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ABSTRACT
Owing to the advent of modern functionalities, mobile devices have become more common
and useful in existence today. In addition to the simple current features, mobile apps have
been used in different ways to help the consumer locate positions throughout their everyday
life activities among others. Through greater development of smart phone and cellular
technology, location-based applications and augmented reality based applications play a
significant role in everyday life. Augmented reality is a technology that combines a smart
phone’s virtual environment with the real world of nearby locations as seen by the user. AR
overlaps the physical world with computer-generated augmented reality graphics. Geobased Augmented Reality is a combination of position-based technology and GPS used to
map a device's positioning and to overlay the screen details regarding the point of interest. AR
can also be combined with geospatial data technologies, along with positioning sensors such
as optical compasses, gyroscopes, and accelerometers, to get a fully interactive and thrilling
experience. Due to these features, AR and Position Dependent Service have become more
common nowadays and are being built in various solutions in mobile devices. Geo-based AR
mobile app is a good companion for looking for a particular spot. The application may
view details on nearby landmarks along with directions to that location using the
combination of AR and location-based systems and include appropriate position details.
This paper aims to explain the android-based functionality of the Augmented Reality and
Location-Based System, which is deployed to provide the smart phone phone customer with
the opportunity to scan for tourist destinations, interactive advertisements, easy location,
map views and routes of these places.
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INTRODUCTION
Technological advances and man's growing dependence on mobile phone technology have
turned out to be a push factor in the use of Augmented and Virtual Reality applications in
almost all domains. While Augmented Reality (AR) has long existed as a tool and has also
been used in many industries, its full potential in the travel industry remains to be fully
determined.

AR can augment or virtualize one’s view of the surroundings using AR supported digital
devices such as a laptop, computer or a hand-held cell phone. To be simplified, AR is a
virtualization technique that superimposes computer-generated data, suchastext, video,
graphics, GPS data, and other multimedia formats, on top of the real‐world view, as
captured from the camera of a computer, a mobile phone or other devices. [26]. Increased
computer-generated real-world view data is mainly intended to improve the individual or
domain's perception of the subject matter in the physical setting. Augmented reality,
which comes under the umbrella of mixed reality, implicitly provides a complex and
immersive distribution of knowledge through the co-existence of a physical and simulated
world inside a piece of digital content. [4].
Adding layers of location-based information that take the domain's real physical
environment as its background, instead of replacing it with a virtual artificial environment,
has made mobile AR more interactive compared to other location-based services (LBS).
At places powered by AR-based applications, stories and exhibits help tourists explore
independently thus lowering the dependence on the human tour guide. Augmented
experiences extended to travellers with innovative mobile apps, facilitate their travel quest
and building trust. Seeing that AR's popularity is expected to rise exponentially due to
technological advances and studies into usability, adoption, and usefulness, it is important to
identify what are the basic requirements for users to embrace AR.

Geo-location based AR, also called as marker-less AR, refers to elements of augmented reality
that are grounded at a real-time location. Digital data is virtually preserved in the actual
physical environment, allowing users to access it using AR-compatible devices such as smart
phones. Well known example of location-based AR is Pokémon Go. Similarly, a locationbased application also allows the user to navigate to desired destinations with the help of
directions displayed on the top of the physical roads visible on the hand-held mobile device.
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Although GPS can perform similar functionality, it canno t provide an interactive
experience to the user like providing information about the monuments and places of
interest nearby while guiding the route to a particular location. That provides the
traveller with a good experience. Facing landmarks or monuments, these interactive AR
guides can help navigate a dynamic intersection easily on the hand-held device like the smart
phone.
These have become a means of attraction for modern tourists and a way of maintaining the
rivalry of business workers. These applications can help businesses provide interactive
advertisements and help woo their customers by providing better user experience and
improving their sales and thereby earnings.

LITERATURE SURVEY
The results of the study of current works of literature indicate that the advancement of
mobile technology has made a considerable difference to the tourism industry, especially
in four sectors-transport, lodging, catering and tourist attractions. In several cases, the
growing reliance of citizens on cell phones and the difficulty of the production of tourism
experience have generated a need for a more immersive encounter with tourist destinations
through the usage with technical applications. [35].

Visitors are individuals who typically have "no to no environmental knowledge,"
according to McKercher and du Cros. [31]. Throughout this case, the AR technology will
tie together the quickly changing modern world by leveraging interactivity, flexibility and
sensitivity to put together the IT industry and the tourism field. Leue [28] identified that four
potential external variables influence AR user acceptance including enjoyment, personal
innovativeness, perceived benefits, costs,

and information quality. Information is

provided through the use of different interactive technologies within an AR framework.
Such formats range from sound and image to video clips, 3D models and hyperlinks that
may lead the user outside of the application. [26]. Past will be replicated and
maintained for many years by way of Image Processing techniques such as Augmented
Reality and nowadays of mixed reality integrated with the different handheld devices[33].
According to Dai-In Hana [15], AR has been tried in various ways for tourism purposes, but
a clear application template has not been provided. Besides, the end-user point of view
has been largely neglected in the development process of AR in tourism. Kounavis [26]
suggests that the absence of interoperability of AR systems across mobile platforms often
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accounts for the lower demand and use of these technologies. Therefore, to clarify,
smartphones with camera apps, high-performance CPUs, large-capacity storage and
wireless network connectivity must be the mobile phone that is extremely appropriate for
use as a portable AR handheld device to ensure compatibility and adequately capable of
maximizing AR features [26]. Amirian et al. (2016) [13] developed a landmark-based
pedestrian navigation system using machine learning in addition to AR. Zhou et al.
(2016) [47] developed a recommendation system for sightseeing spots, and Rehman et al.
(2017) [38] proposed an indoor navigation system.
Augmented Reality has the potential to merge visual media and information and to
improve the actual environment. This ability to combine interactive media around the real
environment gives way to AR learning opportunities that provide optimal conditions for
immediate, contextual and situation-based learning scenarios. Prior work has suggested that
the integration of different sensors offers new ways to communicate with the environment
around us. [34]. Location-Based Service (LBS) is an information service that accessible with
mobile devices through the mobile network and using the ability to make utilization of the
location of the mobile device [44]. On the other side, new monitoring technologies provide
several ways to classify artifacts in the physical world. They vary from the well-known
Global Positioning System (GPS) to the GSM, GPRS and UMTS systems, which allow the
identification and location of cell phones within the sphere of influence. [25]
The majority of previous work on the application of AR to tourism has shown that AR's
intuitive interaction has significantly improved user interactivity, marketing, and overall
experience.

METHODOLOGY
The analysis conducted in this paper was based on the study and review of the current
literature relevant to this research area. The data was gathered from article newspapers,
articles, books, sessions, conferences, and events. Mobile technology, mobile augmented
reality, tourism technology, geographic information system, indoor maps are the main
areas that have been studied and reviewed. Even researched were the latest technologies
utilizing augmented realities. The conclusions drawn from the existing literature have been
contrasted with the present software research.

Volume XII, Issue IV, 2020

Page No: 976

Journal of Xi'an University of Architecture & Technology

ISSN No : 1006-7930

Location-based service
Location-Based System (LBS) can be defined as an application or program based on a
particular location. To be elaborated, LBS is an intelligence service that is available through
the mobile network for mobile devices and that allows the use of the cell device place [44].
LBS consists of two categories, which are triggered and user-requested [10]. In a userrequested scenario, the user is getting the position once and utilizes it on subsequent requests
for information that depends on a specific location. This kind of service generally involves
both individual location (finding where you are) and service location (where is the nearest).
For example, the kind of service of LBS is navigation (map) and direction (routing
information). On the contrary, triggered LBS depends on the prearranged condition, when
accomplished it will get the specific position of a device. An example is when the user passes
the limit of a mobile network. One more example is in emergency services, it will activate a
call to the emergency center and request location automatically from the mobile network. [41]

Existing AR applications and Software Development Kits
Wikitude was released on Android in 2008, later on, iPhone and Symbian platforms. It has
been voted best AR browser of 2010 by readers of Augmented Planet. This extracts details
from Wikipedia and Qype and overlays the geo-located data onto the screen. It comes with
a lot of worlds that can be overlayed onto the real world which can be seen through the
mobile device’s camera. POIs can be created by the users themselves and location-based
digital content that can be accessed through the Wikitude software framework. [21]
ARKit is Apple’s augmented reality development platform for iOS mobile devices.
ARKit helps developers to build high-definition iPad and iPhone AR experiences. Device
captured environments can be supplied with virtual 3D text, objects, and characters. AR
scenes created by a single user are permanent and can later be used by people visiting the
website. Motion coprocessors like the iPhone 7 Plus M10 can effectively track data from the
gyroscope, accelerometer, and magnetometer. For having a better experience, Pokémon Go
uses ARKit. [18]
ARCore was initially released in 2018 and is a Google-designed software development kit
for the development of Augmented Reality applications. ARCore uses three main
technologies that allow the phone to understand its place in the world and detect the size and
location of any type of surfaces, including the integration of virtual content with the
true environment, motion detection, environmental awareness, and light estimates. ARCore
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SDK is available for Android, Unity for Android, Unity for iOS, Android NDK, iOS and
Unreal.
The Vuforia platform uses state-of-the-art, robust and powerful computerized image
recognition and provides several capabilities for the mobile device. A Vuforia SDK-based
AR-App is a camera which captures image frames and sends content to a tracker; a camerabased image converter in an OpenGL ES rendering format; a tracker that can load and trigger
several data sets simultaneously and contain real-world objects tracked and detected by
computer vision algorithms. It also offers quicker local target detection with the ability to
simultaneously track five targets. The SDK supports both native developments for iOS and
Android, while also enabling the development of AR applications in Unity that are easily
portable to both platforms. [19]

CONCLUSION AND LIMITATIONS
The advent of mobile technology in the last few decades has fundamentally changed the
way travellers connect and communicate with their world. Increasing human dependency on
mobile phones and the complexities of evolving tourism interaction has created a need
for a more engaging tourist destination experience through the use of digital apps. Mobile
Augmented Reality tech is considered capable of narrowing the distance between the need
for a deeper understanding and satisfying the tourist's ideal experiences. Integrating digital
data with the real-world environment through the mobile device app makes travellers
'contact with their interactions more direct. Enhanced reality is aimed at affirming the four
aspects of travel and tourism–transport, lodging, leisure, and tourist attraction. Therefore,
there is huge potential to use smartphone AR as a tool for successful analysis of tourism and
enhancement of tourism experience.
Despite the broad range of AR technologies in the travel industry, there are many reasons and
factors to impede the use of technology in this area. There is no interoperability of the latest
AR systems on different platforms. Though there are several frameworks for designing
AR software, the use of platform-wide applications is still not feasible. It also needs a
decent Wi-Fi or internet connection to use the device all the time. Most areas have neither full
Internet coverage nor reliable mobile roaming rates. Many of the other reasons why software
is less used in the city are the useless content and the lack of functionality of the devices.
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SCOPE AND RELEVANCE
AR as a technology has a broad range of different domains. The applications developed to
provide the user with a virtual view of the rooms, easy flight bookings and also customized
real-time information, particularly in the travel and tourism industry.

The AR platform uses immersive storytelling for museums and other such locations. AR
enables one to be taken through a guided, multi-sensory experience through past, present
and future loops of time. Not only for these sites but also an office building, schools, and
universities, various apps may be used to enhance not only the usability but also the
overall experience of the user.

REFERENCES
[1] Alappanavar, Ankeeta Bhujbal, S. D. (2013). LOCATION BASED SERVICES USING
AUGMENTED
REALITY. International Journal of Computer Engineering and Technology, 4(2), 237–
240.
[2] Amin, D., & Govilkar, S. (2015). Comparative Study of Augmented Reality Sdk’S.
International Journal on Computational Sciences & Applications (IJCSA), 5(1), 11–
26.
[3] Azuma, R. (1997). A survey of augmented reality. Presence: Teleoperators
and Virtual Environments, 6(4), 355–385.
[4] Azuma, R., Baillot, Y., Behringer, R., Feiner, S., Julier, S., & MacIntyre, B.
(2001). Recent advances in augmented reality. IEEE Computer Graphics and
Applications, 21(6), 34–47.
[5] Brata, K. C., Liang, D., & Pramono, S. H. (2015). Location-Based Augmented
Reality Information for Bus Route Planning System, 5(1), 142–149.
[6] Carmigniani J, Furht B, Anisetti M, Ceravolo P, Damiani E, Ivkovic M.
Augmented reality technologies, systems and applications. Multimedia Tools and
Applications. 2011; 51(1):341-77
[7] Chang, W. and Tan, Q. (2010) Augmented Reality System Design and
Scenario Study for Location-Based Adaptive Mobile Learning, In the proceeding
of 2010 IEEE 13th International Conference on Computational Science and
Engineering, pp: 20 – 27

Volume XII, Issue IV, 2020

Page No: 979

Journal of Xi'an University of Architecture & Technology

ISSN No : 1006-7930

[8] Chen, C.M. & Tsai, Y.N. 2010 “Interactive Location-based Game for
Supporting Effective English Learning,” International Journal of Intelligent
Information Technology Application, 2010, 3(1): 44-50
[9] Chung, J.; Pagnini, F.; Langer, E. Mindful Navigation for Pedestrians: Improving
Engagement with Augmented Reality. Technol. Soc. 2016, 45, 29–33.
[10]D’Roza, T., & Bilchev, G. (2003). An overview of location-based services.
BT Technology Journal, 21(1), 20–27.
[11]Fritz, F., Susperregui, a, & Linaza, M. (2005). Enhancing cultural tourism
experiences with augmented

reality

technologies.

The

6th

International

Symposium on Virtual Reality Archaeology and Cultural Heritage VAST, 20–
21.
[12]Gerhard Reitmayr and Dieter Schmalstieg, Collaborative Augmented Reality
for Outdoor Navigation and Information Browsing.
[13]Gerstweiler, G.; Vonach, E.; Kaufmann, H. HyMoTrack: A Mobile AR
Navigation System for Complex Indoor Environments. Sensors 2016, 16, 17
[14]H. Kim, J. Schliesser, Adaptation of Storytelling to Mobile Information
Service for a Site-Specific Cultural and Historical Tour, Information Technology
& Tourism 9 (2007) 195–210. doi:10.3727/109830507782166971.
[15]Han, D., Jung, T., and Gibson, A. (2014). Dublin AR: Implementing Augmented
Reality (AR) in Tourism, In Xiang, Z., and Tussyadiah, I. (eds), Information and
Communication Technologies in Tourism, Springer International
[16] https://communityhealthmaps.nlm.nih.gov/2014/06/30/how-accurateis-the-gps-onmy-smartphone/; How Accurate is the GPS on my Smartphone? (Part1).
[17] https://augray.com/blog/is-location-based-ar-experience-revolutionising-tourismindustry/
[18]https://developer.apple.com/documentation/arkit
[19] https://developer.vuforia.com
[20] https://www.layar.com
[21]https://www.wikitude.com
[22] I. P. Tussyadiah, F. J. Zach, The role of geo-based technology in place
experiences,

Annals

of

Tourism

Research

39

(2012)

780–800.

doi:10.1016/j.annals.2011.10.003
[23] J. Jacob, A. Coelho, Issues in the Development of Location-Based Games,
International Journal

of

Computer

Games

Technology

2011

(2011)

1–7.

doi:10.1155/2011/495437.

Volume XII, Issue IV, 2020

Page No: 980

Journal of Xi'an University of Architecture & Technology

ISSN No : 1006-7930

[24]Jonathan Rodriguez and Ching-Yu Huang, An Emerging Study in Augmented Reality
& Geographical Information System, 2017
[25]Kalkbrenner,

G.

and

Koppe,

E.

(2002)

Mobile

Management

of

Local

Infrastructure, In the proceeding of the 10th International Conference on
Software, telecommunications and computer networks, pp. 486-491
[26]Kounavis, C. D., Kasimati, A. E., & Zamani, E. D. (2012). Enhancing the tourism
experience through

mobile

augmented

reality:

Challenges

and

prospects.

International Journal of Engineering Business Management, 4(1), 1–6.
[27]Larsen, S. (2007). Aspects of a Psychology of the Tourist Experience.
Scandinavian Journal of Hospitality and Tourism, Vol. 7, No. 1: 7-18.
[28]Leue, M., tom-Dieck, D. and Jung, T. (2014). A Theoretical Model of Augmented
Reality Acceptance, e-Review of Tourism Research.
[29]Linaza, M. T., Marimón, D., Carrasco, P., Álvarez, R., Montesa, J., Aguilar, S. R., &
Diez, G. (2012). Evaluation of Mobile Augmented Reality Applications for Tourism
Destinations (pp. 260-271). Springer Vienna.
[30]Makino, R.; Yamamoto, K. Spatiotemporal Information System Using Mixed Reality
for Area-Based Learning and Sightseeing. In Lecture Notes in Geoinformation
and Cartography: Computational Urban Planning and Management for Smart Cities;
Stan, G., Andrew, A., Chris, P., John, S., Eds.; Springer: Berlin, Germany, 2019; pp.
283–302.
[31]McKercher, B. and du Cros, H. (2003). Testing a cultural tourism typology.
International Journal of Tourism Research, 5(1), 45-58
[32]Morozumi, S.; Yamazaki, Y.; Chigusa, Y.; Hattori, T. Development of Navigation
System for Restaurants Using AR. In Proceedings of the 78th National
Convention of Information Processing Society of Japan, Tokyo, Japan, 10–12 March
2016; Volume 2016, pp. 361–362.
[33]Nilam Desai, (2018) Recreation of history using augmented reality, ACCENTS
Transactions on Image Processing and Computer Vision, Vol 4(10) ISSN (Online):
2455-4707
[34]Nokia Research Center, NRC., 2009 “Mobile Mixed Reality: The Vision.” Nokia
Technology Insights series | Nokia Research Center (NRC) | June
[35]Nur

Shuhadah Mohd, Hairul

Nizam Ismail, Norhazliza

Abdul

Halim, Mobile

Augmented Reality: A Tool for Effective Tourism Interpretation in Enhancing Tourist
Experience at Urban Tourism Destination,2015

Volume XII, Issue IV, 2020

Page No: 981

Journal of Xi'an University of Architecture & Technology

ISSN No : 1006-7930

[36]Osterlund J, Lawrence B. (2012) Virtual reality: Avatars in human spaceflight
training. Acta Astronautica. 71: 139‐50
[37]Patten, B., Sa´nchez, I.A., & Tangney, B. 2006, “Designing collaborative,
constructionist and contextual applications for handheld devices,” Computers &
Education, Vilume: 46, pp. 294– 308.
[38]Rehman, U.; Cao, S. Augmented-Reality-Based Indoor Navigation: A Comparative
Analysis of Handheld Devices versus Google Glass. IEEE Trans. Hum.-Mach. Syst.
2017, 47, 140–151.
[39]Rohs, M. (2004) Real-world interaction with camera-phones, In the proceeding
of 2nd International Symposium on Ubiquitous Computing Systems, Tokyo, Japan,
Nov., pp 74–89.
[40]Ryo Sasaki and Kayoko Yamamoto, 2019, A Sightseeing Support System Using
Augmented Reality and Pictograms within Urban Tourist Areas in Japan
[41]Sokthay Chanphearith , Alb. Joko Santoso, Suyoto , Analysis and Implementation of
Location-Based Augmented Reality Mobile Application for Searching Tourist
Attractions and Culinary Places in Phnom Penh City, Cambodia, 2016
[42]Tan Q, Chang W and Kinshuk “Location-Based Augmented Reality for Mobile
Learning:

Algorithm, System, and Implementation” The

Electronic Journal

of e-

Learning Volume 13 Issue 2 2015, (pp138-148)
[43]U. Gretzel, D. R. Fesenmaier, Y. J. Lee, I. Tussyadiah, Narrating Tourist
Experiences: The Role of New Media, in: Tourist Experiences: Contemporary
Perspectives., Routledge, 2011, pp. 171–182.
[44]Virrantaus, K., Markkula, J., Garmash, A., Terziyan, V., Veijalainen, J., Katanosov,
A., & Tirri, H. (2001).

Developing

GISsupported

location-based

services.

Proceedings of the 2nd International Conference on Web Information Systems
Engineering, WISE 2001, 2, 66–75.
[45]Wagner, D. and Barakonyi, I., 2003, “Augmented
Reality Kanji Learning,” Second IEEE and ACM International Symposium on Mixed
and Augmented Reality (ISMAR ’03), pp. 335–336.
[46]Wang, C.-S.; Su, W.-T. An Efficient Mobile AR Navigation System Using
Polygon Approximation Based Data Acquisition. In Proceedings of the 2018
International Wireless Internet Conference, Taipei, Taiwan, 15–16 October 2018;
pp. 215–224.
[47]Zhou, J.; Yamamoto, K. Development of the System to Support Tourists’ Excursion
Behavior using Augmented Reality. Int. J. Adv. Comput. Sci. Appl. 2016, 7, 197–209.

Volume XII, Issue IV, 2020

Page No: 982

