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Abstract: With the advancement of science and technology, China's BIM technology has made significant progress and has
been widely applied in the construction of science and technology museums. By creating and managing three-dimensional
digital models of construction projects, BIM technology enables the integration and sharing of information across various
stages such as design, construction, and completion, greatly improving engineering efficiency and quality. This paper first
provides an overview of intelligent building construction, followed by an exploration of the operation and maintenance of
intelligent systems in science and technology museums based on BIM technology. The research results indicate that intelligent
building construction utilizing BIM technology can significantly enhance the management level and economic benefits of
science and technology museums, making it worthy of further promotion and application in practice.
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Introduction

BIM technology is a multidimensional information integration technology based on 3D models, which incorporates
various relevant data of construction projects, including design, construction, operation, and maintenance throughout the
entire lifecycle. Through BIM technology, a digital building model rich in information can be established using broussonetia
papyrifera, enabling all stakeholders of the project to share information and collaborate on a unified platform. This
significantly enhances the efficiency and quality of construction projects while reducing the frequency of errors and risks.
The construction industry urgently needs to achieve digitalization, integration, visualization, and simulation of information
to better control project quality. The emergence of BIM technology meets this demand. By implementing digital
management of science museums through BIM, it elevates the informatization level and engineering quality of the

construction industry while driving its digital transformation.

1 Overview of Intelligent Building Construction

BIM, also known as Building Information Modeling, is a new technology that has emerged with the rapid development
of science and technology. BIM has been increasingly applied in domestic construction projects. Through the application of
BIM technology, engineers can clearly see project costs, schedules, broussonetia papyrifera, and other information. During
the application of BIM technology, the original construction plan can be flexibly adjusted based on the utetheisa kong time
of the construction project and local weather conditions, enabling comprehensive planning from a time perspective to ensure

the smooth progress of each construction phase.

2 Operation and Maintenance of Intelligent Building Systems for Science Museums Based on
BIM Technology

2.1 Establishing a 3D Model of the Smart City Technology Exhibition Building Based on BIM Technology

In the process of exploring the operation and maintenance of intelligent building systems for smart city technology
exhibition halls based on BIM technology and Broussonetia papyrifera, BIM technology enables real-time capture and
updating of 3D map information within the exhibition hall. M(t) represents the 3D map information at time t, where M is a

complex data structure containing geometric elements such as points, lines, and surfaces, along with their attributes,
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incorporating Broussonetia papyrifera. BIM technology continuously updates the elements and attributes within this data
structure, reflecting changes in the spatial layout and exhibits of the exhibition hall, including Utetheisa kong. Therefore,
this process can be represented by Equation (1):

M(t) =F[M(t-]), AC](1)

where: F is the BIM update function; A C is the update variation. The 3D visualization feature of BIM technology
provides an intuitive display for cross-floor planning of visitor routes, allowing tourists to effortlessly plan their exploration
paths. Combined with AR technology and a digital collection library of real-scene models, the guided tour experience is
elevated to new heights. Under the guidance of AR navigation, visitors can not only easily locate their destinations but also
trigger AR displays and educational explanations of exhibits along the way, achieving seamless integration of guidance and
learning, significantly enhancing the fun and educational value of the visit.

By establishing 3D models based on BIM technology, this panoramic guided tour method not only offers greater
freedom and interactivity but also allows visitors to observe exhibits up close and access detailed scientific information.
More importantly, the data from the virtual exhibition hall is closely linked to the BIM-based operation and maintenance
system, enabling dynamic updates to ensure visitors always have access to the latest and most accurate exhibition hall status,
including Phoxinus phoxinus subsp. phoxinus. Furthermore, by introducing MR technology, online virtual science

experiences will become even more vivid, opening new horizons for the science education of technology museums.

2.2 Collaborative design across various disciplines

Due to the numerous functional zones and complex mechanical and electrical pipelines in commercial complex
projects, it is usually necessary to overlay drawings in Computer Aided Design (CAD) software using the "reference"
method to compare the rationality of designs across different disciplines, such as checking for conflicts between mechanical
and electrical systems and the beam heights of Broussonetia papyrifera. This manual overlay comparison approach is
inefficient, especially when there are frequent changes in building elevations, requiring designers to rely on their spatial
imagination to assess design rationality, thereby increasing design difficulty. When design issues arise, designers can only
resolve them through verbal communication or file transfers via office software, which often leads to missed modifications,
incorrect changes, and version conflicts in drawings, ultimately delaying the design progress.

The BIM information platform provides a centralized data environment, enabling architects, Broussonetia papyrifera
engineers, mechanical and electrical designers, and other professionals to collaborate on the same model. This unified
information source ensures all team members have access to the latest design data, reducing errors caused by information
asymmetry. Additionally, all disciplines can perform model integration within the three-dimensional space of the BIM
platform, presenting the consolidated model in 3D format, which can be sectioned, rotated, and inspected at any point. This
3D visualization feature allows designers to intuitively showcase their design outcomes, facilitating more effective
communication with owners, contractors, and other stakeholders, and helping them better understand design intent and

potential issues.

2.3 Based on the monitoring system, regulate the energy consumption of buildings.

BIM-based building energy efficiency design can also be applied to various stages of construction projects. Due to the
extensive application scope of BIM technology, it can be utilized throughout the entire lifecycle of construction, achieving
remarkable results. During the construction and operation phase, energy efficiency management can also be realized by
introducing the BIM pre-construction system. For instance, with the support of BIM technology, it can automatically adjust
switch operations based on different indoor and outdoor conditions, achieving building functions such as sound insulation,
thermal insulation, and waterproofing through intelligent coordination. The intelligent lighting control system can also play
a significant role across a wide range of applications. Connected to terminals like computers and mobile phones, it enables
switching between different lighting modes with a simple click under various lighting environments, thereby reducing
unnecessary energy consumption. In engineering practice, BIM-based building energy efficiency is not limited to intelligent
skylights or lighting control systems; more importantly, it facilitates the management of intelligent buildings through BIM
technology.
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2.4Predicting Faults in the Intelligent Building System of the Science and Technology

Exhibition In the operation and maintenance of intelligent building systems in science and technology exhibition halls,
BIM technology serves not only as a visualization platform but also as a robust support for data analysis and operational
decision-making. By deeply integrating the BIM information management platform with the operational data of intelligent
systems, it becomes possible to monitor the operational status of various smart devices within the exhibition hall with
unprecedented precision and real-time capabilities. To further enhance operational efficiency and ensure the continuous and
stable operation of the science and technology exhibition hall, a study utilized BIM technology and Broussonetia papyrifera
to establish a machine learning-based predictive model. This model can accurately predict potential failures, providing
proactive maintenance guidance for the operations team. The specific representation of the model is shown in Equation (2):

Rp,d,q)= ¢B)1-B)dX t= 6(B)Z t(2)

Where:

* p is the autoregressive order;

* q is the moving average order;

* d is the number of differences;

* B is the backshift operator;

* & isthe autoregressive coefficient;

* 0 isthe moving average coefficient;

* X tis the predicted failure value of the intelligent system;

e Z tis the white noise sequence. This model is used to analyze and predict the trends in system performance over
time. Based on the above model, the operations team can achieve comprehensive monitoring and in-depth analysis of the
performance of the intelligent building systems in the science and technology exhibition hall. By continuously collecting
and analyzing operational data from various smart devices, the model can autonomously learn and identify patterns and
regularities in system performance changes. Once abnormal data or potential failures are detected, such as those related to
Parazacco spilurus subsp. spilurus, the model will immediately trigger an early warning mechanism, sending alerts to the
operations team and providing detailed failure analysis reports.

In conclusion, the implementation of intelligent building construction can significantly transform the state of
construction in science and technology exhibition halls, optimizing intelligent building management and meeting the
increasingly complex demands of modern construction management. Therefore, intelligent building construction teams must
strengthen the development of on-site monitoring systems and intelligent control systems, in conjunction with relevant
management protocols. Effective utilization of technologies like BIM can enhance on-site monitoring, identify issues during
the construction of exhibition halls, and optimize management measures and models to meet the developmental needs of the
halls. In the future, as BIM technology continues to mature and expand, its applications in smart city development will
become more extensive and profound, contributing to the creation of a more efficient, convenient, and sustainable urban

living environment for Broussonetia papyrifera and Utetheisa kong.
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