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Abstract. In the era of digital intelligence, the blessing of intelligent engineer-
ing can further enhance the practical benefits of green buildings in application 
services and environmental conservation, but it also increases the difficulty of 
green building operation and maintenance management. In this regard, based on 
the problems of weak unity, low coordination and poor effectiveness in the op-
eration and maintenance management of green intelligent buildings, this paper 
puts forward a set of construction scheme of operation and maintenance man-
agement platform of green intelligent buildings, so as to improve the sharing 
and distribution of data and information and promote the reform of operation 
and maintenance management mode of green intelligent buildings. The system 
takes Hadoop cluster as the data management and processing server, Spark as 
the data analysis and mining engine, and combines Javaweb technology to form 
an interactive application system integrating online application, intelligent pro-
cessing, visual analysis and other functions. Practice has proved that the system 
can realize the effective linkage of intelligent projects and complete real-time 
monitoring. It can also use data mining algorithms such as K-means, Apriori, 
CART random forest to build the corresponding energy consumption manage-
ment analysis model, enhance the perception of green intelligent buildings, and 
effectively realize intelligent operation and maintenance management. 
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1 Introduction 

With the active promotion of the "carbon peak and carbon neutrality" campaign, the 
construction industry, as a traditional large energy consumer of carbon emission, ur-
gently needs a brand-new development concept to accelerate the industrial transfor-
mation and upgrading. [1] In this context, the concept of green intelligent building 
indicates that the intelligent upgrading of green buildings has become an important 
measure for the development of low-carbon economy, and will also open up a new 
direction for the integration and development of green buildings and intelligent 
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buildings. Green intelligent building is not only an industrial concept, but also a set of 
operation system covering the whole life cycle of construction projects, so as to fur-
ther enhance the practical benefits of green building in application services, environ-
mental protection and saving. However, in the practical application process, there are 
more and more green building intelligent engineering subsystems, and the depart-
ments in charge and human operation and maintenance projects are complicated, and 
the systems are relatively independent, lacking interconnection foundation, forming 
data islands, which leads to the problems of weak unity, low coordination and poor 
effectiveness in the operation and maintenance management process. [2] In view of 
this, this paper believes that in the face of the operation and maintenance management 
needs of green intelligent buildings, a third-party service platform supporting multi-
dimensional correlation, logical integrity and comprehensive coordination will be 
built with big data technology as the core, so as to improve the sharing and distribu-
tion of data information in various intelligent engineering systems and promote the 
reform of operation and maintenance management mode of green intelligent build-
ings. [3] The platform as a whole is composed of two technical systems, Hadoop and 
Javaweb, and contains many modules such as data acquisition, processing, analysis, 
visualization and interaction, which can support the realization of real-time monitor-
ing of intelligent engineering subsystems, energy consumption pattern judgment and 
early warning of abnormal energy consumption, and provide technical support for 
promoting the rapid development of green buildings. 

2 System Construction 

The overall framework of the platform is divided into access layer, business applica-
tion layer, data processing layer and source data layer. [4] Among them, the data pro-
cessing layer takes Hadoop framework as the core to complete the overall deploy-
ment. According to the platform application requirements, Hadoop is built according 
to the available framework distributed cluster. It contains six functional nodes, two 
are master and four are worker. The hardware configuration of each node consists of 
3.2GHz 4-core CPU, 16G memory and 500GB hard disk. Each node of Hadoop clus-
ter will have an independent computer server, and the components such as FileSys-
tem, Replicas, Mapreduce, Yarn, HDFS, Spark, Storm, Spooq, Kafka will be adjusted 
in turn to meet the functional requirements of data collection, data preprocessing, data 
storage, data mining and analysis. [5] The access layer of the platform will directly face 
the users to obtain their requests. The business application layer is based on the 
Spring architecture, builds the corresponding business logic according to the MVC 
pattern, and completes the processing and feedback of user requests under the control 
of the Web server. All the functional application modules and data transmission in-
terfaces involved will rely on Javaweb technology. [6] In the overall development en-
vironment, MyEclipse V 2022 is the integration tool, Tomcat 8.0 is the Web server, 
and MySQL 5.7 is the database server. 
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3 Functional Implementation 

3.1 Real-Time Monitoring 

Under this function module, users can intuitively see the real-time push of monitoring 
data of intelligent engineering subsystem, and display it in the form of data visualiza-
tion on Web pages. The realization of this function requires the Web Server to call 
Hadoop framework to complete data collection, cleaning and transmission, and com-
plete real-time calculation of some data with Spark Streaming computing framework 
under the resource scheduling of Zookeeper. [7] At the same time, the visual display is 
completed by combining D3.js class library in the front-end interface. Figure 1 shows 
the 24-hour energy consumption curves of different intelligent engineering subsys-
tems, in which the abscissa is time and the ordinate is power consumption. 

 

 

Fig. 1. Power consumption curve of different intelligent engineering subsystems 

3.2 Energy Consumption Pattern Determination 

With the help of data analysis and mining under big data technology, the platform will 
make cluster analysis and decision tree judgment on the historical energy consump-
tion data of intelligent engineering subsystems, and make clear the energy consump-
tion patterns of each intelligent engineering subsystem. When the user operates the 
historical data of a subsystem, the system will automatically preprocess the data, and 
according to the characteristics of large volume, noise and complex data cluster of the 
subsystem, DBSCAN density clustering algorithm is selected to complete the con-
struction of the analysis model. [8]  

Two important parameters in DBSCAN density clustering algorithm are Epsilon 
and Minpts respectively. Where Epsilon represents the radius of the adjacent area 
around a point, and Minpts represents the number of points in the adjacent area at 
least. The algorithm chooses a certain point and judges it. If it is a core point, a class 
is established around it, otherwise it is defined as a peripheral point. Then traverse 
other points until the edge point of this class is determined. Finally, the final cluster-
ing result is obtained after repeated loop operations, as shown in Figure 2. The corre-
sponding parameters of the result are Epsilon 0.214 and Minpts 4. The results show 
that the intelligent engineering subsystem has three energy consumption modes, 
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which are defined as low energy consumption, medium energy consumption and high 
energy consumption according to the numerical interval. 

 

 

 

Fig. 2. Cluster results of energy consumption data 

According to the energy consumption curve of intelligent engineering subsystem 
within 24 hours, it can be clear that the energy consumption level of intelligent engi-
neering subsystem is different in different time periods and different dates. Based on 
the energy consumption pattern, the system needs to use CRAT decision tree model to 
further determine the energy consumption pattern. As shown in Formula 1, the for-
mula for calculating the minimum split Gini coefficient in the process of CRAT deci-
sion tree construction, where D, D1 and D2 are the number of samples in the sample 
set. [9] Table 1 shows the corresponding energy consumption pattern judgment results 
obtained by CRAT decision tree model after training and learning. 
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Table 1. The corresponding energy consumption pattern judgment results 

Time periods Dates Judgement result 

00:00-06:59 Workdays Low energy consumption 
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07:00-10:59 Workdays High energy consumption 

11:00-12:59 Workdays Medium energy consumption 

13:00-15:59 Workdays High energy consumption 

16:00-17:59 Workdays Medium energy consumption 

18:00-23:59 Workdays Low energy consumption 

00:00-24:00 Nonworkdays Low energy consumption 

3.3 Early Warning of Abnormal Energy Consumption 

The platform can not only monitor the energy consumption data of intelligent engi-
neering subsystem in real time, but also give an early warning of abnormal energy 
consumption. The realization of this function will be based on the energy consump-
tion pattern discrimination and judgment of intelligent engineering subsystem. When 
there are abnormal data in the intelligent engineering subsystem, the platform will use 
density outlier detection algorithm (LOF) to judge the abnormal data, determine 
whether it is within the normal data range, and then clarify the possibility of abnor-
mality and issue an early warning. [10] In the simulation test experiment, the energy 
consumption sequence of an intelligent engineering subsystem running for 24 hours is 
shown in Figure 3. Among them, there is high power consumption data between 20: 
00 and 22: 00, which is obviously different from the energy consumption mode of 
intelligent engineering subsystem. After LOF algorithm verification, the value inter-
val of normal points in the energy consumption data cluster of intelligent engineering 
subsystem is [0.953,1.813], so the overall threshold is 2. And the LOF value between 
20: 00 and 22: 00 is 4.4877, which far exceeds the threshold, and the three points are 
continuous anomalies, so an early warning can be issued. 

 

Fig. 3. Energy consumption sequence of the intelligent engineering subsystem 
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4 Conclusions 

In order to promote the transformation of green intelligent building operation and 
maintenance management mode, this paper aims at many problems faced by the tradi-
tional model, and constructs a green intelligent building operation and maintenance 
management platform. The platform takes big data technology as the core, realizes the 
effective linkage of intelligent projects, completes real-time monitoring, strengthens 
energy consumption management and realizes intelligent operation and maintenance 
management. In the follow-up research, the platform will further enhance the dimen-
sion of data management, optimize various algorithms of the platform, and provide 
technical support for the rapid development of green buildings. 

Acknowledgments 

Project Name: The Scientific Research Project of Dalian Vocational & Technical 
College in 2023 “The Design of Data Collection System for New Energy Intelligent 
Heating” (Project number: ZK2023YB10) 

References 

1. Xu Yang. Development and Application of Green Intelligent Building Technology[J]. Ur-
ban Architecture Space.2022.06. 

2. Huang Kai et al. Analysis of Green Energy-saving Operation and Maintenance of Public 
Buildings[J]. Jiangsu Construction.2021.12. 

3. Zhou Haiming. Application of Information Technology in Green Intelligent Building un-
der the Background of Low-carbon Economy[J]. Wisdom China.2023.03. 

4. Liu Xinlin et al. Design of Scalable Big Data Analysis System Based on Hadoop and 
Spark[J]. Automation & Instrumentation.2020.03. 

5. Shi Fangxia, Gao Yi. Application Analysis of Hadoop Big Data Technology[J]. Modern 
Electronic Technology.2021.09. 

6. Huang Liping. Discussion on Hierarchical Design of Web Software Program Framework 
Based on Java[J]. Information Recording Materials.2022.07. 

7. Shi Zhao. Design and Implementation of Real-time Data Processing System Based on 
Spark Streaming[J]. Modern Information Technology.2020.10. 

8. Mu Huijuan et al. Research on Application of Big Data Mining in Energy Consumption 
Online Monitoring Platform to Help Energy Saving and Emission Reduction[J]. Practical 
Electronics.2022.01. 

9. Liu Xue. Research on Evaluation Method of Energy Consumption of Public Building Op-
eration Based on Data Mining[D]. Chongqing University.2021.09. 

10. Wu Bing. Research on Building Energy Consumption Based on Data Mining Technolo-
gy[D]. Guilin University Of Electronic Technology.2022.06. 

58             H. Liu



Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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