, Colour, Black &
White, Digital or Analogue) and image frame grabbers, a pan-tilt unit and several pan-tilt cameras.

Special equipment consists of a high-speed 4 degrees of freedom binocular head — Medusa - developed for research in
active vision and a TRC LabMate mobile platform, two Nomad Superscout mobile platforms, equipped with vision and

an on-board computer. Additionally various home-made small robots have been developed and are used for
experiments in the areas of vision based control.

SIGNAL PROCESSING Lab (SP)

The SP Lab offers capabilities to develop and test both software and hardware products for digital signal processing.
Presently, the activities in course include the design and implementation of modems for underwater acoustic data
communications, the development of very low bit rate video compression algorithms for underwater acoustic
transmission, and testing of navigation and guidance techniques for autonomous robotics.

e 3 Intel 486 personal computers

e 3 Intel Pentium personal computers

e 1 NeXT workstation

e 1 Hewlett-Packard LaserJet 4M printer

e 1 Hewlett-Packard Officelet Pro 1150C color inkjet printer/scanner

e 10 Mbit/s thin Ethernet LAN interfacing the Signal Processing Laboratory to the ISR Network

e 4 processor DEC2100 Alpha server and 10 workstations of various types including DEC Alphas, HP’s and
SGI’s. It also has several PC’s, b/w laser and wax colour printers.

e 1 Mini robot platform KHEPERA
e 1 ORCA underwater acoustic communication system
1 surface modem
1 programmable acoustic receiver
1 underwater modem
e 1 Motorola software development system for the DSP56000 digital signal processor (DSP)
e 1 Motorola DSP96002 hardware/software DSP development system
e 2 Analog Devices SHARC ADSP21061 hardware/software DSP development systems

e 1 Xilinx field programmable gate array (FPGA) hardware/software development system

e 1 National Instruments PCI-MIO-16E-4 multifunction data acquisition board and LabView virtual
instrumentation software

e 1 Matrox Rainbow Runner video capture board

e 1 TEAC CS-391 multichannel data recorder
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e 1Sony TCD-D3 portable digital audio tape (DAT) stereo recorder

e 1 Goldstar OS-9040D 40 MHz analog osciloscope

e 1 Hewlett-Packard HP8116A 50 Mhz function generator

e 1Escort EGC 3230 2 Mhz function generator with 100 Mhz frequency meter
e 1Sony F670ES power amplifier

e 1 Kiotto KT-1990EX digital multimeter

e 1GW ST3030TD triple power supply

e 1 Weller WTCP-S soldering station

DYNAMICAL SYSTEMS AND OCEAN ROBOTICS LAB

1) DELFIM Prototype Autonomous Surface Vehicle (hull and propulsion system) - a small Catamaran (4m long) to
carry out experimental research in the area of ocean robotics.

2) Pressure Chamber - to test the marinization of equipment down to depths of 600 meters.

3) Actuators and Sensors for Robotic Ocean Vehicle Development and Operation (part of the equipment will be
installed in the new INFANTE AUV currently under construction)

e Actuators -5 electrical thrusters.

e Sensors -

e 3rate gyros, 2 pendulums and 1 fluxgate (Watson's Attitude & Heading Reference Unit AHRS-C303);

e 1 attitude reference unit (KVH).

o 1 flowmeter TSA-06-C-A (EG & G Flow Technology);

e 2 depth cells DC 10R-C (Transinstruments);

e 2 echosounders ST200 (Tritech);

e 2 echosounders ST500 (Tritech);

e 1 Doppler Log TSM 5740 with 4 beams in a Janus configuration, operating at 300 KHz (Thomson-ASM);
e one set of 3 rate gyros, 2 pendulums and 1 directional gyro from Humphreys.

e 1 Long Baseline Positioning System for underwater vehicle positioning - 1 transducer and 4 transponders.

e 1 DGPS (Differential Global Positioning System) for precise surface vehicle navigation - 1 Motorola Encore unit and 2
FREEWAVE radios.

4) Hardware and Software Development Systems for VVehicle Simulation and Real-Time Vehicle Control.

e Hardware for real-time applications - 3 Gespac 68030/68882 computers; a T805 transputer array; 4 MPL stand-alone
68020/60881 computers.

e Development System - Microware FASTRAK development software running on a SUN-Workstation; professional
0S9 for Gespac development systems.
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e Microcontroller Development System for the 8051 and 8051XA families.
e Graphics Station: - 1 Silicon Graphics Indigo 2 Extreme.
e MUCIS (MARIUS-User Command Interface System) - a PC-based interface for vehicle tele-operation during sea trials.
e Local Area Network (LAN) consisting of CAN-bus interfaces and special boards for /0 and data processing. The
Lav was entirelu designed at IST/ISR and will be installed on-board the underwater and surface vehicles currently
under construction.
5) Software Tools for Navigation, Guidance, and Control System Design.
INTEGRA - Modeling and simulation tool for the integrated analysis and design of navigation, guidance and control systems
for autonomous vehicles. The software was developed at IST/ISR and is built around the commercially available package
MATRIXx. The package is specially geared towards the development of dynamic models of robotic ocean vehicles.
Furthermore, it provides the means to assess the combined performance of navigation, guidance and control systems
prior to their implementation.
6) General Computer Facilities.
e 3 SUN Workstations
e 1X-Terminal
e 6 Desktop PCs

e 3 Llaptop PCs
e 1 Macintosh

EVOLUTIONARY SYSTEMS AND BIOMEDICAL ENGINEERING Lab (LASEEB)
The Laseeb offers the main following facilities on digital signal processing for biomedical engineering, digitalization
and development for multimedia Applications.

20 Personal Computers running Windows 98/NT4/2000 and Linux.

2 Laser printer,

2 color inkjet printers

1 Video Capture Board MIRO VIDEO DC30

3 Cd-RW Recorders

1 Tape Backup 12 Gb

1 Scanner

1 Biological amplifier Medelec

1 Biological amplifier Braintronics

1 Biological amplifier CAPS
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2x30 ch. A/D Acquisition DT 2834 16 Hz
2x16 ch. A/D Acquisition DT 2821 150 Hz
1x16 ch. A/D Acquisition DT 2811 30 Khz

1x8 ch A/D Acquisition PCMCIA 50Khz

AERONAUTICS GROUP

e Flight test laboratory - Instrumentation packages for Alpha Jet, A-7 and Aviocar, and calibration, and data
processing equipment.

e Transfer of Flight Simulator from Delft University of Technology to IST.
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