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Foreword
This years call for papers produced an unprecedented number of
submissions. A total of 174 papers were received, presenting the
Programme Committee with a herculean reviewing task. Traditionally
the reviewing process is performed by the BMVA Executive
Committee. However, in order to accommodate this very large number
of submissions, I co-opted David Hogg, Maria Petrou and David Pycock
onto the programme committee. Despite this very welcome additional
effort, each committee member still had some 30 papers to review in just
over one month. I am extremely grateful to everyone involved for the
effort and prompt response with which the reviewing process was
conducted.

Every submission was reviewed by three committee members. Each
paper was given a score under the headings of significance, presentation
and originality. Based on these scores, each reviewer ranked their
papers according to relative merit. The aggregate rank over the three
reviewers was then used to order the 174 submissions.

On the 10 June 1994 the Programme Committee met at University
College London to select papers for podium and poster presentation.
With only a very restricted number of presentation slots available in the
conference, the task of selection was a difficult one. On the whole, there
was an astonishing consistency among the decision's of the three
reviewers. In the relatively small number of cases where there was a
significant divergence of opinion, the paper was discussed and a
compromise agreed. Based on the reviews and the discussions at the
Programme Committee Meeting, 45 papers were selected for podium
presentation and 32 were selected as posters. This means that despite
an increase in the number of papers accommodated this year the
acceptance rate was only 45%.

At York, the smooth running of the conference has benefited from the
very professional efforts of a number of people. Christine Linfoot has
dealt with correspondence with authors, the logging of papers and
registering participants. Richard Wilson helped with compiling the
reviewers decisions and co-ordinating the poster sessions. Simon
O'Keefe has taken charge of organising the exhibition. Nigel Sharp



wrote the software for processing the reviewing scores and producing
the ranked list of papers; the smoothness and efficiency of the final stage
of the reviewing process is entirely to his credit.

Finally, I hope that the proceedings that have resulted from the efforts
of the authors, the programme committee and the local organisers will
prove to be of lasting scientific value. I believe that we have been able
to select novel and topical papers of high quality, which should make for
a very stimulating meeting.

Edwin Hancock
Chairman BMVC94



Programme Review Committee

Mr W.G.L. Adaway
Mr J. Anderson
Prof. B. Buxton
Dr R. Cipolla
Dr A. Clark
Dr T.J. Ellis
Dr E.R. Hancock
Prof. D. Hogg
Dr J. Illingworth
Prof. J. Kittler
Dr P. McLaughlan
Dr M. Petrou
Mr D. Pycock
Mr G.D. Sullivan
Prof. C.J. Taylor
Dr N. Thacker
Mr I. Todd
Mr T. Trew
Dr M. Varga

(Computer Recognition Systems)
(British Aerospace, Sowerby Research Centre)
(University College, London)
(Cambridge University)
(Essex University)
(City University)
(York University)
(Leeds University)
(Surrey University)
(Surrey University)
(Oxford University)
(Surrey University)
(Birmingham University)
(Reading University)
(Manchester University)
(Sheffield University)
(National Engineering Lab, East Kilbride)
(Philips Research Labs, Redhill)
(DRA, Malvern)

Local Organisers

Dr Edwin Hancock
Mr Simon CTKeefe
Mrs Christine Linfoot
Mr Nigel Sharp
Mr Richard Wilson

(Conference Chair)
(Exhibition)
(Programme and Registration)
(Reviews)
(Poster Sessions)





Contents

Volume One

Relief: Pictorial and otherwise
Jan J. Koenderink and Andrea./. van Doom 1

Opimisation Approaches to Constraint Satisfaction Problems
in Computer Vision
Kazuhiko Yamamoto 19

A Probabilistic Fitness Measure for Deformable Template Models
./. Haslam, C. J. Taylor, T. F. Cootes 33

Relational Matching by Discrete Relaxation
Richard C. Wilson, Adrian N. Evans and Edwin R. Hancock 43

Boundary-based Correspondence Computation
Using the Topology Constraint
T. Rachidi and L. Spacek 55

An Automatic Face Identification System Using
Flexible Appearance Models
A. Lanitis, C. J. Taylor and T. F. Cootes 65

An Analysis of Pairwise Geometric Histograms for
View-Based Object Recognition
P.A.Riocreux, N. A. Thacker andR. B. Yates 75

Fast Vehicle Localisation and Recognition Without
Line Extraction and Matching
T.N.Tan,G.D.Sullivan and K.D. Baker 85

Image Registration Using Multi-Scale Texture Moments
Jun Sato and Roberto Cipolla 95

Automated window size determination for texture defect detection
Jorg Amelung and Kai Vogel 105

Estimating Angles And Curvature Features In Grey Scale Images
Zhimin Shao and Josef Kittler 115



The Identification of Textured Region Boundaries
K. Krishnasamy and M. Petrou 125

Hierarchical Segmentation Satisfying Constraints
L. D. Griffin, A.C.F. Colchester, S. A. Roll, C. S. Studholme 135

Robust Vision
P. H. S. Ton; P. A. Beardsley and D. W. Murray 145

Hierarchical Probability Estimation
Martin Bichsel and Krystyna W. Ohnesorge 155

Optimal Parameter Selection for Derivative Estimation
from Range Images
A../. Stoddart, J. Ulint>worth, T.Windeatt 165

Recovery of Egomotion and Segmentation of Independent
Object Motion Using the EM Algorithm
W. James MacLean, Allan D. ,/epson and Richard C. Frecker 175

Combination HMMs from the Recognition of Noisy Printed Characters
A../. Elms and./. IIHngworth 185

Systematic Methods for Multivariate Data Visualization and
Numerical Assessment of Class Separability and Overlap
in Automated Visual Industrial Quality Control
Andreas Kimi^, OlafBulmahn, and Manfred Glesner 195

Intensity-Based Object Extraction from 3D Medical Images
Including a Correction of Partial Volume Errors
S. A. Roll, A.C.F. Colchester, P. E. Summers, L.D. Griffin 205

A Physical Approach to Infrared Image Understanding
C.Caillas 215

Gabor Feature Stabilities for Basic Image Transformations
Keiji Yamada 225

Using Voxel Similarity as a Measure of Medical Image Registration
C.Studholme, D. L. G. Hill, D../. Hawkes 235

A Similarity Measure for On-line Handprinted Kanji Character Recognition
X.LiandW.P.Dodd 245

Detection of Partial Ellipses Using Seperate Parameters
Estimation Techniques
Wei Wen and Baozong Yuan 255

Grouping Curved Lines
Paul L. Rosin 265



Computing Covering Polyhedra of Non-Convex Objects
Gimilla Borgefors, Ingela Nystrom, and Gabriella Sanniti di Baja 275

SLIME: A new deformable surface
A. J'. Stoddart, A. Hilton, J'. Illingworth 285

Constructing Coherent Boundaries
T. Rachidi and L. Spacek 295

A Model Based Dual Active Contour
S. R. Gunn and M. S. Nixon 305

Application of an Associative Memory to the Analysis
of Document Fax Images
S.E.M.O'Keefe and J.Austin 315

Active Shape Models: Evaluation of a Multi-Resolution Method
for Improving Image Search
T.F.Cootes.C.J.Taylor, A.Lanitis 327

Viewer-Centred Representations for Location and Inspection
A. M. Wallace, E. Trucco, M. Diprima, and F. Lavorel 337

Computer Aided Detection of Abnormalities in Mammograms
/. W. Hutt, S. M. Astley, and C. R. M. Boggis 347

Human Eye Location for Quantifying Eye Muscle Palsy
Graham Robertson, Ian Craw, and Blair Donaldson 357

Recognition of 2-D Objects by Optimal Matching
Liu Lu, Fang Luo, and N. J. Mulder 367

Volume Two

Statistical Snakes: Active Region Models
Jim Ivins and John Porrill 377

3-D Shape Recovery Using A Deformable Model
Xinquan Shen and David Hogg 387

A Non-linear Generalisation of PDMs using Polynomial Regression
P. D. Sozou, T. F. Cootes, C../. Taylor and E. C. Di-Mauro 397

Feature Tracking by Multi-frame Relaxation
Nigel G. Sharp and Edwin R. Hancock 407



Combining Point Distribution Models with Shape Models
Based on Finite Element Analysis
T. F. Cootes and C. J. Taylor 419

Automatic Landmark Generation for Point Distribution Models
A. Hill and C.J.Taylor 429

Recognition of Cylindrical Objects Using Occluding Boundaries
Obtained from Colour Based Segmentation
Dekun Yang, Josef Kittler and George Matas 439

Illumination: a directional filter of texture?
M. J. Chantler, G. T. Russell, and L. M. Linnett 449

Illumination Invariant Motion Segmentation of Simple Connected Objects
Martin Bichsel 459

Illumination Invariant Colour Recognition
J. Matas, R. Marik, and J. Kittler 469

Modelling Object Appearance using The Grey-Level Surface
T.F. Cootes and C.J.Taylor 479

Direct Calibraction and Data Consistency in 3-D Laser Scanning
E. Trucco, R. B. Fisher, and A. W. Fitzgibbon 489

Self-calibration of an Uncalibrated Stereo Rig from One Unknown Motion
Z. Zhang, Q.-T. Luong and O. Faugeras 499

Euclidean Structure from Uncalibrated Images
Martin Armstrong, Andrew Zisserman and Paul Beardsley 509

Calibrating a Robot Camera
Dekun Yang and John lllingworth 519

Projective Geometry Based Image Reconstruction:
Limitations and Applicability Constraints
N. Georgis, M. Petrou and J. Kittler 529

Viewpoint-Invariant Representation of Generalized Cylinders
Using the Symmetry Set
Nic Pillow, Sven Utcke and Andrew Zisserman 539

Skewed Symmetry Detection Through Local Skewed Symmetries
Tat-Jen Cham and Roberto Cipolla 549

Skeletonisation using an Extended Euclidean Distance Transformation
Mark W. Wright, Roberto Cipolla and Peter J. Giblin 559

Optical Flow Estimation Using Discontinuity Conforming Filters
Minas E. Spetsakis 569



Dynamic Fixation of a Moving Surface Using Log Polar Sampling
Hilary Tunley and David Young 579

Linear Algorithms for Multi-Frame Structure from Constrained Motion
T.N.Tan.G. D.Sullivan and K. D. Baker 589

Feature Tracking and Motion Classification Using a
Switchable Model Kalman Filter
A. J. Lacey, N. A.Thacker and N. L. Seed 599

A Video Based Tracker for use in Computer Aided Surgery
Neil Maitland and Chris Harris 609

Real-time tracking of surfaces with structured light
Peter Lindsey and Andrew Blake 619

A Database Management System For Vision Applications
John Oakley, Richard Shann, Darryl Davis, and Laurent Hugueville 629

A Correlation Chip for Stereo Vision
R. A. Lane, N. A. Thacker and P. A. lvey 641

ANIT — A System for Perceptual Subsumption and
Intelligent Vision Systems
Stuart M. Cornell, John E. W. May hew, and Sam Harrison 651

User Programmable Visual Inspection
J. Jeffrey Hunter, Jim Graham and Chris./. Taylor 661

Docking for mobile robots
G.J.Ellwood, Y. Zheng, J.E. W. Mayhew 671

Learning Spatio-Temporal Invariances
James V. Stone 681.

Adaptive Road Parameter Estimation in Monocular Image Sequence
Wlodzimierz Kasprzak, Heinrich Niemann, and Dirk Wetzel 691

An evolutionary algorithm for physical motion analysis
Jean Louchet 701

Camera Motion Determination from Dymanic
Perceptual Grouping of Line Segments
Jonathan Lawn and Roberto Cipolla 711

A Two-Stage Approach to Multi-Sensor Temporal Data Fusion
D. Hutber and Z. Zhang 721

Detecting Floor Anomalies
Michael R. M. Jenkins and Allan Jepson 731



Robust Estimation for Motion Parameters
Changming Sun 741

Stereo Fixation using Affne Transfer
Stuart M. Fairley, Ian D. Reid, and David W. Murray 751

Single-Camera Computational Stereo Using a Rotating Mirror
A. F. Clark and S. W. Chan 761

Auto-calibration — Kruppa's Equations and the Intrinsic
Parameters of a Camera
S. D. Hippisley-Cox and .1. Porrill 771

A Simple, Intuitive Camera Calibration Tool for Natural Images
A.D. Worrall, G. D. Sullivan, and K. D. Baker 781

Improving Pose Estimation Using Image, Sensor and Model Uncertainty
V. Caglioti, F. Mainardi, M. Pilu, and D.G. Sorrenti 791

Mapping Algorithms on to Platforms: An Approach
to Algorithm and Hardware Co-Design
P. Courtney, R. B. Yates, and P. A. lvey 801

Index of Authors 811


