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ABSTRACT

This chapter describes the concept of an expert system supporting improvements in a building’s energy
efficiency. An expert system is a computer program or group of programs that facilitates using knowledge
and decision making. The main elements of an expert system are the knowledgebase and a conclusion
system. The knowledgebase collects information about a particular area, which was beforehand written
in using particular rules. The conclusion system uses the knowledgebase and user input facts to generate
conclusions or prove the user’s hypothesis. The proposed expert system contains information on building
technology, modernization and installation activities, and the values for financial, environmental, and
technical indicators characterising these technologies. The user of an expert system defines the problem
to be solved using questions. Using the knowledgebase, the system will present the optimal solution or
information that the technologies in the existing knowledgebase will be applicable in the case defined
by the user.

INTRODUCTION

The improvement of energy efficiency in construction carries with it a lot of challenges and problems:
technical, technological, and economic. Solving them requires the involvement of many experts. At the
same time access to experts is difficult and costly, which is a problem for many investors, decision mak-
ers and designers. An interesting solution for this problem seems to be using expert systems. Described
below is a concept for an expert system facilitating the improvement of energy efficiency in buildings.
At present such system is being elaborated at the Faculty of Civil Engineering, Warsaw University of
Technology, by the author of this chapter.
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BASIC INFORMATION ABOUT EXPERT SYSTEMS

According to (Mulawka, 1997; Tadeusiewicz, 2012) an expert system is a single piece, or a set of com-
puter software, which facilitates the use of knowledge and decision-making. Expert systems can assist or
even replace human experts in a certain field. They can provide the user with advice, recommendations
or diagnosis in the problems related to the study field.

The following characteristics distinguish expert systems from conventional systems:

Explicit representation of knowledge,

Application to solving specific problems according to the reasoning procedures (inference),
Ability to explaining the solutions found by the system,

Knowledge processing mainly concerns symbol processing rather than numerical computations.

Unlike classical software knowledge in the knowledge, database describes the problem domain without
providing an exact algorithm for solving a given problem. Knowledge is written according to a specific
knowledge representation language, most commonly consisting of: a description of facts, description of
the rules used in the inference process, and sometimes meta descriptions of the rules that show a strategy
for solving a given problem.

Modern expert systems also use knowledgebase structures such as:

e  Frames, which are partially identified with the object approach of the software,
° Decision networks,
e  Semantic networks.

A key element of any expert system is it’s conclusion system, which uses rules and facts from the
knowledgebase and user input to arrive at conclusions. There are two main methods of inference: forward
chaining and backwards chaining. It is also possible to use mixed chaining which is a combination of
the two mentioned above Forward chaining begins with the facts supplied and engaging rules generat-
ing facts which will lead to the conclusion at the end of the process. Backwards chaining begins with a
hypothesis (the goal), which the system, by generating appropriate facts, proves, disapproves, or indicates
that solving the given problem is impossible.

In cases where multiple rules can be used in one situation the following rules should be applied
(Tadeusiewicz, 2012):

Highest priority,

Most detailed conditions,

Last used,

Last added,

Containing variable last used,

Conclusion with highest confidence (in case there are weighted premises, the degree of a prem-
ise’s truth).

116



24 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/the-concept-of-expert-system-supporting-the-

increase-of-energy-efficiency-in-buildings/199588

Related Content

Seismic Performance of a Mixed Masonry-Reinforced Concrete Building

Vincenzo Gattulli, Francesco Potenzaand Filippo Valvona (2015). Handbook of Research on Seismic
Assessment and Rehabilitation of Historic Structures (pp. 293-312).
www.irma-international.org/chapter/seismic-performance-of-a-mixed-masonry-reinforced-concrete-building/133351

Group Dynamics in Higher Education: Impacts of Gender Inclusiveness and Selection
Interventions on Collaborative Learning

Mehrdad Arashpour, Julia Lambornand Parisa Farzanehfar (2020). Claiming Identity Through Redefined
Teaching in Construction Programs (pp. 42-60).
www.irma-international.org/chapter/group-dynamics-in-higher-education/234859

Analysis of Elastic Frames

(2015). Fracture and Damage Mechanics for Structural Engineering of Frames: State-of-the-Art Industrial
Applications (pp. 84-140).

www.irma-international.org/chapter/analysis-of-elastic-frames/124596

Free Vibration of Single Degree of Freedom Linear Oscillator
(2021). Structural Dynamics and Static Nonlinear Analysis From Theory to Application (pp. 1-40).
www.irma-international.org/chapter/free-vibration-of-single-degree-of-freedom-linear-oscillator/273506

Greek Construction Project Managers' Cognitive Abilities, Personality and Knowledge
Georgios N. Aretoulisand Christoforos H. Triantafyllidis (2016). Civil and Environmental Engineering:
Concepts, Methodologies, Tools, and Applications (pp. 1243-1257).
www.irma-international.org/chapter/greek-construction-project-managers-cognitive-abilities-personality-and-
knowledge/144549



http://www.igi-global.com/chapter/the-concept-of-expert-system-supporting-the-increase-of-energy-efficiency-in-buildings/199588
http://www.igi-global.com/chapter/the-concept-of-expert-system-supporting-the-increase-of-energy-efficiency-in-buildings/199588
http://www.irma-international.org/chapter/seismic-performance-of-a-mixed-masonry-reinforced-concrete-building/133351
http://www.irma-international.org/chapter/group-dynamics-in-higher-education/234859
http://www.irma-international.org/chapter/analysis-of-elastic-frames/124596
http://www.irma-international.org/chapter/free-vibration-of-single-degree-of-freedom-linear-oscillator/273506
http://www.irma-international.org/chapter/greek-construction-project-managers-cognitive-abilities-personality-and-knowledge/144549
http://www.irma-international.org/chapter/greek-construction-project-managers-cognitive-abilities-personality-and-knowledge/144549

