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Yun, Seok-Heon With the development of various technologies in the area of artificial intelligence, a number of studies
Tel : 82-55-751-6542 to application of artificial intelligence technology in the construction field are underway. Diverse
E-mail : gfyun@gnu.ackr technologies have been applied to the task of predicting construction costs, and construction cost

prediction technologies applying artificial intelligence technologies have recently been developed.
However, it is difficult to secure the vast amount of construction cost data required for machine

Received : May 18, 2022 learning, which has not yet been practically used. In this study, to predict the construction cost, the
Revised :]June9,2022 latest artificial neural network(ANN) method is used to propose a method to improve the construction
Accepted : June 10, 2022 cost prediction performance. In particular, to improve predictive performance, a log conversion

method of target variables and a feature scaling method to eliminate the difference in the relative
influence of each column data are applied, and their performance in predicting construction cost is
compared and analyzed.
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Figure 1. Research procedures and methods
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Table 1. Domestic construction cost forecasting literature

Author(Issued Year) prediction method
A Jung et al.(2018) Projection of construction cost in planning and design stage using artificial neural network, DNN, and DBN
B Oh and Kim(2017) Building a Housing Price Estimation Model Using the MARS Model

Using case-based reasoning(CBR) to predict construction costs in the planning and planning stages, which

¢ Hyeon et al.(2009) are in the early stages of the project
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Table 2. Literature on predicting overseas construction costs

Author(Issued Year) Prediction method
A Sanaz Tayefeh et al.(2020)  Projection of construction cost in planning and design stage using artificial neural network, DNN, and DBN

B Pham et al.(2021) Building a Housing Price Estimation Model Using the MARS Model

Using case-based reasoning(CBR) to predict construction costs in the planning and planning stages, which

¢ Zhao Zhirui(2021) are in the early stages of the project
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Table 3. Factors influencing construction costs

Influence Factor Description Example

Research facilities and institutes. general government building,
office. medical and enshrinement facilities. dormitory, residential
Building Classification Types of facilities classified into 10 types. facilities. fire station, police station, etc. welfare facilities,
libraries. control center, sports facilities. school. correctional,
training facilities, transportation facilities.

Total Area The total area of each floor of the building.
Building Area The area occupied by the building.
Total Height The total height of the building.
Super Structure Floor The number of floors on the ground.
Basement Floor The number of basement floors.
Site Total Area The entire land area.
Landscape Area Landscape area.
Typical Floor Height Height of the base floor.
Parking Lot The number of cars parked.
Building Year Construction year.
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Table 4. Machine learning model structure

Model structure Activation function Node

Model 1 Feature scaling ELU 6, 100, 64,32, 16, 1

Model 2 Log conversion of target variable ELU 6, 100, 64, 32, 16, 1

Model 3 Log conversion of target variable + feature scaling ELU 6, 100, 64, 32, 16, 1

Model 4 Feature scaling LeakyReLU 6, 100, 64, 32, 16, 1

Model 5 Log conversion of target variable LeakyReLU 6, 100, 64, 32, 16, 1

Model 6 Log conversion of target variable + feature scaling LeakyReLU 6,100, 64,32, 16, 1
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Figure 2. Result of Feature Scaling(ELU) Model
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Figure 6. Result of feature Scaling & target variable log conversion(ELU) model
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Model structure

Activation function

Average error rate

Model 1 Feature scaling ELU 7.36%

Model 2 Log conversion of target variable ELU 6.26%

Model 3 Log conversion of target variable + feature scaling ELU 3.97%

Model 4 Feature scaling LeakyReLLU 10.02%

Model 5 Log conversion of target variable LeakyReLU 8.71%

Model 6 Log conversion of target variable + feature scaling LeakyReLU 7.92%
348
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