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Abstract

Under the background of the information age, traditional engineering safety
management is undergoing a profound change. The introduction of big data
and artificial intelligence technologies in construction project safety man-
agement is becoming increasingly widespread. Based on literature analysis,
combined with artificial intelligence and big data in construction safety man-
agement in the application is still in the primary stage, especially in applied
research personnel safety management rarely literature. A review of the ex-
ploration and application of construction engineering safety management
under the combination of artificial intelligence and big data, the analysis and
summary of the current status and trends of the two technologies in con-
struction engineering safety management, and the design of Based on artifi-
cial intelligence engineering personnel safety management of large data sys-
tems architecture, enrich and improve construction safety of personnel man-
agement concepts and technical means.
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1. Introduction

For a long time, the number of construction engineering safety accidents and
workers’ casualties has been high. Based on traditional thinking, the safety man-
agement of construction engineering personnel is dominated by managers’ own
experience, skills, knowledge and ideas, and adopts low-efficiency manual su-
pervision. This shows that the traditional personnel safety management has

strong subjectivity, high input of safety resources but poor management effect.
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As the most active factor in the construction process, people have the characte-
ristics of strong initiative, frequent action, fast flow speed and wide activity
space, so it is obvious that the limited human input cannot play a good role in
ensuring the safety of personnel. Therefore, the traditional management method
has the disadvantages of high human cost and low supervision efficiency, which
cannot achieve the purpose of effective management. The traditional personnel
safety management urgently needs to innovate and change the current mode.

The emerging technology wave represented by big data and artificial intelli-
gence provides technical support for the transformation and upgrading of safety
management of construction engineering personnel. A great change of safety
management concept, management mode and management method is under-
way, and safety management is moving towards intelligent analysis, scientific
decision-making and refined management. First of all, construction project
safety management combines big data technology, with the prominent advan-
tage of assisting safety management personnel in scientific decision-making and
accurate prediction (Yu et al., 2019; Yang et al., 2017; Ma et al., 2015b); in addi-
tion, personnel safety management combines artificial intelligence to promote
the intelligent development of personnel safety management process (Han et al.,
2018; Zeng, 2017; Wang & Wu, 2012b). They complement each other, assist par-
ticipants in all stages to achieve the perfection from the bottom application to
the top design, and jointly innovate traditional personnel safety management
methods.

At present, the domestic research on the combination of engineering con-
struction safety management and two technologies has been carried out (Leng &
Hu, 2018; Zhang et al., 2018; Zeng, 2014), but most of them are the combination
of single technology and safety management, and the fusibility of the two has not
attracted enough attention of the academic community; in addition, the relevant
summary and system design of personnel safety management are still not seen in
the literature. In this context, this paper summarizes the safety management of
construction personnel in the era of artificial intelligence and big data, and de-
signs the big data system architecture of safety management of engineering per-
sonnel based on artificial intelligence, aiming to provide direction for subse-

quent research.

2. Interpretation of Basic Concepts

2.1. Basic Concepts of Big Data

The concept of big data was first proposed by McKinsey in 2011 (Liu & Zhang,
2014), which refers to a data set that cannot be effectively acquired, managed
and processed by using traditional databases or software within a limited time.
There is a general consensus on its characteristics, namely, the 4 “V” characteris-
tics of large capacity, many types, high speed and low value density (Liu &
Zhang, 2014). With the development of Internet of things technology, massive

data in all aspects of engineering construction has been recorded through vari-
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ous equipment carriers, which has the characteristics of large amount of data,
various types, fast production speed and low value density.

Big data inheritance data mining and analysis, close combination of cloud
computing technology to solve the traditional data processing methods cannot
complete the acquisition, storage, management, analysis of massive data, which
provides strong technical support and scientific decision-making basis for all
aspects of personnel security management. With the development of big data
technology, the ability of optimization, prediction and intelligent decision-making
has become the label of big data technology (Liu & Zhang, 2014). Therefore, the
combination of big data technology and personnel safety management is the in-
evitable choice to get rid of traditional subjective thinking and promote scientific

decision-making.

2.2. Basic Concepts of Artificial Intelligence

Artificial intelligence is a subject that studies the laws of human intelligence and
uses machines to simulate human intelligence, so as to simulate, extend and ex-
pand human intelligence (Leng & Hu, 2018). It originated from image recogni-
tion (Rao et al., 2019) and has been developed since it was put forward in 1956.
Professor Nelson of the artificial intelligence research center of Stanford Univer-
sity defines artificial intelligence as: “artificial intelligence is a subject about
knowledge, how to express knowledge and how to acquire and use knowledge”
and according to Professor Winston of Massachusetts Institute of technology,
“Artificial intelligence is to study how to make computers do intelligent work
that only human can do in the past”. This reflects that artificial intelligence aims
at computer being competent for human’s work, freeing people from simple la-
bor, thus saving more human costs. Therefore, the combination with the con-
struction industry will further accelerate the intelligent development of engi-
neering management.

In the process of personnel safety management, due to human subjectivity,
static and local management methods cannot achieve the desired results. Ac-
cording to literature research, image recognition technology has been widely
used in construction safety management (Zeng, 2017; Han et al., 2016; Hu & Su,
2018). The development of image recognition technology and the emergence of
intelligent monitoring based on image recognition technology (Huang et al.,
2015) make the real-time, dynamic, efficient and accurate method of personnel

intelligent supervision possible.

3. Analysis of Personnel Safety Management under “Big Data
+ Artificial Intelligence”

The application of the combination of artificial intelligence and big data in the
construction safety management is still in the primary stage, and there are few
literatures about the combination of them, especially in the application of per-

sonnel safety management. In view of this, by summarizing the exploration and
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application of construction safety management in the field of artificial intelli-
gence and big data, this paper analyzes the combination trend of the two tech-
nologies in personnel safety management, and makes up for the lack of tradi-

tional construction personnel management concepts and means.

3.1. Summary of Personnel Safety Management under Big Data

Engineering safety management ensures the safe operation of the project,
shoulders social and economic responsibilities, and cannot be ignored. Accord-
ing to the literature review, the application of big data technology in security
management is the most extensive, involving field management, structural secu-
rity, disaster prevention, security management in operation period, etc.

Big data is different from traditional manual experience analysis. The core
feature of big data technology is to find and use the hidden rules by analyzing
massive data, so as to improve the safety management of construction site with
data science. S. Y. Guo (Guo et al., 2016) established a database of workers’ be-
haviors to collect, classify and store unsafe behaviors of workers, which laid a
data foundation for later research; Beijing Zhangjiakou high speed railway
Qinghuayuan tunnel (Zhi et al., 2018) used Bim and big data to promote para-
meter curve analysis and decision-making, based on big data of construction site
safety, used three-dimensional visual analysis of BIM to realize safety early
warning visualization and on-site real-time monitoring; big The management of
large machinery is always the key link of safety management in construction site.
Although large machinery is the guarantee of project progress, it is also one of
the sources of frequent accidents. Jin Wei et al. (Jin et al., 2018) comprehensively
used the Internet of things and big data to build a tower crane safety manage-
ment system for intelligent construction sites; Heng Li (Li et al., 2016) proposed
a site safety status prediction method through historical data mining and analy-
sis, combined with RTLS and dtmc models. The above research shows that big
data has the ability of real-time dynamic, scientific and efficient analysis, predic-
tion and auxiliary decision-making in the process of construction safety man-
agement, but focuses on the field mechanical layout and visual monitoring re-
search, showing the lack of research on personnel safety management.

In addition, the combination of big data and AI will produce strong flexibility,
adaptability and learning ability, which is of great significance for innovation of
traditional safety management methods. Wang Wen et al. (Wang et al., 2018)
developed the tunnel safety monitoring system by deeply learning the video big
data of the tunnel installation site through convolution neural network, which
realized the intelligent management of risk early warning and tunnel abnormal
event monitoring; Kinam Kim (Kim et al., 2017) developed the machine vision
hazard avoidance system through the machine learning of the construction big
data of the site to remind workers of potential safety risks. The above literature
provides a case study and reference for the feasibility of the application of big

data combined with Al in engineering safety management, and affirms the prac-
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ticability and efficiency of video monitoring in personnel safety management
and risk early warning intelligent management. This paper provides guidance
for the study of safety management of construction personnel.

The health monitoring platform based on big data has also been applied in
practice. Tu Chengfeng et al. (Tu et al. 2017) studied multi-scale correlation
analysis, abnormal data mining and analysis, and time-varying reliability based
on long-term health monitoring big data analysis, developed an abnormal data
mining engine, and built a bridge health monitoring big data analysis and mon-
itoring service platform based on cloud computing; Wu zhixia et al. (Wu et al,,
2018) developed a bridge health based on big data collection and processing The
monitoring and maintenance platform has been successfully applied to the
structural safety management of several bridges in Shanghai. The health moni-
toring platform based on big data is formed on the basis of the accumulation and
development of health monitoring big data, which is a more in-depth applica-
tion of big data technology combined with safety management. Big data health
monitoring platform is an important platform for data accumulation, storage,
extraction, sharing, analysis and evaluation, and provides rich and reliable data
resources support for subsequent application research.

In addition, the core of safety monitoring big data is to predict (Ma et al.,
2015a) and calculate the incident rate, which meets the requirements of building
fire safety. Based on the historical data of buildings and fires, Suzhou fire brigade
adopts BP neural network and other algorithms for data machine learning to es-
tablish the “eye of fire” fire risk prediction system, which improves the efficiency
of building fire prevention by 6 - 8 times (Zhu, 2017); Li Yongfeng and others
(Li et al., 2018b) build Hadoop cluster, and design the building fire prediction
system by combining wireless sensor network, Al and big data processing tech-
nologies; Xu Adamancy et al. (Xu et al., 2019) built a fire dynamic risk assess-
ment model based on big data platform. All the above researches are aimed at
realizing a dynamic, efficient and accurate intelligent disaster assessment me-
thod. In addition to fire safety, prediction characteristics are also used for struc-
tural safety. Ren Xiaoyu et al. (Ren et al.,, 2018) integrated random forest and
gbdt algorithm, built a big data prediction model of building cracks, assisted the
decision-making of building cracks processing, and ensured the structural safety
of buildings. In terms of safety risk assessment, Guo Wenjuan (Guo, 2019) based
on the big data analysis of construction accidents in China from 2013 to 2017 for
construction safety management Based on big data and other Internet technolo-
gies, Liao Zhipeng et al. (Liao et al., 2018) established a web accident database
and risk assessment information system for tunnel operation; C. Zhou (Zhou et
al., 2018) combined with high-dimensional data mining technology and complex
network technology for safety and performance assessment during shield con-
struction of Wuhan Yangtze River tunnel. The above research provides a refer-
ence for the application of big data prediction ability in construction safety

management from the theoretical and application level, and provides a reference
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for the design of early warning mechanism in the process of construction per-
sonnel safety management.

This section combs and analyzes the relevant documents of engineering safety
management under big data (see Figure 1), and summarizes the application of
big data and AI in engineering safety management at home and abroad, espe-
cially the research based on personnel safety management has been carried out,
but the number is small, reflecting that the safety management of construction
personnel is intelligent, the process of informatization is slow, and the attention
from all walks of life is insufficient. Secondly, the application of big data mainly
focuses on site management, structural safety, disaster prevention, and safety
management during operation period, which has been effectively applied. How-
ever, the construction management, especially the safety management of con-
struction personnel, is very limited, resulting in the low scientific and technologi-
cal content of safety management of construction personnel. Big data technology
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Figure 1. Engineering safety management under the combination of big data.
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combined with Al to improve the intelligent level of safety management of con-
struction personnel should be an important and continuous research direction

in the future.

3.2. Summary of Personnel Safety Management under Artificial
Intelligence

AT technology is more flexible, and the combination of BIM (Leng & Hu, 2018),
big data (Rao et al., 2019), Internet of things technology (Han et al., 2018) has
achieved certain results in both theory and practice. Through literature analysis,
it is considered that the application prospect of artificial intelligence technology
represented by image recognition in construction safety management is wide,
and the real-time, accuracy and intelligent characteristics of related technologies
are very in line with the requirements of construction personnel safety manage-
ment (Han et al., 2018).

Zhang Yunyi et al. (Zhang et al., 2018) believe that cloud, big data, Internet of
things and BIM Technology are indispensable. Only when they are fully inte-
grated can they jointly play a role in serving construction project construction
and management. Thus, a unified integrated application framework of various
technologies is established. This has laid a theoretical framework foundation for
the integration of multiple emerging technologies to serve engineering manage-
ment, but the integration framework does not include artificial intelligence
technology and fails to make full use of the characteristics of artificial intelli-
gence technology, such as flexibility and strong adhesiveness, so it needs to be
further improved; Wang Yaowu et al. (Wang & Wu, 2012a, 2012b) have built a
theoretical framework for intelligent construction and described the key tech-
nologies, which is more advanced. The construction management of technology
integration provides theoretical and application guidance, but the research is
relatively macro, and the details of personnel management are not discussed in
depth; Han Yu et al. (Han et al., 2018) emphasize interdisciplinary integration
and innovation, combing the solutions of intelligent construction site according
to the two types of workers oriented and engineering oriented, and image recog-
nition technology in workers’ intelligent management, equipment management,
vehicle management, and prevention The safety inspection of protective facilities
has been effectively applied. This has a good foresight for the safety management
of construction personnel, and has a good inspiration and guidance for the deep
integration of big data and artificial intelligence. In addition, document (Li et al.,
2018a; Li et al., 2019; Pei & Zhang, 2019; Liu et al., 2019; Ma et al., 2018; Huang
& Li, 2017) focuses on image recognition in defect detection (Li et al., 2018a),
vehicle management (Li et al., 2019; Pei & Zhang, 2019), safety inspection of
protective facilities (Liu et al., 2019; Ma et al., 2018), disaster monitoring during
operation (Huang & Li, 2017), etc. The contribution of these studies is to pro-
vide necessary innovative guarantee means for the structural safety in the con-

struction process and later maintenance stage, aiming to avoid the occurrence of
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safety accidents by ensuring the structural safety of the project. However, the ex-
clusive comprehensive safety management system for construction personnel is
very limited, which needs to be supplemented and improved, which further
proves that image recognition in the construction safety management the feasi-
bility, effectiveness and the necessity of innovating the safety management sys-
tem of construction personnel.

Foreign research on the combination of artificial intelligence and construction
safety management also focuses on the application of image recognition. Gamze
et al. (Dogan et al., 2017) used the image processing technology based on artifi-
cial neural network to realize the detection method of the mechanical properties
of non-destructive concrete. Manh et al. (Phung et al., 2017) improved the visual
algorithm based on the existing infrastructure monitoring, improved the detec-
tion speed and made it easy for subsequent research. Chen et al. (Zhu et al.,
2017) proposed a new framework of using camera to apply visual tracking tech-
nology to the detection of construction teams and equipment, for the inspection
of workers’ equipment and on-site mechanical equipment. This is a rare article
that can link intelligent monitoring with human and machine management. It
has reference significance for the design of this system, but it stops at the re-
search of detection accuracy, and does not further deepen the research on per-
sonnel safety management. Martin et al. (Yu et al., 2017) based on the real-time
image skeleton parameterization method to identify the precursors of unsafe
behaviors of construction workers and make prevention, but the convenience of
the equipment used still needs to be improved. It is not hard to see that foreign
research in this field is mostly focused on building defect disaster management,
while the number of research on personnel safety management is limited, and
stays on the basic functions of object detection and simple body recognition, and
does not dig deep into the further application of image recognition in personnel
safety management, and the functions are scattered, the integration is low, and
the implementation methods are different. As a result, the difficulty of managers’
learning increases and the threshold of equipment use increases, which leads to
the increase of application cost of management system and hinders the subse-
quent application and promotion. The above literature further clarifies the func-
tion orientation and system design of the system, providing theoretical basis and
practical experience guidance.

This section combs and analyzes the literature related to the summary of per-
sonnel safety management under artificial intelligence (see Figure 2). It summa-
rizes that the research on the combination of artificial intelligence technology in
the process of construction management at home and abroad has gradually dee-
pened, mainly focusing on the quality defect detection, disaster detection and
construction site management of image recognition combined with other
emerging technologies, so the research on personnel management is not com-
prehensive and in-depth. Secondly, human based management has not been ful-

ly integrated into the process of intelligent management, and the emphasis on
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Figure 2. Engineering safety management under the combination of artificial intelligence.

people as one of the determinants of safe construction is far from enough; final-
ly, image recognition has shown a strong auxiliary ability in the process of con-
struction safety management, which should be an important direction in the fu-
ture, and the training resources required for image recognition will be collected
by big data technology. The combination of the two will further promote the in-

telligent development of construction personnel safety management.

3.3. Analysis of the Combination of Artificial Intelligence and Big
Data

Due to the strong initiative of people in the construction process of the project,
the safety management of personnel has complexity and particularity, and the
management difficulty increases. Therefore, at present, it is impossible to have a
technology or a mode to run through management. The organic combination of
multi-disciplinary, multi domain and multi cutting-edge technologies is the in-
evitable requirement for the scientific and efficient realization of management
objectives. Based on the literature analysis, this paper discusses the application
direction of big data combined with artificial intelligence in personnel safety
management.

There is a hierarchical relationship between big data and artificial intelligence,
but they influence and support each other (see Figure 3). Big data and cloud
computing provide sufficient data resources and computing power for the im-
plementation of artificial intelligence core algorithm. Through in-depth learning
of data resources, artificial intelligence constantly optimizes learning experience,
and finally gets the intelligent application that meets the requirements. Due to
the high dependence of Al on the quantity and quality of data resources, the
powerful data collection, processing and storage capabilities of big data technol-
ogy will provide rich and reliable data accumulation and training resources for
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Figure 3. Analysis on the combination of big data and artificial intelligence.

AI, while the development of cloud computing and GPU meet the requirements
of AI computing power; Al endows big data intelligence with core algorithms,
and the core of big data makes With the development and application of artifi-
cial intelligence technology, value has shown great potential, making data serve
users, and also providing change drivers for cloud computing. Therefore, artifi-
cial intelligence needs big data technology support, big data needs to be com-
bined with artificial intelligence to form upper application and penetrate into

various fields.

3.4. Personnel Safety Management under “Big Data + Artificial
Intelligence”

Through the analysis of the combination of big data and artificial intelligence,
and the literature analysis of the combination of construction safety manage-
ment with big data and artificial intelligence technology, it is considered that the
advantage of big data in personnel safety management is that it can effectively
collect the data required for management and effectively process it to obtain re-
liable data for the safety management personnel to analyze at any time, and then
to the artificial intelligence program design requirements. The important con-
nection between big data and artificial intelligence is to use the ability of big data
technology collection, processing and storage to obtain the required training
materials. In addition, according to the literature research, the artificial intelli-
gence technology represented by image recognition undertakes the training re-
sources or decision-making needs provided by big data technology, develops the
application programs required by supervision, and combines with intelligent
monitoring to monitor the overall, real-time and accurate behavior of construc-
tion personnel, which can also improve supervision efficiency and safety while
reducing personnel investment. Meet the requirements of real-time, accuracy
and visualization for personnel safety management; at the same time, continue

to play their respective advantages. Big data enables managers to reduce their
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dependence on subjective experience, scientifically predict the probability of oc-
currence of events and judge the safety status, so as to assist managers to make
decisions based on data resources; artificial intelligence technology plays a role
of demand realization tool, generates reliable program applications, and im-
proves the quality of big data decision-making through its own development and
optimization. Both of them have their own advantages and are related to each
other, so as to promote the transformation and upgrading of traditional person-
nel safety management.

To sum up, the personnel safety management under “big data + artificial in-
telligence” proposed in this paper is based on the analysis of current relevant re-
search, the enrichment and development of construction safety management
theory, the innovation of traditional personnel safety management, and the in-
terconnection with advanced concepts such as intelligent construction site and

intelligent construction.

4. Architecture Design of Big Data System for Safety
Management of Construction Personnel Based on
Artificial Intelligence

Based on the above research and in-depth analysis of the safety management
needs of construction personnel, the design concept of this paper is derived from
the concept of intelligent construction site system architecture (Han et al., 2018)
proposed by Han Yu, which conforms to the three connotation characteristics of
more thorough perception, more comprehensive interconnection and more
in-depth intelligence, and is supported by the design sense layer, transmission
network layer and management application layer respectively. At the same time,
based on the above research, the design concept of this paper is based on the
concept of intelligent construction site system architecture (Han et al., 2018)
proposed by Han Yu, in-depth analysis of the safety management needs of con-
struction personnel, proposed the construction personnel safety management
big data system architecture design based on artificial in telligence, as shown in
Figure 4.

The device sensing layer includes various information collection and feedback
devices, including various sensors, positioning modules, electronic tags and
monitoring devices. The equipment perception layer is responsible for transmit-
ting and feeding back personnel data information to the safety management big
data platform for managers to analyze and make decisions, formulate scientific
and reasonable safety management requirements, and adjust the site layout at
any time. At the same time, as the equipment carrier in the management appli-
cation layer, it enables the intelligent application assistant managers to complete
the supervision of the construction personnel, so as to reduce the human in-
vestment and improve the supervision efficiency.

The transmission network layer includes all kinds of wired and wireless

transmission modes such as Bluetooth, broadband, mobile communication, etc.
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based on AL

It is a bridge for field, application and management personnel to communicate
with each other to realize information transmission and exchange.

The management application layer is the core technology layer of the system,
including various intelligent application results under the combination of artifi-
cial intelligence technology and big data technology. On the basis of literature
research, this paper analyzes the shortcomings of traditional personnel safety
management methods, and summarizes the needs of personnel safety intelligent
management; personnel safety intelligent management should achieve better
safety management effect and higher supervision efficiency with less human in-
vestment and lower cost resource investment. Design “personnel inspection sys-
tem”, “fatigue state detection system”, “body state recognition system” and
“work environment inspection system”.

It is considered that the construction personnel have the characteristics of
strong initiative, frequent action, fast flow speed and wide activity space in the
construction process, while the safety management personnel in the construc-
tion site have the limitations of quantity and energy, which cannot be compre-
hensive. Therefore, the contradiction between the characteristics of labor per-
sonnel in the construction process and the limitations of safety management
personnel has existed for a long time. In order to achieve real-time visualization
and intelligent monitoring effect, the above contradiction can be effectively
solved by combining the image recognition technology which is widely used at
present. Based on the training data provided by big data technology, in-depth
neural network learning is carried out to provide specific intelligent monitoring

application for different system requirements, real-time monitoring and identi-
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fication of personnel dynamics. At the same time, the decision-making ability of
big data technology is used to analyze the safety management needs of personnel

and make relevant decisions.

4.1. Personnel Inspection System

First of all, the system can identify the construction personnel through face rec-
ognition technology to complete daily attendance, access control management,
professional equipment use authority inspection and other tasks. In order to
prevent the occurrence of slack work, at the same time, to prevent unqualified
personnel from operating equipment and reduce the safety accidents caused by
illegal operation;

In addition, the use of object recognition and pedestrian recognition technol-
ogy, to achieve construction personnel safety equipment inspection, such as
safety helmet, safety belt and other safety equipment wear inspection, safety risk

control in advance.

4.2. Fatigue State Detection System

Fatigue state detection system is mainly used for fatigue state detection of on-site
vehicles and tower crane drivers. It is to collect the size and position of the driv-
er’s retinal pupil image with the camera, establish the mathematical model of the
driver’s fatigue driving, analyze and judge the locomotive driver’s on duty look,
when there are frequent blinking, closing eyes and other obvious fatigue driving
situations, alarm the driver, and send the danger notice to the remote manage-

ment personnel, so that the manager can handle it in time To avoid accidents.

4.3. Posture Recognition System

The body recognition system includes behavior ability inspection and unsafe
behavior recognition of construction personnel. First of all, the behavior ability
inspection of construction personnel is to identify the operation actions of em-
ployees before operation. If the angle change interval is consistent with the un-
qualified behavior information recorded in the behavior database, the angle of
bone node is immediately determined to be inconsistent with the requirements.
The physiological condition of the worker is abnormal, and the worker is not
suitable for construction operation at present, and an alarm is given to realize
prior control.

According to Heinrich’s “safety pyramid” principle, unsafe behavior identifi-
cation module must eliminate daily unsafe behavior and unsafe state in order to
prevent death and serious injury accidents; whether it can eliminate daily unsafe
behavior and unsafe state depends on whether the daily management is in place.
Therefore, people’s unsafe behavior is the decisive factor that affects safety pro-
duction and leads to safety accidents. Meanwhile, big data technology is used to
collect unsafe behavior training data, and image recognition technology is used

to assist managers to stop unsafe behaviors of construction personnel.
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4.4. Operating Environment Inspection System

The work environment inspection system can assist the management personnel
to inspect the construction environment by using video monitoring terminal
based on image recognition and at the same time of manual inspection, and find
hidden and difficult to check unsafe points, such as structural crack area, for-
bidden fire source area, protective fence, scaffolding and other areas with defec-
tive protective facilities, so as to improve the efficiency and accuracy of man-
agement supervision and ensure the safety of the staff construction.

All of the above systems are designed to assist managers to improve the effi-
ciency of supervision and the accuracy of unsafe event identification. The related
functions can also be achieved by human resources. However, in the face of
dense and repeated shape of components, human beings have poor ability to
find abnormal points, and the continuous supervision efficiency will be signifi-
cantly reduced. Therefore, the limitation of human beings and the limitation of
human investment are the driving force for the innovation of personnel safety

management.

5. Advantages and Disadvantages

The advantage of big data system of safety management of construction person-
nel based on artificial intelligence is that it can complete a variety of cyclic struc-
tures, such as data collection feedback, application layer effect feedback, etc., so
that the system itself can be continuously optimized. Intelligent application
forms an intelligent system, so as to achieve better safety management effect
with less human investment and lower cost resource investment, and further
promote the traditional personnel safety management to intelligent.

The disadvantage is that no matter in literature research or in this study,
computer terminals are mostly used in the system application layer, and the
safety management of construction engineering personnel needs to go deep into
the site. Computer terminals, especially desktop computer terminals, obviously
hinder the application and promotion of the system due to the inconvenience of
mobile; while mobile terminals such as hand-held computers are convenient for
mobile, but the interface is less suitable for connecting sensors and subject to
software. It is difficult to redevelop the hardware performance. Based on the ex-
isting research and implemented functions, this paper analyzes the needs of
personnel safety management and designs the system framework, which is not

comprehensive enough.

6. Conclusion and Prospect

1) The contribution of this paper is to summarize the engineering safety
management under the big data technology and artificial intelligence technolo-
gy, analyze the safety management requirements of construction personnel, es-
tablish the big data system architecture of construction personnel safety man-

agement based on artificial intelligence based on the intelligent site system frame-
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work, propose the concept of combining big data technology with image recog-
nition, and solve the problem of real-time identification of construction person-
nel behavior problems, updating backward technical means, overcoming the
disadvantages of traditional safety management.

2) In the process of innovation and development, personnel safety manage-
ment also needs to attach great importance to the deep integration of equipment
research and development, big data, artificial intelligence and other cutting-edge
technologies, so as to meet the mobile convenience requirements of detection
equipment on the project site. At the same time, personnel safety management
involves a wide range of contents and needs, and the possible innovation in the
future is to further investigate the micro equipment terminals that meet the en-
gineering application needs, and strive to strengthen the innovation research of
the construction personnel safety management system and the practical research
of its technical realization mode, so as to improve the shortcomings of this re-

search.
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