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Object Identification on Complex Data: A Survey
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Abstract It is increasingly common to find data with a complex structure in the real world. To
effectively use complex data in practice, necessary techniques must be in place to improve the
quality of the data. Entity resolution is a central issue in data quality management for complex
objects. It is to find the data objects that refer to the same real-world entity, and to cluster such
objects together. It has been proven extremely useful in data fusion, inconsistency detection and
in data repairing. Nevertheless, the complex structures of data introduce new challenges and
make object identification much harder than record matching on relational data. In response to the
new challenges, there has been a lost of work on this topic. This paper aims to provide an over-
view of recent advances in the study of object identification, on complex objects including XML,
graph data and complex networks. For XML data, we survey techniques of pairwise entity and
group-wise entity resolution. For graph data, we focus on how to determine whether two graphs
refer to the same real-world entity. We also present the metrics and methods for identifying ver-
texes that pertain to the same real-world entity in a complex network. Finally we discuss direc-

tions for future research.
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Background

This paper aims to provide an overview of recent ad-
vances in the study of object identification. Object identifica-
tion refers to the problem of entity resolution on data with a
complex structure. It is to identify objects that pertain to the
same real-world entity. While there has been a lot of work on
entity resolution, previous work has mostly focused on iden-
tifying tuples in relational data that refer to the same real-
world entity, also known as record matching. In contrast.
object identification has to deal with objects with a tree,
DAG or cyclic graph structure. It is far more intriguing than
record matching. Indeed, the problem of object identification
is challenging because real-life data typically contain errors,
have different representations in various data sources, and
above all, it is hard to extract the essential properties of an
object from its massive and often irrelevant structure. When
it comes to complex objects, the study of object identification
has raised as many questions as it has answered, from theory
to practical techniques. Indeed, many important issues re-
main to be studied, including effective techniques for object
identification on massive complex data, dynamic complex
data, and data in multiple complex forms, as well as metrics
and methods for evaluating the accuracy and performance of

object identification techniques. As it is common to find real-

P V. A measure of similarity between graph vertices. The
Computing Research Repository, 2004, cs. DC(0407001)
1-19
[53] Zhao P, HanJ, Sun Y. P-Rank: A comprehensive structural
similarity measure over information networks//Proceedings
of the 18th ACM Conference on Information and Knowledge
Management. Hong Kong, China, 2009. 553-562
Herschel Melanie, Naumann Felix. Scaling up duplicate de-
tection in graph data//Proceedings of the 17th ACM Confer-
ence on Information and Knowledge Management.

Valley, California, USA, 2008, 1325-1326

Napa

FAN Wen-Fei, born in 1963, Ph. D. , professor. His
research area is database theory and systems, in particular
data quality, data integration, distributed query processing,
query languages., recommender systems. social networks.,

Web services and XML.

life data with such a complex structure, the need for object
identification is evident in data quality management, data fu-
sion, data integration, inconsistency detection and data repai-
ring, among other things. Therefore, to effectively manage
complex data, effective object identification techniques have
to be developed.

This paper surveys the latest work in this important and
practical line of research. namely, object identification tech-
niques for complex objects including XML data, graph data
and complex networks. For XML data, we present pairwise
entity and group-wise entity resolution methods. For graph
data, we focus on methods for determining whether two
graphs refer to the same real-world entity. We also survey
metrics and methods for identifying vertices that pertain to
the same real-world entity in a complex network. Finally, we
identify certain open research issues for future work.
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