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B. Research and Scholarship

My research is in the area of relational models for pattern recognition (and in partic-
ular graphs). This is part of the field of Structural Pattern Recognition. Relational
models are very important as they describe many interesting types of data, for ex-
ample visual scenes, protein structures, networks, chemical structures and many
more. Statistical pattern recognition is a well understood field, with powerful tools
available for many problems. In contrast, structural pattern recognition is more dif-
ficult, since the patterns do not have a simple representation. The long-term goal of
my research is elevate structural pattern recognition to the same level as the statisti-
cal area. My contributions to this field are a) Probabilistic algorithms for efficiently
matching relational models to each other, b) The development of a spectral theory
for graph features, and ¢) The development of generative models for graphs. In the
long term, this research may be able to shed some light on two important problems
in Computer Science; what is the most efficient algorithm for finding the similarity
between to graphs, and what is the complexity of the graph isomorphism problem?
My research also has important practical applications, and I am currently pursuing
work in the areas of protein alignment and chemical structure generation.
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Graph Spectral Invariants”, ICPR 2008

B. Ziolko, S. Manandhar, R. C. Wilson and M. Ziolko, “LogitBoost Weka
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acteristic Polynomials and The Ihara Zeta Function”, 13th International Con-
ference on Computer Analysis of Images and Patterns, 2009

Peng Ren, R. C. Wilson, and E. R. Hancock, “Weighted Graph Characteris-
tics from Oriented Line Graph Polynomials”, ICCV 2009

R. C. Wilson and E.R. Hancock, “Spherical Embedding and Classification”,
S+SSPR 2010, LNCS 6218, pp589-599.

W. Xu, R. C. Wilson and E. R. Hancock, “Regularisng the Ricci Flow Em-
bedding”, S+SSPR 2010, LNCS 6218, pp579-588.
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W. Xu, R. C. Wilson and E. R. Hancock, “Rectifying Non-Euclidean Simi-
larity Data using Ricci Flow Embedding”, ICPR 2010.

L. Han, R. C. Wilson and E. R. Hancock, “A Supergraph-based Generative
Model”, ICPR 2010.

T. Gillam, R. C. Wilson and J. A. Clark, “Scribe Identification in Medieval
English Manuscripts”, ICPR 2010.

R. C. Wilson, E. R. Hancock, E. Pekalska and R. Duin, “Spherical Embed-
dings for non-Euclidean Dissimilarities”, CVPR 2010.

(v) Editorial Duties

1999-2010 Associate Editor of Pattern Recognition Journal 2010-present
Editorial board of Pattern Recognition Journal

(vii) Other works

Invited papers:

1.

E.R. Hancock and R.C. Wilson, “’Matching Corrupted Relational Graphs
by Relaxation Labelling”, Proceedings of the Second Asian Conference on
Computer Vision - invited paper, pp. 146151, 1995.
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2. E.R.Hancock and R.C.Wilson, contribution to the discussion of the paper by
Mardia and Glasbey, Journal of the Royal Statistical Society, Series-B, 63,
pp- 492-514, 2001.

Meetings:

1. N. Ludtke, E. R. Hancock, and R. C. Wilson, “Population Coding and the
Detection of Visual Stimuli with Multiple Orientation”, Annual Computa-
tional Neuroscience Meeting, 2002.

Thesis:
1. R. C. Wilson, “Inexact Graph Matching Using Symbolic Constraints”, PhD
Thesis, University of York 1996.
2. Research Funding

i. Grants

1998 ‘Extentions of Relational graph matching’, EPSRC, £136,000
Principal investigator (EPSRC Advanced Fellowship) — rated 4

1998 ‘Relational models for Recognition and Learning’, EPSRC, £154,000
Co-investigator — rated outstanding(5)

1999  ‘Graph Clustering’, DERA, £75,000
Co-investigator

2001 ‘Spectral Retrieval from large structural databases’, EPSRC, £205,982
Co-investigator — rated outstanding(5)

2002  ‘Surface Reconstruction from Gauss Maps’, EPSRC, £182,138
Co-investigator — rated outstanding(5)

2002 ‘Learning Motion Behaviour’, QinetiQ, £100,000
Co-investigator

2003  ‘Quantum Algorithms for Inexact Graph Matching’, EPSRC, £196,333
Principal Investigator

2008 SIMBAD, EU Framework Programme 7, €2,255,360
Co-investigator
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3. Research Students

(i) Supervision

Niklas Liidtke
1998-2001

Alex Hughes
2001-2004

Ping Zhu
2004-2005

Bartosz Ziolko
2005-2009

David White
2005-2009

Tom Haines
2005-2009

Jing Kan
2006-present

Tara Gilliam
2007-present

Lin Han
2008-present

Weiping Xu
2008-present

Tougeer Ahmad
2009-present

‘Population codes for Computer Vision’
completed(PhD).

‘Shape representation’
completed(PhD)

‘Spectral methods for graphs’
completed(MSc)

‘Models for speech recognition’
completed(PhD)

‘Generative models for Graphs’
completed(PhD)

‘Stereo and Shape from Shading’
completed(PhD)

‘Reconstruction of MEG Data’
currently registered(PhD)

‘Scribe Identification for Medieval Manuscripts’
currently registered(PhD)

‘Generative Models of Graphs’
currently registered(PhD)

‘Similarity-based Pattern Recognition’
currently registered(PhD)

B}

‘Combining Shape-from-Shading with Facial Shape Models
currently registered(MSc)
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(ii) Examining

University of Southampton 2009
Cem Direkoglu PhD: “Feature Extraction via Heat Flow Analogy’

2

Australian National University 2010
Quang Nguyen PhD: “Advanced Methods and Extensions for
Kernel-Based Object Tracking”

I have conducted over 15 PhD examinations as internal examiner.

4. Other research activities and distinctions
ii. Best Paper Awards:

1998 Pattern Recognition Journal Outstanding Paper Award
Awarded annually for the best 3-4 papers to appear in the
Pattern Recognition Journal

2002 ACCV Best paper award
Awarded to the best paper in the Asian Computer Vision Conference

iii. Competitions and Awards

1988 Member of the British Physics Olympiad team and bronze medal winner,
International Physics Olympiad, Poland

1995 K. M. Stott prize for best thesis, University of York

1996 Member of winning University of York team, BCS programming competition

2010 Fellowship of the IAPR

iv. Visiting Positions

2007 Visiting Fellow, “Analysis on Graphs”, Isaac Newton Institute, Cambridge University
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v. Program Committees

2010 Programme Chair, International Workshop on Structural and Syntactic Pattern Recognition

2003 Technical Program Committee, International Conference on Image Processing

2003 Technical Program Committee, International Conference on Acoustics, Speech
and Signal Processing

2004 Technical Program Committee, International Conference on Pattern Recognition

2004 Technical Program Committee, British Machine Vision Conference

2004 Technical Program Committee, International Conference on Image Processing

2005 Technical Program Committee, EMMCVPR

2006 Technical Program Committee, International Conference on Pattern Recognition
Technical Program Committee, European Conference on Computer Vision

2008 Technical Program Committee, International Conference on Pattern Recognition
Technical Program Committee, International Conference on Image Processing

vi. External reviewing

2001-2005 Member EPSRC Peer Review College

I review papers for the following journals:
IEEE Transactions on Pattern Analysis and Machine Intelligence
IEEE Transactions on Neural Networks
Pattern Recognition
Image and Vision Computing
Computer Vision and Image Understanding
Pattern Recognition Letters
IEEE Transactions on Evolutionary Computation

IEEE Transactions on Visualization and Computer Graphics

vii. Invited lectures

2008 BMVA symposium on Machine Learning, BCS London
2009  University Ca’Foscari, Venice

2009  Visual computing group, Swansea

2009 ETH, Zurich

2009 Instituto Superior Tcnico, Lisbon
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C. Teaching and the Promotion of Learning

In total I have developed and delivered three new courses for the Computer Science
Department at York. These include a wide variety of different teaching methods
including ‘chalk-and-talk’ lectures, overhead slides, problem classes, lab practicals
and programming projects. In particular, the PAT course has innovative interactive
practicals which are praised by the students. These practicals make use of the
Maple interactive document system to bring algorithm description, discussion and
implementation in one place. In addition, I have also organised a Masters-level
team project in conjunction with industrial sponsors.

Taught courses:
2003—- Pattern recognition and Neural Networks
Year 3 Undergraduate
Fundamentals of pattern recognition, machine learning applied to
classification and clustering, neural networks
2001-2008 Computer Vision
Year 3 Undergraduate
Cameras, images, techniques in image processing and filtering
2009-2010 Mathematics for Computer Scientists
Year 1 Undergraduate
First year course in continuous mathematics and probability
2004-2007 MEng Group Project
Year 4 integrated Masters
Organising, setting and marking of an industrially-sponsored
group project simulating a software development project
2011- Numerical Analysis
Year 1 Undergraduate
First year course in numerical algorithms

D. Administration, Leadership and Management

Currently I have two main administration responsibilities; firstly as chair of the
Research Studies Committee (RSC), and secondly I have a significant role in the
running of the Computer Vision and Pattern Recognition Group.

2003-2007 Department teaching committee, staff representative
2002-2007 Member Department Graduate Studies Committee
2007- Chair, Research Studies Committee

19



