The
University
, /5 Of
S Sheffield.

Groups and Projects
at the
University of Sheffield
An Overview

HUMAINE Workshop, Paris, 2005



The
LTnivm*sit}'
. Of
Sheffield.

University of Sheffield
 Opened in July 1905
e Leadingteaching university
16,400 full-time students
900 member s of academic staff
e Admission to high undergraduate standard (ABB)

The Department of Computer Science
Resear ch Assessment Exercise (RAE) gr ade 5
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The NLP Group at Sheffield is one of the largest in the UK.
With subgroups in:

Information Extraction and QA (Gaizauskas)
Semantic Web, and Ontologies (Ciravegna)
Architectures for NLP (Cunningham)
Dialogue and personality modelling (Wilks)

Substantial background in cognitive modeling, linguistics,
philosophy of mind,psychology.

www.nlp.shef.ac.uk
www.dcs.shef.ac.uk/~yorick/companions
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a®Puec Natural Language Processing Group

e Professor Yorick Wilks

e Professor Rob Gaizauskas
* Professor Fabio Ciravegna
* Professor Marilyn Walker

e Dr. Mark Hepple

e Dr. Louise Guthrie

e Dr. Mark Stevenson

 Senior Research Fellows:
— Dr. Hamish Cunningham
— Dr. Peter Wallis

e .. ® 20 RASs, 20 PhD students
 More than 25 PhDs awarded (since 1996)
o 2 full time admin staff plus technical support
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Natural Language Processing Group

NLP people in Paris and not in other groups

* Yorick Wilks: dialogue control and the role of ML in it;
persistent agents with personality and a life.

e Peter Wallis: embedded ECAs who know their social
place, politeness in ECAs, intentionality.

« Humaine nlp members not in Paris:
— Louise Guthrie
— Nick Webb
— Roberta Catizone
— Andrea Setzer
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Loebner competition (NYC 1997): CONVERSE system prize
winner
Three EU 5FP projects in dialogue:
— Dialogue input analysis (AMITIES + DARPA(US))
— (Multi-modal) Dialogue management (COMIC)
— Adaptive data for Dialogue (FaSIL)
Application domains include:
— Call Centres
— Personal Assistants
— Sales Counseling
All have speech partners (Speechworks, DFKI, LIMSI)
Members of HUMAINE (emotion) and UK-EPSRC M4L
(Memories for Life) Networks
Ongoing success in US DARPA/NIST language technology evaluations
— Best co-reference system (1998)
— TimeML (Setzer) now DARPA standard

250 refereed research papers since 1996
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at®=c Natural Language Processing Group
~ £4m In active grants from:

— UK Research Councils — 7 including:

« EPSRC: AKT: a five university Interdisciplinary Research
Centre 2000-2006

e EPSRC: CS & IT Human Factors programme
« BBSRC/EPRSC: Bioinformatics programme
 AHRB work on Sumerian language texts

— UK Government/Industry — 2 including
» Department of Work and Pensions
emotion-researc h.net o UK MOD

— EU — 4 current with 2 as coordinators

 Frameworks 5 and 6: Information Society and Technologies



dfiRussus Example project: AKT Advanced Knowledge
technologies

e 5 university consortium funded by EPSRC
e 6 year project, £1.3 mil for Sheffield

* Purpose: to develop knowledge management
and semantic web technologies

o Sheffield NLP is providing the language
technology element i.e. information extraction,
text generation, ontology building, question
answering, knowledge publishing.

emotion-zessarch - o Snce attracted associated EPSRC and EU
projects (MIAKT, DOT.KOM, Abraxas etc.|)
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NLP research relevant to HUMAINE

Use of a range of Machine Learning tools to identify and
analyse affective dialogue moves in corpora--building
structures empirically for a dialogue manager (the COMIC
manager).

Good performance with a Machine Learner for Dialogue Acts--
extend to emotional aspects: the AMITIES fusion model.

Cronopath methodology for building a coherent whole life
context of memories in which to situate emotion.Companions
application environment of a web-situated persistent agent with
personality (and emotion)--access to images as well as
language

Explorations of key roles of social position of ECAs, their
politeness (or otherwise)--social not just personal

ViewGen: Complex individual models of belief and intention
[Wilks and Ballim: Artificial Believers, Erlbaum, 1991]
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Research areas:

Virtual characters
 Human figure animation
« Computer facial animation
 Emotion and Personality

Virtual Reality &Presence

Modelling techniques in computer graphics
Computer games technology

Collaborative virtual environments
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Daniela M. Romano

Ph.D. - University of Leeds, UK
Maths and Computer Science - University of Bari, Italy

6 years industrial software development
— Including Microsoft S.p.A., Ford Motor Company
— in Italy, Germany and UK

Academic career started in 1996

Has worked for

— University of Leeds
— University College London
— CVE - Salford University (short participation in VICTEC)

Currently Lecturer - Computer Graphic Group - Computer
Science in Sheffield University
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Believable Characters:
— Personality and emotion
— Empathic interaction
— Gesture and body expression

Collaborative Virtual Environments
Education and Training in VR

Presence
— Immersion technology
— Haptic
— Sound
Bio-sensor Driven Virtual Environments




Computer Graphics Other Members

Alan Watt

Authors of many influential books on 3D Computer
Graphics and Computer Games Technology

Steve Maddock

Expert in facial and body animation, computer games,
computer graphic art

James Edge
Expert in facial animation
and 11 Ph.D. Research Students
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Some of our equipment:

Visual immersion is achieved using
large-wall projection and stereoscopic
viewing

The programmable Surround Audio
System add to the immersion

Left and Right Pinch gloves

Tactile feedback with Phantom

Neurofax Portable EEG-9100, portable
Electroencephalograph monitoring
system

Real-time biofeedback and data
acquisition encoder




COGnitive SYStems group

A Cognitive System is robust, adaptive, able to learn from
experience and straightforward to interact with. System
interaction considers the cognitive capacities and individual
differences of users, with inspiration from the human cognitive
system, to facilitate engagement in tasks and ability to work
effectively.

An interdisciplinary group focusing on:

* interaction with multimodal dialogue systems
 embodied conversational agents

* human cognitive processing

e emotional speech

* spoken language generation focused on personality, politeness
and linguistic style

 Methods for evaluating personalized dialogue systems
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Head of the Cognitive Systems

Group

Member of the NLP and SpandH

groups

Research interests in

Spoken Dialogue Systems
Multimodal Interactive Systems
Linguistic Style and Personality
Spoken language generation

Machine learning for automatic
adaptation of dialogue manager
and spoken language generator

Evaluation
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Joe Polifroni: spoken language systems and evaluation,
dialogue management

Francois Mairesse: individual differences in language

production, role of style and situation in language
variation

Swati Gupta: bootstrapping language generation to
expand stylistic variations in new domains

Ryuichiro Higashinaka: translation between written and
spoken language
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 We intend to use our data mining tools to identify and
analyse affective dialog moves in copora

 We hope to here by improve the recovery strategies
of our ECA

« Discover interesting things about the role of emotion
In human-machine conversation.



SpandH: Speech and Hearing Group

* One of the largest speech groups in the UK, and the only one
within a Computer Science Dept.

 People:
— 7 academics

* Prof. Phil Green, Prof. Martin Cooke,
Prof. Roger Moore

e Dr. Guy Brown, Dr. Jon Barker,
Dr. Yoshi Gotoh, Dr. Thomas Hain

— 7 post-doctoral researchers
— 12 research students

- http://www.dcs.shef.ac.uk/spandh/
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Research: the science, technology and applications of spoken language

processing
— auditory scene analysis
— speech perception
— robust automatic speech recognition using missing data theory
— multi-source decoding
— large vocabulary speech recognition in multi-speaker environments
— emotion recognition
— clinical applications of speech technology
— episodic modelling
— acquisition and evolution of communicative behaviour
— unified generic models for spoken language processing

Common theme: computational modelling
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Links with other Sheffield research groups in ‘Cognitive
Informatics’:

— Atypical and Typical Language Development
— Clinical and Interactional Linguistics

— Clinical Applications of Speech Technology
— Computer Graphics

— Cognitive Systems

— Cognitive Neuroscience

— Cognitive Task Modelling

— Human Identification

— Information Retrieval

— Intelligent Systems and Learning Control

— Machine Learning

— Natural Language Processing

— Neurocomputing and Robotics

— Psycholinguistics
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e Past activities relevant to HUMAINE

— Editor: SPEECH COMMUNICATION Special Issue on
@&peech Under Stress’ (Vol. 20, Nos. 1-2, 1996)

— MEDIATOR: real-time animated communicative interface
agent
— Voice Stress Analyser product from 20/20 Speech Ltd.

— Voice morphing for 20/20’s text-to-speech synthesiser
(including ‘urgency’)

e Current & future research
— EXpressive speech synthesis (Aurix.tts)
— Embodied and situated communicative agents
— Unified theory of spoken language processing

- http://www.dcs.shef.ac.uk/~roger/
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