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Application of Automatic Data Collection Technology in Construc-
tion Site Management

Abstract: Data automatic ac-
quisition technology is a new 
information technology in con-
struction management. The use 
of this technology is to track 
and locate the project object, 
real-time transmission of data 
information, and through com-
puter processing and analysis 
of data information, and then to 
the site monitoring personnel 
to transfer the specific situation 
of the construction site, so the 
construction site for effective 
monitoring and management. 
Based on the goal of strength-
ening the construction site 
management of the building, 
this paper classifies the data 
automatic acquisition technolo-
gy from the functional use, and 
then studies the application of 
the data acquisition technology 
in the construction site manage-
ment, hoping to improve the 
construction site management 
level reference function.
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0 Introduction

    In general, real-time effective 
construction site data collec-
tion has an important impact 
on building management. Tradi-
tional data collection technolo-
gy requires a lot of manpower, 
financial resources, time, etc., 
site monitoring staff often need 
to spend nearly half of the time 
to collect and process data in-
formation, and manual data col-
lection of staff have some expe-
rience requirements. However, 
complex and cumbersome man-
ual data collection often lead to 
incomplete information or data 
errors, resulting in decision-mak-
ing mistakes, inefficient and oth-
er issues. Advanced automation 
technology and information 
technology to promote the con-
struction site to achieve efficient 
management. With the help of 
data automatic acquisition tech-
nology to track and locate the 
project object, and timely trans-
mission and processing of data 
information, and then to the site 
monitoring personnel to transfer 
the specific situation of the con-
struction site, so the construc-
tion site for effective monitoring 
and management.

1. Automatic data acquisition
technology for construction 
site

Construction site information 
collection real-time, objectivity, 
comprehensiveness of the con-
struction of the monitoring and 
management has an important 
role (see Figure 1). In addition, 
the collection of building con-
struction information for the 
construction of monitoring and 
maintenance to create a system 

of information platform.1.1 Au-
tomatic identification technolo-
gy

(1) Bar code technology

 Barcode is a lot of spaced verti-
cal bars, empty and correspond-
ing characters that contain labels 
that contain some specific infor-
mation. The technology was pro-
duced in the late 1940s, has now 
been widely used, such as large 
shopping centers, convenience 
stores and so on with its product 
management, which is a more 
applicable, economical automat-
ic identification technology. At 
the same time with the mobile 
phone, handheld computers and 
other mobile devices and the 
emergence of the development 
of bar code technology more 
and more widely.

 (2) RFID technology

RFID technology, that is, radio 
frequency identification tech-
nology, with radio frequency 
scanning to identify object ob-
jects and related information, 
completely change the manual 
mode of operation, suitable for 
some harsh construction site. 
The technical advantages of per-
formance: remote scanning data 
information; storage capacity; 
information automatically up-
dated; strong adaptability of the 
environment, and so on. Howev-
er, the technology is still in the 
early stages of development, 
poor compatibility, high cost, 
but in its future development 
process, such problems will be 
solved.

(3) Other technology

In addition to the above two 
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technologies, we usually come 
into contact with the automatic 
identification technology, includ-
ing biometric technology, speech 
recognition technology, becau-
seof its use in the construction 
project and the use of a small 
range, here is not described in 
detail.
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1.2 Tracking and positioning tech-
nology

(1) GPS-outdoor tracking and posi-
tioning technology

The so-called GPS, the global posi-
tioning navigation system, can be lo-
cated at any time, accurately locate 
the location. The system consists 
of ground control, space and user 
three parts, without the need for 
any sensor, through the satellite to 
receive or send signals to obtain the 
target location of the multi-dimen-
sional positioning data. In addition, 
it is not affected by the environment 
and can work all day.

(2) Indoor tracking and positioning 
technology

The GPS technology for the line of 
sight outside the target position-
ing accuracy is low, and the loss of 
indoor satellite consumption. For 
example, for tunnel construction, 
GPS is difficult to ensure the accu-
racy of positioning. The emergence 
of short-range wireless communica-
tion technology, an effective solu-
tion to the problem of complex GPS 
applications for the construction 

site management to provide techni-
cal support.

1.3 Image acquisition technology

(1) Video technology

The so-called video surveillance that 
is, video surveillance, with the cam-
era to record the scene, and then 
sent to the remote transmission 
system through the transmission 
medium, and install the lens rota-
tion auxiliary equipment, all-round 
record of the scene. The technology 
to achieve the image and sound syn-
chronization, real-time record con-
struction site situation, reduce staff 
management pressure, improve the 
level of on-site management.

(2) Laser scanning technology

Laser scanning technology is one of 
the non-contact monitoring meth-
ods. The information acquired by 
laser scanning is objective and ac-
curate, and it shows the character-
istics and changes of the object ob-
jectively. Therefore, laser scanning 
technology is an important way to 
monitor spatial data.

1.4 Induction monitoring technolo-

gy

Sensing device is the equipment that 
can sense the simultaneous conver-
sion of the measurement object into 
an output signal. In the context of 
the rapid development of informa-
tion technology, wireless monitor-
ing needs to promote the induction 
monitoring technology. It is used to 
sense the monitoring information 
of each node of the sensing device. 
Each node generally includes small 
CPU, power supply, interface and 
other components, which can mon-
itor the environmental information 
such as output temperature and air 
humidity.

2. Application of Automatic Data
Acquisition Technology in Construc-
tion Site Management

So far, the domestic construction 
management is still taking artificial 
data acquisition technology, and 
the technical information collection 
error, time-consuming, high cost, 
and data information is not timely 
increase the difficulty of monitor-
ing the project management staff. 
Although the current automated 
data acquisition technology is still 

Figure 1 Construction process flow chart
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in the early stages of development, 
but its specific scope of use is also 
gradually expanded, mainly for the 
following: resource allocation, pro-
ductivity analysis, quality manage-
ment, schedule control and safety 
monitoring.

2.1 Resource allocation

 For the construction of construction 
links, the human, building materials, 
equipment and facilities such as the 
optimal allocation of resources is to 
reduce costs, safety monitoring of 
the most important. The application 
of automated data acquisition tech-
nology to the construction site re-
source allocation is as follows:

 (1) Building materials planning, 
procurement, storage, use (see Fig-
ure 2). At present, the construction 
site management materials on the 
construction of the main statistical 
classification of materials is chaot-
ic; procurement plan is not perfect; 
material storage is not standardized; 
material recycling does not meet the 
requirements. The effectiveness of 
building materials management di-
rectly affect the efficiency of work, 
construction costs, so attention to 
the construction of materials man-
agement on the construction site 
monitoring has an important role.

 (2) Staff, building materials, equip-
ment, tracking and positioning. The 
realism of information gathering in 

construction site is directly related 
to the effectiveness of management 
decision. For the construction site of 
the above resources, can automat-
ically identify the object and store 
the relevant information, while en-
suring the location of the object and 
the information on the visualization, 
help managers quickly find the re-
quired information. The tracking of 
the above resources to some extent 
reduce the cost of manpower, im-
prove the management level.

2.2 Productivity analysis

 Generally speaking, the impact of the 
construction site on the productivity 
factors, including the surrounding 
environment, personnel professional 
level, material management, equip-
ment, excellent degree. According to 
the data show that only about 20% 
of the information from the manage-
ment to the grassroots construction 
personnel, so lack of communication 
is an important reason for low pro-
ductivity. In this regard, automated 
data acquisition technology to im-
prove this situation has an important 
role. Compared with the traditional 
manual acquisition, the technology 
improves the speed of equipment 
search; reduces the dependence on 
the staff; to strengthen the level of 
material management; based on in-
telligent algorithms can quickly find 
the reasons leading to reduced pro-
ductivity.

2.3 Quality management

According to the data analysis, found 
that the main reason for the impact 
of building quality is human factors, 
such as the professional level of staff 
and management level, but also may 
be affected by building materials and 
systems. Automated data acquisi-
tion technology in the application 
of quality management are: piling 
in the bottom of the installation of 
RFID tags, thus determine the piling 
depth; for all types of building mate-
rials, size, specifications, categories, 
etc. stored in the system database 
to ensure the rational use of mate-
rials ; Build a completed 3D model, 
the detection of building errors and 
deficiencies. In addition, the auto-
matic detection system composed 
of the sensing equipment cannot be 
neglected for the construction qual-
ity management, and the output 
information of the sensor nodes is 
switched at the same time through 
the sensor nodes.

2.4 Progress control

Progress control is one of the main 
elements of the successful comple-
tion of construction. When the con-
struction schedule deviates from the 
original plan, through the effective 
progress control, take the relevant 
adjustment means to keep up with 
the original construction plan. At 
present, the biggest application of 

Function Barcode Technology RFID Technology

Read the number once One Can be multiple
Read speed To position the read position, it 

cannot be moved to read slowly
Moveable, fast

Read distance About 50 centimeters 1-100m (depending on frequen-
cy)

Table 1 Bar code technology and RFID technology comparison
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automatic data acquisition technolo-
gy in the progress control is the visu-
al inspection system, that is, the time 
of detection object to understand 
the progress of construction proj-
ects. For the system, the user can log 
directly query, site supervisors can 
view the impact of site construction, 
and through the network to commu-
nicate and control the progress of 
the construction site.

2.5 Security monitoring

In fact, due to the low level of profes-
sional staff, lack of communication, 
construction is not standardized, se-
curity monitoring system is not per-
fect, easily lead to construction site 
safety incidents. At present, there 
are two main ways to strengthen 
the safety monitoring of the con-
struction site: first, to strengthen the 
safety concept of the construction 

personnel through training and en-
couragement; and second, to con-
struct temporary protection facilities 
or supervise the construction per-
sonnel with single protective equip-
ment. However, the above two ways 
is difficult to dynamically monitor the 
construction site safety. Therefore, 
the use of tracking and positioning 
technology can keep abreast of the 
staff with or without non-standard 
operation, and issue a warning re-
minder; automatic identification and 
positioning technology can be used 
to locate the location of workers in 
close to dangerous areas, timely 
warning to prevent further closer; 
But also with the help of high-pre-
cision sensing equipment to detect 
lifts and other operating conditions, 
according to the information collect-
ed by the alarm prompts, automatic 
control of some dangerous opera-
tion of the construction equipment, 

so as to effectively strengthen the 
construction site safety monitoring.

3 Conclusion

In general, advanced automation 
technology and information tech-
nology integration to replace the 
traditional artificial technology, to 
promote the construction site effi-
cient management objectives. Data 
automation acquisition technology 
in the construction site manage-
ment application, in line with the 
new era of sustainable development 
concept, to enhance the utilization 
of construction companies; reduce 
construction costs; to strengthen 
the construction site management 
standards; to avoid the occurrence 
of security incidents. Thus, data au-
tomatic acquisition technology with 
automatic identification, positioning 
tracking, real-time transmission and 

Figure 2 Schematic diagram of material management based on RFID technology
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other functions, in the construction 
site management in the use of a 
broad development prospects.
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