15 September 1997

Bielefeld Gesture Workshop 1997

Gesture- and Sign-Language Based Communication in Human- Computer Interaction

Prof. Dr. Ipke Wachsmuth, Martin Fröhlich

The program for the workshop as to be held at the Centre for Interdisciplinary Research (ZiF) from September 17-19, 1997.

Welcome to the Bielefeld Gesture W orkshop 1997 .

ZiF Location

The Workshop will be held at the Centr e for Inter disciplinary Research (Zentrum für inter disziplinäre Forschung, ZiF) in the Main Confer ence Hall, situated in the r ear of the building at the upper floor .

Workshop Program and Side Program

In addition to the of ficial workshop pr ogram we of fer some opportunities to visit the city of Bielefeld and some landmarks in the vicinity . These of fers, referred to as the side pr ogram below , are not included in the workshop fee. You are heartily invited to take part at your own costs and risk.

Wednesday September 17, 1997

Wed: 11:00 — 12:20 1. OPENING

Wed: 11.00 — 11:30 Wachsmuth, and Fröhlich Organisers GREETINGWORDS FROM THEORGANISERS

Wed: 11:30 — 12:10 — 12:20 Alistair Edwards, University of York (UK) OPENINGLECTURE: CURRENTEFFORTS IN GESTUREAND SIGN LANGUAGERECOGNI-

TION

Abstract: Gesture recognition is a very br oad field. Ther e are essentially thr ee forms of gestur e which one might want to r ecognize by computer: natural gestur es used to support spoken communication; specialized gestur es designed as a

Wednesday September 17, 1997

Bielefeld Gesture W orkshop 1997 2 means of communicating or supplementing other forms of computer input; sign language. This pr esentation will concentrate on sign language. Sign language is studied for its own sake (an automatic sign language r ecognition engine would be a useful communication tool) and because it pr ovides a particular paradigm for gestur es. The idea of a system which will automatically translate sign language into speech or text is a very seductive one but ther e are a number of dif ficult problems to be addr essed. Technical problems include: gestur e captur e, classification, segmentation. However , even once these have been solved ther e is a whole new set of linguistic pr oblems to be addressed. The grammar of sign language is completely dif ferent from that of spoken languages so that wor d-for-word translation is not suf ficient.This talk will review progress in sign language r ecognition, how some of the above problems have been tackled and how others might be addr essed in the future.

Wed: 12:30 — 14:00 2. LUNCH (AT THEZIF)

Wed: 14:00 — 16:00 3. AFTERNOON SESSION

Wed: 14:00 — 14:30 — 14:40 Ingeborg van Gijn, University of Leiden, Sotar o Kita, Max-Planck Institute for Psycholinguistics, Leiden/Nijmegen, Harry van der Hulst, University of Leiden, (The Netherlands) FORM CHARACTERISTICSOF GESTURESAND SIGNS

Abstract: The paper investigates how forms of unconventionalized spontaneous gestures are organized, and how the or ganization is similar to, and dif ferent from that of sign language. The work is based on transcriptions of mor e than 180 gestur e tokens pr oduced by Dutch speakers. [#4]

Wed: 14:40 — 15:10 — 15:20 Axel Kramer, Fragment Art & Resear ch, New York City (USA) CLASSIFYINGTWO DIMENSIONALGESTURESIN INTERFACESYSTEMS

Abstract: A classification scheme for two-dimensional gestur es in interactive systems is presented. The focus of the contribution is to classify interactive pr operties of gestur es as a starting point to investigate their limits and benefits to users.[#20]

Wed: 15:20 — 15:50 — 16:00 Monica Bordegoni, Universita‘ degli Studi di Parma (Italy) GESTURE-BASEDAND HAPTICINTERACTIONFOR HUMAN SKILLACQUISITION

Abstract: This contribution pr esents curr ent research aiming at studying gestur e-based and haptic interaction for the purpose of analysing human skill and mapping it into a skilled r obotics system. The tasks consider ed include grasping and manipulating non-rigid objects. [#24]

Thursday September 18, 1997

Bielefeld Gesture W orkshop 1997 3

Wed: 16:00 — 16:30 4. COFFEE, TEA, AND BISCUITS

Wed: 16:30 — 18:30 5. EVENINGSESSION

Wed: 16:30 — 17:00 — 17:10 Gerhard Rigoll, Andreas Kosmala, and Stefan Eickeler , University of Duisbur g (Germany) HIGH PERFORMANCEREAL-TIME GESTURERECOGNITION USING HIDDENMARKOV MODELS

Abstract: An advanced r eal-time system for high performance gestur e recognition is presented which is capable of r ecognizing complex dynamic gestur es, such as hand waving, spin, pointing, or head moving. Recognition is based on image sequence pr ocessing and statistical pattern r ecognition using HMM‘s. [#1]

Wed: 17:10 — 17:40 — 17:50 Frank G. Hofmann, and Günter Hommel, Berlin University of T echnology (Germany) VELOCITYPROFILEBASEDRECOGNITION OF DYNAMICGESTURESWITH DISCRETEHID- DEN MARKOVMODELS

Abstract: A method is pr esented for the r ecognition of dynamic gestur es with HMMs from a continuous str eam of gestur e input data. The segmentation pr oblem is addressed by extracting velocity pr ofiles from the data and using their extrema as segmentation cues. [#5]

Wed: 17:50 — 18:20 — 18:30 Marcell Assan, and Kirsti Grobel, Aachen University of T echnology (Germany) VIDEO-BASEDSIGN LANGUAGERECOGNITION USING HIDDENMARKOVMODELS

Abstract: This contribution pr esents a signer -dependent system able to r ecognise about 250 isolated signs fr om the Sign Language of the Netherlands (SLN), using a single video camera. By means of thr eshold algorithms, colour code for gloves, skin, body , and backgr ound is generated for featur e extraction. [#8]

Wed: 18:30 — 19:30 6. SUPPER(AT THEZIF)

side program: Visit Bielefeld Klosterplatz, Beer Garden, Bars, Cafés; easily accessible by bus and tram.

Thursday September 18, 1997

Thu: 09.00 — 10:20 7. MORNING SESSION

Thu: 09:00 — 09:30 — 09:40 Sylvie Gibet, LIMSI-CNRS Paris, J. Richardson, T. Lebourque, Université Paris- Sud, A. Braffort, LIMSI-CNRS Paris (France) CORPUS OF 3D NATURALMOVEMENTSAND SIGN-LANGUAGEPRIMITIVESOF MOVE-

MENT

Abstract: Work is described on the development of a corpus of basic hand-arm pointing gestur es. The structur e of the corpus is defined for natural pointing movements carried out in dif ferent directions, heights and amplitudes, and extended to movement primitives habitually used in sign-language communication.[#21]

Thursday September 18, 1997

Bielefeld Gesture W orkshop 1997 4

Thu: 09:40 — 10:10 — 10:20 Franz Dotter , Klagenfurt (Austria) SIGN LANGUAGES„BETWEEN“ GESTURE(NONVERBALBEHAVIOUR) AND SPOKENLAN-

GUAGE?

Abstract: Sign languages possibly contain a sign type unknown in spoken languages which has less fixed pr oduction rules than signs in spoken languages. Consequently, language universals and typology of existing theories, developed merely on the basis of spoken language r esearch, have to be r evised.[#13]

Thu: 10:20 — 11:00 8. COFFEEAND TEA

Thu: 11:00 — 12:20 9. NOON SESSION

Thu: 11:00 — 11:30 — 11:40 C.C.M. Hummels, G.J.F. Smets, and C.J. Overbeeke, Delft University of T echnology / Heerlen Open University (The Netherlands) AN INTUITIVETWO-HANDEDGESTURALINTERFACEFOR COMPUTER SUPPORTED PRODUCT DESIGN

Abstract: An alternative way of gestural interaction is intr oduced which is based on the ecological theory of per ception. An experiment was conducted to chart gestur es designers make in cr eating pr oducts. The r esults are implemented into a scenario for a new 3D design application for virtual r eality.[#14]

Thu: 11:40 — 12:10 — 12:20 Marc Latoschik, Ipke W achsmuth, University of Bielefeld (Germany) EXPLOITINGDISTANT POINTING GESTURESAND POINT OF VIEWFOR OBJECTSELECTION

IN A VIRTUALENVIRONMENT

Abstract: In this contribution a multimedia application is intr oduced that makes use of enhanced immersion techniques. An ar chitectur e for an extendable multimodal interface is described, and first r esults on the r ecognition of distant pointing gestur es are presented. [#26]

Thu: 12:30 — 14:00 10. LUNCH (AT THEZIF)

Thu: 14:00 — 16:00 11. AFTERNOON SESSION

Thu: 14:00 — 14:30 — 14:40 Claudia Nölker, Helge Ritter, University of Bielefeld (Germany) DETECTIONOF FINGERTIPSIN HUMAN HAND MOVEMENTSEQUENCES

Abstract: Presented is a hierar chical approach of neural networks to locate the positions of the fingertips in gr ey-scale images of human hands. The capabilities of the system ar e demonstrated in finding the pointing dir ection and detecting the fingertips in hand movement sequences. [#23]

Thu: 14:40 — 15:10 — 15:20 H.-J. Böhme, A. Brakensiek, U.-D. Braumann, M. Krabbes, and H.-M. Gr oss, Ilmenau University of T echnology (Germany) NEURALARCHITECTUREFOR GESTURE-BASEDHUMAN-MACHINE-INTERACTION

Abstract: The context of this work is interaction with mobile r obots, based on a neur onal architectur e for visual, gestur e-based communication. The paper describes a possible application scenario and the overall ar chitectur e of the planned system. First r esults are presented. [#9]

Thursday September 18, 1997

Bielefeld Gesture W orkshop 1997 5

Thu: 15:20 — 15:50 — 16:00 Axel Varchmin, Robert Rae, and Helge Ritter , University of Bielefeld (Germany) IMAGE BASEDRECOGNITION OF GAZEDIRECTIONSUSING ADAPTIVEMETHODS

Abstract: Work is described on implementing a tracking system which determines gaze direction based on head and eye orientation. A tar get is to make the system user-independent by the use of facial featur es common to dif ferent users, like eyes, nose, mouth, and head postur e.[#10]

Thu: 16:00 — 16:30 12. COFFEE, TEA, AND BISCUITS

Thu: 16:30 — 18:30 13. EVENINGSESSION

Thu: 16:30 — 17:10 THE POSTERSESSION

Attended poster pr esentation. The posters will be on unattended display fr om (about) W ednesday noon until Friday noon. Abstract: See Page 8 for the lists of exhibitors and abstracts of their work.

Thu: 17:10 — 17:40 — 17:50 M. Rauterber g, M. Bichsel, U. Leonhar d, and M. Meier , Swiss Federal Institute of Technology (Switzerland) COMPUTER VISION BASEDINTERACTIONWITH A PLANNINGTOOL FOR CONSTRUCTION

AND DESIGN

Abstract: A set of recommendations for the next generation of user interfaces: the Natural User Interface (NUI) is derived. The concept of NUI is pr esented in form of a runnable demonstrator: a computer vision-based interaction technique for a planning tool for construction and design tasks. [#25]

Thu: 18:00 — 18:40 — 18:50 Alan Daniel Wexelblat, MIT Media Lab (USA) KEYNOTELECTURE: GESTUREIN THEAGE OF THEINVISIBLECOMPUTER

Abstract: Computing is entering a new phase, as computers move into our homes and integrate themselves with every phase of our lives, fr om our televisions to our personal devices and clothing. This r epresents an unpr ecedented opportunity for work in natural gestural interaction. If gestur e is to become an integral part of our interface with these new computers, then r esearchers in the field must change how we do business to position our work for the futur e. We must answer fundamental questions about our ar ea of r esearch and our techniques for conducting that r esearch, such as: What ar e the common bases of gestur e? (versus local/cultural/gender variations) What ar e the dif ferences (if any) between conversational and narrative gestur e? Can we build r eal-world systems with just deictic gestur es? In addition to confr onting dif ficult questions, we must vitalize a scatter ed research population, and entr ench ourselves firmly in new r esearch frontiers such as af fective and wearable computing. If we fail to do this, gestur e will be relegated to a footnote in interface history .

Thu: 19.00 — … 14. THE WORKSHOP DINNERAT VOLTMANNSHOF

Let‘s have a good time while having a good meal.

Friday September 19, 1997

Bielefeld Gesture W orkshop 1997 6

Friday September 19, 1997

Fri: 09:00 — 10:20 15. MORNING SESSION

Fri: 09:00 — 09:30 — 09:40 Karin H. Munk and Erik Granum, Laboratory for Image Analysis, Aalbor g University (Denmark) EXPLOITATION OF MOTION PATTERNSIN VISUALGESTUREANALYSIS

Abstract: For computer vision systems dealing with the understanding of motion, advantages may be obtainable if they to a suf ficient degr ee can exploit a priori knowledge of likely motion patterns. Investigation of this hypothesis is presented in this paper . [#22]

Fri: 09:40 — 10:10 — 10:20 Kirsti Groble, and Hermann Hienz, Aachen University of T echnology (Germany) PARAMETER-O RIENTEDAPPROACH TO VIDEO-BASEDSIGN LANGUAGERECOGNITION

Abstract: The aim of this paper is to pr esent a video-based system which is able to r ecognise isolated signs based on the manual parameters. Observing the whole signing space using a single video camera, all four manual parameters of the dominant hand ar e explicitly extracted. [#15]

Fri: 10:20 — 11:00 16. COFFEEAND TEA

Fri: 11:00 — 12:20 17. NOON SESSION

Fri: 11:00 — 11:30 — 11:40 Karen McKenzie Mills, and James L. Alty , Loughbor ough University (UK) THE ROLE OF REDUNDANCYIN MULTIMODAL INPUT SYSTEMS

Abstract: The role of redundancy in a tri-modal input system is analysed. A pr ototype system accepting touch, 2D gestur e, and speech input is described, and a truth maintenance and blackboar d system ar chitectur e for modal integration is proposed for which first r esults are presented. [#2]

Fri: 11:40 — 12:10 — 12:20 Martin Fröhlich, Ipke W achsmuth, University of Bielefeld (Germany) GESTURERECOGNITION OF THEUPPERLIMBS- AN AGENTBASEDAPPROACH

Abstract: An agent contr olled dynamic body model is pr oposed which shall enable the recognition of body gestur es from data deliver ed by position tracking devices. To adapt the model to dif ferent user parameters, anthr opomorphic knowledge is used to r eassign constraints to the dynamical model. [#11]

Fri: 12:30 — 14:00 18. LUNCH (AT THEZIF)

Fri: 14:00 — 16:00 19. AFTERNOON SESSION

Fri: 14:00 — 14:30 — 14:40 Markus Kohler, University of Dortmund (Germany) SPECIALTOPICS OF GESTURERECOGNITION APPLIEDIN INTELLIGENTHOME ENVIRON-

MENTS

Abstract: A gesture recognition system for contr olling appliances in home envir onments is pr esented. The focus is on motion detection, object normalization

Saturday September 20, 1997

Bielefeld Gesture W orkshop 1997 7 and identification, and on the modelling and pr ediction of motion by use of Kalman filters, as pr ototypically realized in the ARGUS system. [#3]

Fri: 14:40 — 15:10 — 15:20 Shan Lu and Seiji Igi, Communications Resear ch Laboratory , Hideaki Matsuo, Matsushita Electric Industrial Company , and Yuij Nagashima, Kogakuin University (Japan) TOWARDSA DIALOGUESYSTEMBASEDON RECOGNITION AND SYNTHESISOF JAPANESE SIGN LANGUAGE

Abstract: A dialogue system with the capabilities of understanding and synthesizing JSL (Japanese Sign Language) is described in the context of developing a computer system that helps hearing impair ed communicate with normal-speaking people. [#7]

Fri: 15:20 — 15:50 — 16:00 Hermann Hienz, and Kirsti Gr obel, Aachen University of T echnology (Germany) AUTOMATIC ESTIMATION OF BODY REGIONS FROM VIDEO IMAGES

Abstract: A software module is intr oduced that is used in an automatic gestur e recognition system for extracting r elevant body r egions from digitised video images. A threshold algorithm is used to segment the input image into body-contour , face, hands of the signer , and backgr ound. [#17]

Fri: 16:00 — 16:30 20. COFFEE, TEA, AND BISCUITS

Fri: 16:30 — 17:10 21. EVENINGSESSION

Fri: 16:30 — 17:00 — 17:10 Frank Godenschweger , Thomas Str othotte, and Hubert W agener , University of Magdebur g (Germany) RENDERINGGESTURESAS LINEDRAWINGS

Abstract: The contribution discusses computer generated illustrations and animation sequences of hand gestur es useful in teaching sign language to deaf people. Algorithms for r endering 3D models of hands as line drawings and for designing animations of line drawn gestur es are introduced. [#19]

Fri: 17:10 All participants GENERALDISCUSSION

Fri: Good Bye Good bye fr om the Or ganisers

Fri: 19:00 side program: Dinner at V ahles Restaurant, original westphalian cooking

Saturday September 20, 1997

Sa: 14:00 side program: W alk from the historic town hall to the medieval castle, visit of the city‘s art gallery

The Poster Session (Thursday 16:30 – 17.00)

Bielefeld Gesture W orkshop 1997 8

The Poster Session (Thursday 16:30 – 17.00)

The posters will be on unattended display fr om (about) W ednesday noon until Friday noon.

Poster A: Hideaki Matsuo, Matsushita Electr onic Industrial Company , Seiji Igi, Shan Lu, Communications Resear ch Laboratory , MPT, Yuij Nagashima, Kogakuin University, Yuji Takata, Terutaka Teshima, Matsushita Electr onic Industrial Company (Japan) RECOGNITION ALGORITHM WITH NON-CONTRACT FOR JAPANESESIGN-LANGUAGE

USING MORPHOLOGICAL ANALYSIS

Abstract: Presented is work fr om sign language movement r ecognition based on ster eo camera r ecording and converting sign language into code. Results fr om an experiment ar e presented in which sign language r ecognition is used at a window in the post of fice.[#6]

Poster B: Siegfried Kaiser, University of Koblenz (Germany) GESTURESIN SMALLAND MEDIUM SIZEDCONFERENCES

Abstract: The major purposes of gestur es in video confer ences, transmitted via multi media confer ence systems, ar e analysed. It is ar gued that limited support for gestur e in video confer ences will not r esult in a r educed usage of multimedia conferences but will be r eplaced by verbalization. [#16]

Poster C: G. J. Sweeney and A. C. Downton, University of Essex (UK) ISOLATEDSIGN RECOGNITION USING SUB-SIGN FEATURES

Abstract: Current sign language r ecognition systems work at the sign level which requires a 1:1 ratio between the number of „sign models“ and the lexicon size. In this contribution a method is pr esented which uses a small number of sub-sign models to r ecognise the lexicon. [#18]

Poster D: Shuichi Nobe, University of Marketing and Distribution Sciences, Satoru Hayamizu, Osamu Hasegawa, Electr otechnical Laboratory , Hideaki Takahashi, National Institute of Multimedia Education (Japan) ARELISTENER-USERSPAYINGATTENTIONTO ANTROPHOMORPHIC AGENTS‘HAND

GESTURES? AN EVALUATION USING A GAZETRACKINGMETHOD

Abstract: The information wher e a listener -user is looking and paying attention to is significant in the evaluation of human-agent-interaction systems. A pilot study was conducted, using a gaze tracking method, on r elevant aspects of anthr opomorphic agents‘ gestur es in a real-time setting. [#27]

Poster E: Jochen Triesch and Christoph von der Malsbur g, University of Bochum (Germany) A GESTUREINTERFACEFOR ROBOTICS

Abstract: A gesture interface is pr esented, implemented on a r eal robot, which allows the user to give simple commands, e.g. how to grasp a particular object. Gesture interpr etation is based on a r efined person-independent analysis of hand motion and shape despite varying and complex backgr ounds. [#28]

canceled

Information and Emergencies

2796 | 2922 | 2914 | 6999 Information and Emergencies

Should you r equire further information, please do not hesitate to contact the workshop or ganisers on the local phone system (toll fr ee): Trixi Valentin on 2796 (W orkshop of fice at the ZiF), Pr of. Ipke W achsmuth on 2924, Martin Fröhlich on 2922. If we still cannot be found, then the general of fice of the AI- Workgroup on 6999 should be able to help you and will pr obably know wher e we are.

110 | 112 | (0-) 110 | (0-) 112 Medical and other Emergencies

The workshop or ganisers should be notified of all emer gencies that occur . If we cannot be found, r eport all emer gencies to the University by dialling 110 for medical help or 112 in case of fir e. To reach the police fr om the internal phone system dial 0-110 (110 fr om public phones, toll fr ee); to contact the cities emergency services in case of fir e or accident dial 0-112 fr om the internal phone system (112 fr om public phones, toll fr ee). The internal phone system connects to all university buildings including the ZiF .