Lecture Notes in Computer Science

Commenced Publication in 1973
Founding and Former Series Editors:
Gerhard Goos, Juris Hartmanis, and Jan van Leeuwen

Editorial Board

David Hutchison

Lancaster University, Lancaster, UK
Takeo Kanade

Carnegie Mellon University, Pittsburgh, PA, USA
Josef Kittler

University of Surrey, Guildford, UK
Jon M. Kleinberg

Cornell University, Ithaca, NY, USA
Friedemann Mattern

ETH Ziirich, Ziirich, Switzerland
John C. Mitchell

Stanford University, Stanford, CA, USA
Moni Naor

Weizmann Institute of Science, Rehovot, Israel
C. Pandu Rangan

Indian Institute of Technology, Madras, India
Bernhard Steffen

TU Dortmund University, Dortmund, Germany
Demetri Terzopoulos

University of California, Los Angeles, CA, USA
Doug Tygar

University of California, Berkeley, CA, USA
Gerhard Weikum

Max Planck Institute for Informatics, Saarbriicken, Germany

9069



More information about this series at http://www.springer.com/series/7412



Cheng-Lin Liu - Bin Luo
Walter G. Kropatsch - Jian Cheng (Eds.)

Graph-Based
Representations
in Pattern Recognition

10th TAPR-TC-15 International Workshop, GbRPR 2015
Beijing, China, May 13-15, 2015
Proceedings

@ Springer



Editors

Cheng-Lin Liu

Institute of Automation of CAS
Beijing

China

Bin Luo

Anhui University
Anhui

China

Walter G. Kropatsch

Vienna University of Technology
Vienna

Austria

Jian Cheng

Institute of Automation of CAS
Beijing

China

ISSN 0302-9743
Lecture Notes in Computer Science

ISBN 978-3-319-18223-0
DOI 10.1007/978-3-319-18224-7

ISSN 1611-3349  (electronic)

ISBN 978-3-319-18224-7  (eBook)

Library of Congress Control Number: 2015937201
LNCS Sublibrary: SL6 — Image Processing, Computer Vision, Pattern Recognition, and Graphics

Springer Cham Heidelberg New York Dordrecht London

(© Springer International Publishing Switzerland 2015

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, broad-
casting, reproduction on microfilms or in any other physical way, and transmission or information storage
and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now known
or hereafter developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.

The publisher, the authors and the editors are safe to assume that the advice and information in this book
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, express or implied, with respect to the material contained herein or for any errors or
omissions that may have been made.

Printed on acid-free paper

Springer International Publishing AG Switzerland is part of Springer Science+Business Media
(www.springer.com)



Preface

Welcome to the 10th IAPR-TC15 Workshop on Graph-based Representations in Pattern
Recognition (GbR2015) in Beijing, China, 2015! The series of GbR Workshop is spon-
sored by the TC15 (Graph-based Representations) of IAPR (International Association
for Pattern Recognition), started from 1997. The GbR2015 follows the editions of 1997
in Lyon (France), 1999 in Castle of Haindorf (Austria), 2001 in Ischia (Italy), 2003 in
York (UK), 2005 in Poitiers (France), 2007 in Alicante (Spain), 2009 in Venice (Italy),
2011 in Miinster (Germany), and 2013 in Vienna (Austria).

Graph is a very effective structure for representing structural patterns and has been
widely used in pattern recognition, computer vision, machine learning, and data mining.
Structural pattern recognition methods usually represent a pattern as a graph modeling
the primitives and their interrelationship. A digital image can be viewed as a graph with
its pixels as nodes. Many machine learning methods view sample points as the nodes
of a graph for modeling their affinity. Social media and biological data are often rep-
resented as graphs or networks. Theory and methods of graph data analysis have been
studied intensively for graph generation, matching, labeling, segmentation, clustering,
classification, and data mining in various fields. The GbR Workshop encourages all
related works from such fields.

The GbR2015 received 53 full submissions. The authors are from Asia, Europe,
America, and Oceania. Each submission was assigned to three Program Committee
(PC) members for review, and 11 sub-reviewers were invited by the PC members. Based
on the reviews, 36 papers were accepted for presentation at the workshop and inclusion
in the proceedings. The accepted papers cover diverse issues of graph-based methods
and applications, with 7 in graph representation, 15 in graph matching, 7 in graph clus-
tering and classification, and 7 in graph-based applications.

In addition to regular presentations, we invited two established researchers to present
keynote speeches. Professor Marcello Pelillo of University of Venice (Italy) and Dr.
Xing Xie of Microsoft Research Asia (Beijing, China) will present speeches titled “Re-
vealing Structure in Large Graphs: Szemerdi’s Regularity Lemma and Its Use in Pattern
Recognition” and “Understanding Users by Connecting Large Scale Social Graphs,” re-
spectively. We are grateful to the invited speakers, the authors of all submitted papers,
the Program Committee members, and reviewers, and the staff of the Organizing Com-
mittee. Without their contributions, this workshop would not have been a success. We
also thank Springer for publishing the proceedings, especially Mr. Alfred Hofmann and
Ms. Anna Kramer for their efforts and patience in collecting and editing the proceed-
ings.



VI Preface

We welcome you to take part in this academic event and hope you find GbR2015 an
enjoyable and fruitful workshop.

May 2015 Cheng-Lin Liu
Bin Luo

Walter G. Kropatsch

Jian Cheng



Organization

Sponsors

Institute of Automation of CAS
National Laboratory of Pattern Recognition

Program Co-chairs

Cheng-Lin Liu
Bin Luo
Walter G. Kropatsch

Institute of Automation of CAS, China
Anhui University, China
Vienna University of Technology, Austria

Technical Program Committee

Xiang Bai

Xiao Bai

Luc Brun

Roberto M. Cesar
Badong Chen

Jian Cheng

Ananda Chowdhury
Donatello Conte
Guillaume Damiand
Francisco Escolano
Volkmar Frinken
Pasquale Foggia
Edwin R. Hancock
Qiang Ji

Xiaoyi Jiang

Walter G. Kropatsch
Cheng-Lin Liu
Zhiyong Liu

Josep Lladéds

Bin Luo

Jean-Marc Ogier
Shinichiro Omachi
Marcello Pelillo

Huazhong University of Science and Technology,
China

Beihang University, China

GREYC, ENSICAEN, France

University of Sao Paulo, Brazil

Xi’an Jiaotong University, China

Institute of Automation of CAS, China

Jadavpur University, India

Université Francois-Rabelais, Tours, France

LIRIS laboratory, France

Universidad de Alicante, Spain

Kyushu University, Japan

University of Salerno, Italy

University of York, UK

Rensselaer Polytechnic Institute, USA

University of Miinster, Germany

Vienna University of Technology, Austria

Institute of Automation of CAS, China

Institute of Automation of CAS,China

Universitat Autdonoma de Barcelona, Spain

Anhui University, China

Université de La Rochelle, France

Tohoku University, Japan

University of Venice, Italy



VIII Organization

Peng Ren
Kaspar Riesen

Francesc Serratosa
Ali Shokoufandeh
Andrea Torsello
Seiichi Uchida
Mario Vento
Richard Wilson
Shuicheng Yan
Changshui Zhang

China University of Petroleum, China
University of Applied Sciences and Arts,

Switzerland

Universitat Rovira i Virgili, Spain

Drexel University, USA

Ca’ Foscari University of Venice, Italy
Kyushu University, Japan
University of Salerno, Italy

University of York, UK

National University of Singapore, Singapore
Tsinghua University, China

Local Organizing Committee

Jian Cheng
Yan-Ming Zhang
Ming Li

Referees

Xiang Bai

Xiao Bai

Luc Brun

Roberto M. Cesar
Badong Chen

Jian Cheng

Ananda Chowdhury
Donatello Conte
Guillaume Damiand
Francisco Escolano
Pasquale Foggia

Additional Referees

Li Chuan

Andreas Fischer
Llus-Pere De Las Heras
Yinlin Li

Institute of Automation of CAS, China
Institute of Automation of CAS, China
Institute of Automation of CAS, China

Volkmar Frinken
Edwin R. Hancock
Qiang Ji

Xiaoyi Jiang

Josep Llados
Cheng-Lin Liu
Zhi-Yong Liu

Bin Luo
Jean-Marc Ogier
Shinichiro Omachi
Marcello Pelillo

Xiaodan Liang

Muhammad Muzzamil
Lugman

Tomo Miyazaki

Peng Ren

Kaspar Riesen
Francesc Serratosa
Ali Shokoufandeh
Andrea Torsello
Mario Vento
Seiichi Uchida
Richard Wilson
Shuicheng Yan
Changshui Zhang

Alessia Saggese
Xinggang Wang
Xu Yang

Suiwu Zheng



Contents

Graph-Based Representation

Approximation of Graph Edit Distance in Quadratic Time ............ 3
Kaspar Riesen, Miquel Ferrer, Andreas Fischer, and Horst Bunke

Data Graph Formulation as the Minimum-Weight Maximum-Entropy
Problem . ... . 13
Samuel de Sousa and Walter G. Kropatsch

An Entropic Edge Assortativity Measure............................ 23
Cheng Ye, Richard C. Wilson, and Edwin R. Hancock

A Subpath Kernel for Learning Hierarchical Image Representations . . .. 34
Yanwei Cui, Laetitia Chapel, and Sébastien Lefévre

Coupled-Feature Hypergraph Representation for Feature Selection .. ... 44
Zhihong Zhang, Jianbing Xiahou, Lu Bai, and Edwin R. Hancock

Reeb Graphs Through Local Binary Patterns............. ... ... . ... 54
Ines Janusch and Walter G. Kropatsch

Incremental Embedding Within a Dissimilarity-Based Framework ... ... 64
Rachid Hafiane, Luc Brun, and Salvatore Tabbone

Graph Matching

A First Step Towards Exact Graph Edit Distance Using Bipartite
Graph Matching . ...... .o 7

Miquel Ferrer, Francesc Serratosa, and Kaspar Riesen

Consensus of Two Graph Correspondences Through a Generalisation

of the Bipartite Graph Matching .............. ... ... .. ... .. ... .... 87
Carlos Francisco Moreno-Garcia, Francesc Serratosa,
and Xavier Cortés

Revisiting Volgenant-Jonker for Approximating Graph Edit Distance . . . 98
William Jones, Aziem Chawdhary, and Andy King

A Hypergraph Matching Framework for Refining Multi-source Feature
COrresSPONAENCES . . . ot ottt et 108
He Zhang, Bin Du, Yanjiang Wang, and Peng Ren



X Contents

Kite Recognition by Means of Graph Matching ...................... 118
Kamel Madi, Hamida Seba, Hamamache Kheddouci,
Charles-Edmont Bichot, Olivier Barge, Christine Chataigner,
Remy Crassard, Emmanuelle Reganon, and Emmanuelle Vila

GEM++: A Tool for Solving Substitution-Tolerant Subgraph
Isomorphism ....... .. 128
Julien Lerouge, Pierre Le Bodic, Pierre Hérouz, and Sébastien Adam

A Graph Database Repository and Performance Evaluation Metrics for
Graph Edit Distance . ....... ... 138
Zeina Abu-Aisheh, Romain Raveauz, and Jean-Yves Ramel

Improving Hausdorff Edit Distance Using Structural Node Context . . . . . 148
Andreas Fischer, Seiichi Uchida, Volkmar Frinken, Kaspar Riesen,
and Horst Bunke

Learning Graph Model for Different Dimensions Image Matching. . ... .. 158
Haoyi Zhou, Xiao Bai, Jun Zhou, Haichuan Yang, and Yun Liu

VF2 Plus: An Improved version of VF2 for Biological Graphs.......... 168
Vincenzo Carletti, Pasquale Foggia, and Mario Vento

Report on the First Contest on Graph Matching Algorithms for Pattern
Search in Biological Databases.......... ... ... .. .. ... . ... 178
Vincenzo Carletti, Pasquale Foggia, Mario Vento, and Xiaoyi Jiang

Approximate Graph Edit Distance Computation Combining Bipartite
Matching and Exact Neighborhood Substructure Distance............. 188
Vincenzo Carletti, Benoit Gaiizére, Luc Brun, and Mario Vento

Multi-layer Tree Matching Using HSTs ........ ... .. ... .. ... . ... 198
Yusuf Osmanlioglu and Ali Shokoufandeh

Large-Scale Graph Indexing Using Binary Embeddings of Node
(0703 317> 11 208
Pau Riba, Josep Llados, Alicia Fornés, and Anjan Dutta

Attributed Relational Graph Matching with Sparse Relaxation and
Bistochastic Normalization . ....... ... ... . . . i i 218
Bo Jiang, Jin Tang, and Bin Luo

Graph Clustering and Classification

On the Influence of Node Centralities on Graph Edit Distance for

Graph Classification .. ......... . i 231
Xavier Cortés, Francesc Serratosa,
and Carlos Francisco Moreno-Garcia



Contents

A Mixed Weisfeiler-Lehman Graph Kernel ..........................
Liziang Xu, Jin Xie, Xiaofeng Wang, and Bin Luo

A Quantum Jensen-Shannon Graph Kernel Using Discrete-Time
Quantum Walks . ... .
Lu Bai, Luca Rossi, Peng Ren, Zhihong Zhang,
and Edwin R. Hancock

Density Based Cluster Extension and Dominant Sets Clustering .......
Jian Hou, Chunshi Sha, Xu E, Qi Xia, and Naiming Qi

Salient Object Segmentation from Stereoscopic Images................
Xingzing Fan, Zhi Liu, and Linwei Ye

Causal Video Segmentation Using Superseeds and Graph Matching. . . ..
Vijay N Gangapure, Susmit Nanda, Ananda S. Chowdhury,
and Xiaoyi Jiang

Fast Minimum Spanning Tree Based Clustering Algorithms on Local
Neighborhood Graph ........ .. ..
R. Jothi, Sraban Kumar Mohanty, and Aparajita Ojha

Graph-Based Applications

From Bags to Graphs of Stereo Subgraphs in Order to Predict
Molecule’S Properties .. ..... ...t
Pierre-Anthony Grenier, Luc Brun, and Didier Villemin

Thermodynamics of Time Evolving Networks .. ........... ... ... . ...
Cheng Ye, Andrea Torsello, Richard C. Wilson,
and Edwin R. Hancock

Isometric Mapping Hashing ......... ... .. .. .. . . ... . .. .. ..
Yanzhen Liu, Xiao Bai, Haichuan Yang, Zhou Jun,
and Zhihong Zhang

Skeletal Graphs from Schrodinger Magnitude and Phase ..............
Francisco Escolano, Edwin R. Hancock, and Miguel Angel Lozano

Graph Based Lymphatic Vessel Wall Localisation and Tracking ........
Ehab Essa, Xianghua Xie, and Jonathan-Lee Jones

A Comic Retrieval System Based on Multilayer Graph Representation
and Graph Mining ........ . i
Thanh-Nam Le, Muhammad Muzzamil Lugman,
Jean-Christophe Burie, and Jean-Marc Ogier



XII Contents

Learning High-Order Structures for Texture Retrieval ................
Ni Liu, Georgy Gimel’farb, and Patrice Delmas

Author Index



	Preface
	Organization
	Contents



