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 This study describes the development of a location-based preventive information application 

supported by augmented reality and artificial intelligence. It can be very difficult to stay updated 

about the safety measures implemented for the settlement in our region while carrying out daily 

tasks. With this application created in this context, while obtaining preliminary information about 

our location, it will be incredibly simple for us to obtain information such as the level of measures 

taken for the location, the last inspection control dates of the existing equipment in the location, 

earthquake safety, etc. The application produced by combining augmented reality, artificial 

intelligence, and cloud computing technologies delivers data to us for this purpose. Individuals 

will be aware of the location as a result of the offered information, allowing them to act more 

safely. As a result, the developed application made it possible to reach all the data about the places 

in the applied locations and successful findings were obtained. 
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1. INTRODUCTION  
 

nformation regarding the location-based systems of the 

buildings in our residential area is becoming increasingly 

significant. Technology allowed us to extend our experiences 

beyond time and location with the development of 

smartphones into our lives. People have access to relevant, 

context-sensitive, and personalized information about their 

specific location and what they are doing wherever they are, 

and they can request information about services in the regions 

they are approaching [1]. Today, it appears conceivable to 

obtain and assess this information by fusing modern 

technologies like artificial intelligence (AI), edge computing, 

cloud computing, and augmented reality. Augmented Reality 

(AR) is a technology based on combining artificial images 

with real images in real time to give us more information 

about the real environment around us [2]. AI can be used to 

personalize offerings to improve learning [3]. Therefore, by 

developing a collaborative hybrid building architecture, it will 

be possible to have information and even a risk assessment of 

a building that we have not entered yet, along with our current 

location information, in real time. 

 

Ivan Sutherland and his colleagues created a mechanically 

tracked 3D see-through head-worn display in 1968 [4]. 

Loomis and his colleagues from the University of California, 

Santa Barbara, developed a GPS-based outdoor system in 

1993 that provided visually impaired people with navigational 

help using spatial audio overlays [5]. Julie Martin created the 

first augmented reality theater play in 1994, which included 

virtual objects on the physical stage and acrobats dancing 

within [6]. 

 
Fig. 1 Reality-Virtuality Continuum [7] 

 

Milgram et al. explain the relationship between virtual and 

real environments in Figure 1 [7]. There, an integration of 

physical and digital environments could be noticed.  

Mobile Augmented Reality creates more and more material 

with geographic information without actual limitations, 

offering a sensitive environment in a virtual world which 

satisfies the requirements. [8]. Many industries, such as 

library administration, can benefit from mobile augmented 

reality applications. [9]. The field of cultural heritage has seen 

numerous adaptations of it [10]. 

 

Data from multiple sources is gathered and sanitized to 

ensure homogeneity in machine learning. The model is 

developed using the best machine learning algorithm. The 

results provide insight, and the data is visualized. Sequence 

the steps of Artificial Intelligence (AI): reasoning (deductive, 

inductive, abductive, common sense, monotonic, non-
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monotonic), semantic context (data quality, findability, 

productivity, insight, better customer experience), knowledge 

mapping, language, perception, narrow AI, general AI, strong 

AI. Some applications of artificial intelligence include virtual 

personal assistants, climate, finance, agriculture, education, 

logistics and transportation, business, and health [11]. 

 

Edge computing is a new paradigm that is expected to have 

the same impact as cloud computing. The term "edge" refers 

to resources and equipment positioned between data sources 

and cloud data centers, particularly near terminal devices. 

Applications are supplied as a service through the Internet in 

cloud computing [12]. 

 

The development of sensor-based systems is gaining 

attraction. Furthermore, a wide range of technologies based on 

these methodologies can be employed in conjunction with 

wireless networks, image-based techniques, activity 

detection, accelerometers, and gyroscopes. Education in a 

virtual world can provide a safe atmosphere for skill 

development without endangering anyone's safety [13]. 

 

Preventive information by GEMET is defined as “data 

communicated or received concerning the recommended 

means of averting risk of an accident, disaster or other 

undesirable and avoidable incident” [14].  

 

Big data, which is anticipated to be needed, needs analysis 

and forecasting. In order to assist precise location and well-

informed decision-making for structures placed in 

settlements, this study will give visualization of multi-source 

static and dynamic data based on AI and AR technology. In 

order to demonstrate the viability of applying preventive 

information, a prototype of software supported by augmented 

reality and artificial intelligence has been created. Two case 

studies were conducted to validate the implementation. 

Chapter 2 presents related works in the literature. Chapter 3 

includes the methodology of the study. In Chapter 4, the 

results of the application are discussed. The study continues 

with the results and future studies. 

 

2. RELATED WORKS 
 
The literature's relevant studies are presented in this 

section. 

Augmented reality technology is used in the construction 

of a mobile environmental monitoring system to promote 

more efficient monitoring and management techniques [15]. 

A data-gathering application for geoscientists driven by 

mobile augmented reality was created by Gazcon et al. as a 

supplement to their fieldwork without the use of the Internet 

[16]. 

A hybrid application powered by augmented reality and 

artificial intelligence was created by Sabeti et al. to ensure the 

safety of workers in highway areas [17]. 

El Ammari and Hammad (2019) implied a data gathering 

and data entry facilitation system based on mixed reality and 

building information modeling to address the difficulties of 

interactive collaboration. Real-time sharing with the remote 

office and remote visual collaboration of field employees were 

given by capturing location-based building element data [18]. 

Using virtual reality (VR) technology, Lee et al. (2019) 

developed a data structure for risk management with historical 

building information modeling. They demonstrated that risk 

management information obtained through VR applications is 

faster and more trustworthy than information obtained 

through paper-based applications [19]. 

Ajslev& Nimb (2022) focused on identifying research 

trends, topics, and current research status in virtual design and 

construction for occupational health and safety purposes and, 

against this background, identifying gaps in research and 

practice. The results of this review indicate that there are 

important themes that need to be addressed for both 

researchers, industrial organizations and trade unions [13]. 

Indoor positioning systems and technologies evaluated 

and described in details for indoor navigation system. 

Developed system not needed to use map and data presented 

in the screen with the help of AR [20]. 

In a digital image, it is possible to determine the 

architecture with the help of mathematical equations and 

display new icons on it [21]. 

Building information modeling (BIM), a widely 

acknowledged method of boosting digitization, is a digital 

representation of a building's structural and functional 

characteristics that is used in planning, designing, 

constructing, and managing a building's lifecycle. Platforms 

for BIM and AR can be rated based on their fundamental 

capabilities [22].  

In occupational safety and health training, augmented 

reality is a technology that is also applied, and the results are 

excellent for learning [23]. 

 

3. METHODOLOGY 
 
This research focuses on the implementation of a 

preventive information system that makes use of location-

based, artificial intelligence, and augmented reality 

technologies. The data in this case can be split into two 

groups: manually and automatically created data. In order to 

manually define the entry of the location's data into the 

database by the system user, then can define the image 

processing techniques and the transfer of the recorded data in 

the public information system as autonomous. 

 

  
Fig 2 Layers of application 

 

Figure 2 illustrates the application's layers. The increased 

requirement layer is the top layer of the system, which was 

designed as three layers. The program created for the layer of 

augmented reality communicates the data it gathers from a 

smartphone's GPS and camera. The data layer is the following 

layer. Information is accessed in the data layer via cloud 

computing technology. Data can be stored on dedicated 

servers and in local government databases. The third layer is 
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the artificial intelligence layer. In this layer, available data is 

processed using artificial intelligence algorithms. The 

developed cloud database's data layer can be mapped to four 

different sorts of functional components that are suggested for 

use in the Unity engine: (1) Components for the dynamic 

generation of 3D models from geometric, attribute, and 

coordinate location data; (2) Components for monitoring and 

inspection for mapping sensor and damage data; (3) 

Components for O&M support with verification information 

linked to due care data; and (4) Components for field record. 

 

4.  RESULTS & DISCUSSION 
 
Accurate and directional information is crucial in today's 

environment. This study provides further knowledge and 

recommendations, such as the validity and reliability of this 

information, in addition to providing information about the 

structure experienced in practice.  

 

The main objective here is to process data based on 

location information and generate actual outcomes through 

visualization.  
TABLE I 

 DECISION PROCESSES 

 
Building Safety 

Precautions 
Advice Result 

Location Local Personal   

A 4 4 Secure Secure 

B 3 2 Attention Attention 
 

The two chosen sites' decision-making procedures are 

displayed in Table 1 as case studies. Here, local and individual 

assessments of building security measures are made. Artificial 

intelligence helps and offers advice by creating the right 

culture with this data. The sample location image of the 

android-based application developed for Location-Based 

Artificial Intelligence and Augmented Reality-Assisted 

Preventive Information Application (PIA AR) is shown in 

Figure 3. 

 
Fig 3 PIA AR Case A 

Information on the distance to the location, the elevator, 

the fire escape, the building's ability to withstand an 

earthquake, and the year of construction are all provided here. 

Data from the local government database and user data are 

visualized using artificial intelligence techniques to provide 

elevator information. The same manner of visualizing is used 

to convey information about earthquake protection and 

whether a fire escape is there. Using artificial intelligence, it 

provides feedback on the next scene on the screen and 

recommends whether the area will be secure. 

 

 
Fig 4 PIA AR Case B 

 

Figure 4 displays a screenshot screen image from the PIA 

AR application at a different settlement position. Your 

distance to the settlement, as well as the fire escape, 

earthquake reliability, and building year information, are all 

visualized here. The elevator in the prior scenario is 

unavailable because it is not located in the building. 

Comparing the two cases, that is feasible to conclude that 

the application will be successful in conveying preventive 

information and that the guidance provided before entering the 

settlement area will be a lifesaver in the event of potential 

disasters. 

 

5. CONCLUSIONS 
 

This study demonstrates a location-based, artificial 

intelligence, and augmented reality-based preventive 

information system application. The application has a 

structure of three layers. Cloud computing technologies are 

used to transport data between layers. Today, visualizing will 

give us the confidence to convey reliable information about 

the place where we will spend our time, whether it is where 

we live or where we will visit. Instantaneous location-based 

data transmission will also enable us to take precautions 

before dangerous disasters.  

 

The study's findings revealed that the program 

successfully conveyed the data to us by visualizing it, and that 

the artificial intelligence-based warning system was 

operational. The application could be enhanced in the future 

by include further features, as well as a voice warning system. 
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