AUTCON-02126; No of Pages 10

Automation in Construction xxx (2016) XXX-XXX

Contents lists available at ScienceDirect AUTOMATION IN
CONSTRUCTION

Automation in Construction

journal homepage: www.elsevier.com/locate/autcon

Review

The application of case-based reasoning in construction management
research: An overview

Xin HuPhD Candidate ¢, Bo XiaSenior lecturer ¢, Martin SkitmoreProfessor ¢, Qing ChenResearcher b

@ School of Civil Engineering and Built Environment, Queensland University of Technology, Garden Point Campus, 2 George Street, Brisbane, QLD 4001, Australia
b Statistical Society for Foreign Economic Relations and Trade of Shenzhen, 6013 Yitianzhong Road, Futian District, Shenzhen 518035, China

ARTICLE INFO ABSTRACT

Article history: Case-based reasoning (CBR) has been widely adopted in construction management (CM) research due to the
Received 6 January 2016 similar mind-sets of CBR and CM problem solving. However, to date, there has been no systematic review of
Received in revised form 27 June 2016 CBR applications in previous CM studies, raising the question of what is the current status quo of CBR applications

Accepted 15 August 2016
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of CM CBR articles published between 1996 and January 2015. It is found that the popularity of CBR applications
in CM research is increasing, especially after 2006, with a majority emanating from South Korea. In addition, 17
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Case-based reasoning CBR application fields are identified, with the primary research interests focusing on construction cost estimation,
Overview construction tendering, bidding and procurement, and environment and sustainability management. Issues in
Construction management previous CBR model developments are also identified, mainly related to model hypothesis-testing, reuse of

case outcomes, selection of model development methods, use of derivational analogy and automated implemen-
tation, together with future research suggestions and directions. This study helps provide CM academics and
practitioners with a more comprehensive understanding of the development of CBR applications and implica-
tions for future studies.
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1. Introduction

Soft computing techniques have been widely adopted to solve engi-
neering issues, mainly because they can address problems intelligently
through mimicking the human mind [1-6]. In the specific construction
management (CM) domain, frequently used techniques comprise the
genetic algorithm (GA), fuzzy techniques, artificial neural networks
(ANN), case-based reasoning (CBR) and their various combinations
[7-10]. Of these, CBR provides decision-makers with a framework for
solving current problems through recalling and reusing knowledge
and experience stored in prior occurring similar situations [11]. CBR
has various advantages over other techniques. In particular, it is easier
for to employ CBR to address unstructured issues (e.g., CM) by using his-
torical cases instead of pre-defined rules, as defining such rules are hard
and time-consuming [12]. Another advantage is that CBR can be used
even if certain fields are not completely understood by users [13]. This
makes CBR particularly suitable for CM novices.

CBR is a suitable technique for dealing with CM issues given the sim-
ilar mind-sets of CBR and CM problem-solving. CM problem-solving is
experience-oriented, and practitioners address CM issues by using
their accumulated professional experience and knowledge [ 14]. Similar-
ly, CBR mines established experience and knowledge to provide solu-
tions to new situations [11]. Moreover, despite the unique features of
each construction project, their used methods and procedures are sim-
ilar [9], which suggests that successful CM practices adopted in prior
projects can be applied in new projects, providing important opportuni-
ties for the application of CBR. As a result, CBR has attracted various re-
search interests in CM applications such as construction cost estimation
[15].

Despite the suitability of CBR in solving CM issues, its applications in
the CM domain are still not clear. For example, its application trends,
model development activities, application fields and problems are still
largely unknown. Understanding these issues provides useful insights
into the implications for future CM-CBR applications. However, no
work to date has attempted to address this research gap. Therefore,
this paper aims to bridge this gap by providing a comprehensive review
of CM-CBR applications based on a robust content analysis of prior pub-
lished studies. It should be noted that these studies were retrieved from
peer-reviewed journals, and unpublished studies conducted in labora-
tory conditions are not included. First, the CBR mechanism is introduced
followed by the content analysis research method. Based on the identi-
fied articles, CBR application trends and activities in model develop-
ment are next described, and the identification and use of CM-CBR
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application fields expounded in detail. Finally, application issues are
identified, together with suggestions for future research directions.
This review provides CM stakeholders with valuable information on
the CBR approach and its applications in the CM domain.

2. Case-based reasoning

CBR solves a new problem by remembering a prior similar situation
and by reusing information and knowledge of that situation [16]. The
term ‘case’ means a prior concrete situation, and accumulated cases
combining with an appropriate organization structure constitute a
case-base [11]. As shown in Fig. 1, the use of CBR refers to a set of activ-
ities, mainly including case representation, indexing, case storage and a
CBR cycle. Case representation refers to the information to be included
about cases and identifying an appropriate structure to describe cases.
Indexing assigns indices to cases to facilitate case retrieval. Case storage
refers to organizing an appropriate case-base structure for the collected
cases to enable their effective retrieval.

The CBR cycle comprises four sub-phases of retrieval, reuse, revision
and retention [16]. It begins with the emergence of a new case/problem
followed by case retrieval which involves measuring similarities be-
tween the new case and historical cases. This is the core stage of the
CBR cycle, and its accuracy is heavily impacted by predetermined simi-
larity assessment criteria [17]. Case retrieval results in the identification
of similar cases. If the current case and retrieved cases are sufficiently
similar, solutions of retrieved cases can be reused directly without any
modification. Otherwise, the solutions should be revised by taking dif-
ferences between the new case and retrieved cases into consideration.
Finally, the new case and its solutions can be retained in the case-base
for future reuse. In this sense, CBR is a self-learning system.

The first CBR system, CYRUS, was developed by Janet Kolodner, a
question-answering system with rich knowledge of travelling and
meetings [18,19]. Since the introduction of this system, various CBR-
based systems have emerged, including those aimed at addressing CM
issues such as EQUAL for contractor prequalification [20] and CONPLA-
CBR for construction planning and scheduling [21].

3. Research method
Although different methods/techniques are available for reviewing
literature, content analysis is used because of its fit for the research pur-

pose. Content analysis can be used to systematically and objectively to
make valid inferences based on collected data so as to describe and
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Fig. 1. Case-based reasoning process.
Source: Adapted from Aamodt and Plaza [16] and Watson and Marir [11].

Construction (2016), http://dx.doi.org/10.1016/j.autcon.2016.08.023

Please cite this article as: X. Hu, et al., The application of case-based reasoning in construction management research: An overview, Automation in



http://dx.doi.org/10.1016/j.autcon.2016.08.023

Download English Version:

https://daneshyari.com/en/article/4911257

Download Persian Version:

https://daneshyari.com/article/4911257

Daneshyari.com


https://daneshyari.com/en/article/4911257
https://daneshyari.com/article/4911257
https://daneshyari.com

