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Abstract— This paper discusses the concept of 

smart construction site, summarizes the smart 

construction site’s content and its core technology,

and cloud computing platform’s architecture is 

proposed in order to realize the construction site’s

smart management and control, and intelligence 

services. Mainly discusses how to effectively collect 

and use construction site’s big data, meets the high 

efficiency of construction site’s administration, 

business management, service applications needs, 

and gives the smart construction site’s cloud 

platform framework, put forward the smart 

construction site’s application system solutions,

lists some typical applications, finally lookouts 

smart city’s good prospects for the future.
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I. INTRODUCTION

With the development of mobile networks, 
global positioning systems, construction site’s
factors, including human, financial, materials and 
other information, can be gathered in real-time,
and the big data sources of construction site are 

increasing. With the support of maturing Internet 
technologies and cloud computing platform, 
through data collection, transmission, storage,
mining and analysis, integration construction can 
be achieved, that is implemented supervision, 
management, and various services’ integration 
and optimization in one platform construction 
site [1]. Construction site has a wide range of 
data, heterogeneity, spatial and temporal scale, 
dynamic, highly random, partial and limited life 
cycle characteristics, how to effectively integrate 
big data meet the needs of high efficiency and 
traction knowledge, are unprecedented 
opportunities and challenges. With the progress 
of science and technology, information 
technology provides new ideas for construction 
industry development and all kinds of problems
solutions, and fusing the construction industry 
and information technology has become a new 
trend [2].

This paper briefly introduces the development 
situation and trend of smart construction site,
then analyzes and summarizes a number of core 
technologies of smart construction site big data,
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intelligent system solutions of smart construction 
site are put forward, and finally enumerates 
several typical applications.

II. SMART CONSTRUCTION SITE’S STATUS

Smart construction site, which refers to using
information technology, the visualization 
platform to accurately design the project model
for construction project, use intelligent 
management supervision around construction 
process, establish interconnected collaborative, 
intelligent production, and scientific management 
of construction project information ecological 
circle, and use these big data for data mining 
analysis, then provides process trend evolution 
forecast, finally achieves visual engineering 
construction of smart management, in order to 
improve engineering management information 
level, so as to gradually achieves the green 
construction and ecological construction [3].

Through big data, cloud computing, sensors 
and RFID technology in construction 
management, construction site can easily realize 
the informatization of smart and meticulous 
management. Using intelligent sensing devices
are installed in front of the construction site such 
as video data, dust data, noise data, lifts, crane 
data, temperature and humidity data, RFID data 
and other sensor data, the site’s supervisor can 
make the right decision, which is important to 
strengthen the safe and civilized construction in 
construction site management [4].

Around the construction site management 
database, smart construction site can realize the 
application functions of site monitoring, 
personnel supervision, and information 
transmission, etc. Through data mining and
research on construction site, finally personnel 
management, project quality management, safety 
civilization construction management, and other 
intelligent management and benefits 
maximization can be realized.

III. SMART CONSTRUCTION SITE’S CLOUD 

PLATFORM

A. Main content of smart construction site’s
cloud platform

Remote sensing space data, video data, 
various types of sensory data, public opinion data 
and other information are decentralized access in 
the system. On the basis of these data, smart
construction site cloud platform can be built,
finer, timely service data of the dynamic 
monitoring system can achieve.

Smart construction site cloud platform is 
based on cloud computing platform and 
high-speed network, realizes user mobile data 
acquisition, data mining, intelligent push 
information such as real-time high speed 
transmission. Based on real time data, system can
provide users with better supervision and 
coordination services.

B. Main content of smart construction site’s big 
data research

Big data have characteristics including
multi-sources and heterogeneous data, time 
constraints spatial-temporal correlation, 
concurrency, asynchronous. And building system
has requirement for big data gather process of 
high efficiency as well as "large and sparse 
information" construction site’s big data domain 
knowledge of traction requirements. Existing 
data integration, computational theory and 
methods cannot meet the high efficiency of data 
processing and data-based knowledge 
construction and conversion requirements, needs 
to be set limitation of big data multi-scale 
convergence calculation and dynamic map of 
new theory and new method for data processing.

C. High-dimensional sequential mining of tacit 
knowledge and evolution models

Building, behavior, trends, construction site
topology and environment form eco-system 
space. Traditional construction theory are
difficult to find implicit in such a 
high-dimensional space of knowledge, on the 
construction law and its temporal and spatial 
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evolution law of evolution, environmental and 
construction knowledge and interpretation and 
evaluation of data, high-dimensional sequential 
tacit knowledge mining and evolution will 
provide solid theoretical and technical support.

IV. SMART CONSTRUCTION SITE’S APPLICATION

SYSTEM

A. Construction site’s big data collection

Construction site’s data can be classified as 
static data and dynamic data. Static construction 
site data includes the basic spatial data (model, 
high upright and shoot images of the Earth's 
surface), the road traffic around the construction 
site and surrounding geographic information, 
network information (road grades, billing 
information), construction site around 
management information (districts, boundaries, 
security management service) and construction 
site survey data, and so on [5].

Fig. 1. Data mining process of big data

Dynamic construction site data contain 
extensive sources, which include remote sensing 
data getting through satellite remote sensing, 
aerial photogrammetry, low-altitude UAV 
emergency platform, ground surveys, ground 
video obtained and data from ground intelligence 
construction site systems, such as video, phones, 
staff card, Induction coil sensing device and 
mobile terminal collection of human, physical, 
financial, and other elements of data. At any time, 
any place, timely and accurately collect field 
construction progress and construction site
hardening, greenery, mastering access for the 

construction vehicles and personnel, material 
stacking, real-time status of staff and other 
aspects of life, and collect safety and construction 
related data.

B. Big data cloud platform

Based on cloud technology, build an 
integrated smart construction site’ cloud 
platform including infrastructure, data, platform 
services, space data, video data, as well as 
various types of data for effective management in 
the applications, and in accordance with the 
actual needs for processing, storage, management, 
then provide appropriate services to meet all 
aspects of smart. Smart construction site’s cloud 
platform based framework consists of 3 layers [6].
The first floor is infrastructure virtualization 
management platform using virtualization 
technology, computing, storage, network and 
other resources form a pool of virtualized 
resources, the realization of resource 
virtualization management through centralized 
management of infrastructure achieves
provisioning and dynamic load balancing. The 
second floor is cloud management platform;
realizes the integration of multi-source and 
heterogeneous, mass data storage and 
management. The third layer is cloud services 
management platform that provides users with a 
wide variety of services, requests a service by 
service provider, which can be developed 
according to the actual operational needs services 
buffet and registration. Through the cloud 
interface, the system can be applied through a 
variety of services for users in the form of 
interface encapsulates services on various topics, 
such as two dimensional real maps, thematic 
maps and other geographic information services, 
and supports a variety of network and mobile 
editions of mainstream development language 
interface, quickly builds various types of 
intelligence services.

C. Big data intelligent application system
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Fig. 2. Framework of cloud platform

Intelligent application systems are based on 
smart construction site’ big data center, and 
construction site cloud computing support 
platform to build intelligent application system, 
using mode of "Center data storage and 
processing" and "local service application", grab 
real-time data from mass of construction site data, 
analysis mining history data, forecast future 
situation based on history data, while, using mass 
data construction site build model, provide
decision recommends for smart construction site.
System can provide administrative regulatory 
support for government sector; mainly provide
fine geographic information service, and 
construction site management service, and 
emergency response service, and engineering
mechanical regulatory service. Providing
construction site information value-added service 
for enterprise, mainly provide fine geographic 
information service, and material management 
and decision-making, business data analysis. 
Different users can share data and computing 
resources, personalized intelligence analysis, 
real-time data sharing, data processing and 

analysis, enterprise has very prominent 
advantages of emergency disposal, so as to 
greatly reduce the cost of system resources and to 
enhance work efficiency [7].

V. TYPICAL APPLICATIONS OF SMART 

CONSTRUCTION SITE

Through the typical applications of smart 
construction site solutions, an overview is as 
follows:

By the terminal support of RFID, sensors, 
cameras, mobile phones, UAV,LTE, realize
real-time monitoring, intelligent sensing, data 
acquisition and efficient collaboration for the 
construction process, combine with construction 
site model, process model and solid model data, 
build a construction site’s big data with high 
accuracy and high prescription database. After 
completely combined digital construction site
with Internet, cloud computing, digital 
geo-spatial framework technology platform and 
infrastructure construction, and then establish a
platform integration of real-time data, 
information and variety of services-- smart
construction site cloud platform.
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As the "heart" of smart construction site,
system will collect and monitor the construction 
site in all aspects of running various types of data 
and information, and provide intelligent and 
personalized custom services for the Government, 
enterprises and individuals. Smart construction 
site platform contains 4 subsystems including a
big Data Center (DC), construction site monitor 

and Command Operation Center (MCC),
construction site Modeling and intelligent 
Evolution Center (MEC), Intelligence Service 
Center (ISC). Big data center will be the 
construction site operational data resource pool 
and networking hub for realization of real-time 
operational data. Construction site monitoring 
and command center, on the basis of a 
comprehensive perception, across different 
departments, the system of efficient coordination 
and emergency response [8]. Construction site 
modeling and intelligent evolution center make 
the features of digital management more efficient 
and scientific analysis on the possibility of all 
kinds of events. In addition to the service 
oriented government, Intelligence service center 
also can provide services for enterprises and 
personnel. Traditional IT’s information 

architecture will be gradually replaced by "cloud", 
reduce the cost of construction site’s information 
system development and operation, the greatest 
degree to reduce costs, improve operational 
efficiency.

Platform not only provides construction site
operations and services, governance and 
important decisions, based on empirical facts and 

Fig. 3. Framework of Smart construction site cloud platform

data, avoiding the impact of personal subjective 
will, and a variety of interest, but also can be 
constituted. Construction site operation will 
achieve visible and controllable, intelligent, 
predictable and quantifiable assessment and 
continuous improvement. Big data can be 
reorganized to productive resources, optimize 
business models, greater benefits [9].
Construction site issue, not only need to consider 
the location, population distribution, 
consumption, accumulation, transportation and 
structures and other factors, but also need take 
into account the current status of various property 
data adequately in big data mining for spatial 
data and attribute data, reasonable management 
can be adapted to different construction site
layouts.



173

According to the center's cases analysis, using 
smart construction site overall preliminary 
assessment results are as follows:

Related items Benefits

Design alteration Reduce 40%

Schedule at completion Reduce7%

Cost estimation Reduce12%

Level of security Increase40%

Supervision units Increase30%

Construction units 

management
Reduce27%

Quality control level Reduce20%

Facilities cost Reduce17%

VI. CONCLUDING REMARK

Smart construction site is based on the 
construction site, Wireless Sensor Network and 
cloud computing to establish the fusion of the 
real world and digital world, in order to realize 
the perception of people and objects, control and 
intelligent service. Smart construction site is 
complicated system engineering, according to its 
own characteristics, need step-by-step 
implementation [10]. Realization of the smart 
construction site need to build better information 
infrastructure and technical support, including 
intelligence site operation to ensure all kinds of 
intelligence construction site’s applications can 
be used well. Smart construction site’s big data 
problem is not only the next generation frontier 
science, but also the driving force for promoting 
the development of smart construction site, it will 
bring new opportunities and challenges, which 
need to be targeted to speed up the technical 
innovation and the key research concerning big 
data research, to promote and accelerate the 
development of the service industry, to show
more intelligent application services to the 
public.

Looking to the future, through technologies 
such as Wireless Sensor Network, cloud 

computing, big data, and which are expected to 
reduce and even eliminate the construction’s
original administrative barriers, realize
comprehensive data acquisition and integration,
provide administrative supervision services for 
the government, information services for 
enterprises in one platform, thus further improve
smart construction site’s management and 
integrated service level.
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