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Abstract—AR is a virtual reality world that mixes the 
virtual world and the real world. Various kinds of research are 
currently being conducted by applying AR in many fields. 
Design in the current construction industry is complex. 
Depending on the nature of the facility-based progress, it is in 
the limelight as a field with high utilization of grafting with AR. 
Therefore, we introduce the methods and problems used in the 
inspection method for the maintenance of the bridge 
construction industry, which is a kind of construction industry. 

I. INTRODUCTION  

In the past, we would go up high with blueprints and 
check bridges for cracks, scaling, and leaks. As technology 
advances, traditional inspection methods have also. 
Advanced technology allows inspection methods to be 
performed using devices such as tablets. However, there are 
still difficulties in performing the inspection, such as the fact 
that risks can be solved, the technician must write directly on 
the drawing, and the past damage history is recognized. In 
order to improve these problems, it is necessary to solve the 
disadvantages by checking the past structure information 
with data stored in a digital device instead of directly writing 
the damage history on the drawing by the technician and 
enabling automatic transmission to the DB. This paper 
examines the cases of applying AR(augmented reality) to 
civil engineering projects as a way to improve these 
problems, identifies the advantages and disadvantages of 
those cases, and proposes AR software using an augmented 
reality mechanism suitable for Korea's situation. 

This paper mentions as follows. Chapter 2 refers to 
related studies. Chapter 3 refers to research related to AR-
based measurement methods. Chapter 4 mentions application 
examples. Chapter 5 refers to conclusions and future research. 

II. RELATED WORKS 

 
Fig 1. Existing Inspection Method (inspection through 

a tablet) 

Fig 1 is an inspection method using an existing tablet. 
The picture on the left shows the technician directly writing 
on the tablet after inspecting it with the naked eye, and the 
picture on the right shows the technician recognizing the QR 
code through the tablet and proceeding with the inspection. 
In the existing bridge facility inspection method, the worker 

directly carried the blueprint and went up to a high place to 
inspect the bridge facility. As technology has developed, it 
has become easier and more accurate to inspect through a 
tablet instead of a blueprint, but only the parts that can be 
checked with the naked eye can be inspected, the technician 
must write directly on the drawing, and the past damage 
history can be checked. There are problems such as difficulty 
in doing (past damage history can be checked. However, the 
technician must find the drawing and history item and click).  

2.1 Geumdang Bridge AR Technology Application 
Case on Yeoju Test Road 

We can see a case of bridge inspection through AR at 
Geumdang Bridge on the test road in Yeoju. 

Fig 2. Cracks, Leaks, and Corrosion Detection using 
AR Technology 

Fig 2 is an application case inspected using AR glass on 
the Geumdang Bridge on the Yeoju test road. In this case, 
cracks, leaks, and corrosion are detected through the AR 
glass. 

 

 



2.2 Seohae Bridge AR Technology Application Case 

We can see a case of bridge inspection through AR at 
Seohae Bridge in Yeongdo-gu, Busan. 

 

Fig 3. Cracks, Leaks, and Corrosion Detection using 
AR Technology 

Fig 3 is an application case inspected using AR glasses on 
Seohae Bridge, similar to Geumdang Bridge in Yeoju. In this 
case, as shown in Figure 3, cracks, leaks, and corrosion are 
detected through the AR glass. 

III. AR-BASED BRIDGE INSPECTION METHOD 

AR-based inspection technology is being developed to 
supplement the problems of existing methods. It can 
supplement problems in the existing bridge facility 
inspection method and perform bridge facility inspection 
more simply and accurately. 
 
Table 1. Characteristics of Existing Inspection Methods 
and Inspection Methods Adopting AR Technology and 
Types of Industries 

 

Table 1 shows the characteristics and types of industries of 
the existing inspection method using a tablet (before) and 
the inspection method using AR technology (after). 

The final goal of the AR bridge is to support condition 
assessment through an AR interface and PWA (Progressive 
Web App) to reduce time and cost, process facility 
maintenance more efficiently, and manage maintenance on a 
digital basis. 

 
3.1 AR Facility Interface Development  
 

 
Fig 4. AR Facility Interface Development Stage 

 
Fig 4 shows the interface development stages of AR 

facilities. This is the development stage conducted by Daum 
Technology Group, LSMK, and Hongik University. 

 
3.1.1 PWA Technology for Damage History and 

Automatic Condition Assessment 
Daum Technology Group is designing and developing in 

this order to establish Progressive Web App (PWA) 
technology for damage history and automatic status 
evaluation. 

1. State Evaluation Algorithm 
2. PWA (Progressive Web App) system  
3. AR interface module 
 
3.1.2 AR-Based System through Smartphone and AR 
Glasses 
 
LSMK Co., Ltd. is designing and developing an AR-based 

system in the following order to prototype interface 
definition functions between related equipment. 

 
1. Theoretical design of the system to be implemented 

and collection of user requirements 
2. Define the detailed design and interface of the 

system to be implemented 
2.1.  Detailed design attempts, semi-code 

implementation, and library implementation for 
each required function 

2.2.  Interface sphere defined between smartphone, 
tablet, server, and AR glasses, mapping processing 
using this 

3. Write a function design of the AR-based system to 
be developed and prototype core functions 

 
3.1.3 Our Overlay Mapping Methodology 
 
Hongik University is conducting and developing the 

following research for software conceptual design-related 
scenario creation and related research. 

 
1. Define the program to be implemented through 

overall conceptual design. 



2. Identify facility data format and file format to be 
processed and used, and analyze congestion. 

3. Rewrite the 2nd scenario and attempt a detailed 
design to utilize facility data 

 
 
3.2 Relationship with AR HoloLens, Tablet, Server 

 

 
Fig 5. Relationships among HoloLens, Tablet, and 
Server 
Fig 5 shows the relationship between HoloLens, tablet, and 

server. The HoloLens has a Windows server, and 
programming can be developed through C#. Through this, 
the QR code can be converted into a bridge facility 
classification code. It is a format in which information 
converted into a facility classification code is sent to the 
server, and actual drawing information and drawing details 
are received. It shows the details on the HoloLens (or tablet). 

IV. CONCLUSION. 

Bridge facility research has disadvantages in that it solves 
only the visible risks, engineers must directly write on the 
drawings, and it is difficult to recognize past damage history. 
We mention best practices for applying augmented reality 

mechanisms for inspecting large-scale bridge facilities. If 
this method is applied, it is possible to check the information 
of the past structure more easily with AR, write the damage 
history on a digital device, and automatically transmit it to 
the DB, making it possible to inspect bridge facilities 
conveniently and accurately. Future research is intended to 
supplement the shortcomings that may appear in the practical 
application of application cases.  
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