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II. AUGMENTED REALITY ON WEB-BASED

There are 2 methods which bring AR to the web-based
application [IOJ: Server Based Tracking and Local Tracking
Services. For the Server Based Tracking, the web browser
captures the image and streams to the server. The result is
streamed back to the client. In the Local Tracking Services, the
application runs on the device. There is no data streamed on the
networks. The processes to develop the augmented reality on
web-based are enabling access to the device camera, getting
GPS data and acquiring sensor data.

A. Enabling Access to the Device Camera
The AR mobile application needs to use the device camera

for view the live video of the real world. The HTML5 supports
the developer for permission to use the camera. The
getUserMedia is a method of Navigation object which can use
the video input device. For using the getUserMedia, the
developer needs to setup a lavaScript to contain a code to
access the camera. The live video is delivered to the specified
success callback. The stream working is sent to the <video>
element in the HTML5 on the webpage.

technology can also use in the teaching history tourism as
shown in [6]. In [7J, the mobile AR application is developed
for identification the places. The application uses Vuforia SDK
for operation on Android. The commercial mobile AR
applications already exist (e.g. Layar, Wikitude and Aurasma)
but they all require installation on the user's device. II is not
suitable for tourist. They have to install the specific application,
if they travel to other AR application places.

The HTML5 is a technology which can be allowed in a
cross-platform manner. The HTML5 supports the developer to
lise the mobile device sensors. In [8], the framework for mobile
web application using HTML5 is presented. The framework
can be used for the implementation of mobile web application.
The paper in [9J develops the marker based mobile AR
application with HTML5, webRTC and XML3D. The
application is a cross-platform supported web browser. The
benefit of HTML5 is that users can use the application without
installation required.

This paper presents the development of HTML5 in the
location based mobile AR application for the tourism of
Lopburi ancient city. The AR data consists of 2 parts:
annotation part and interaction part. This application is used to
promote the tourism.

978-1-5386-2290-2/18/$31.00 ©20 18 IEEE

The attempt to promote the tourism is providing the
creating in the use of technology, such as website and social
media. The Augmented Reality (AR) is one technology for
making a special experience to tourist. The AR technology
allows the user to see the real world with the virtual objects.
The paper in [IJ studies on the mobile AR for heritage content.
The research provides the review analysis to improve the
usability of the software product. The AR technology is used in
the cultural heritage tourism. The papers in [2J and [3] present
the implementation of the AR mobile application for location
based service. The three-dimensional information with AR
technology is shown in [4] for Islamic cultural heritage. In [5J,
the research suggests the new system to inform the tourist. The
system uses the AR technology with the beacon which can
provide the information of the point of interest (POI). The AR

I. INTRODUCTION

Lopburi is located about 150 kilometers north of Bangkok.
The Lopburi ancient city is unlike many historical cities. It is
mixture of eastern and western building styles. Lopburi, also
known as Lawo, was the important city of the Khmer. The
Khmer ruins are found around the Lopburi ancient city. During
the King Narai the Great's period, Lopburi was established as
the second capital. The most of architecture were built with the
help of French architects. Now, the ancient city of Lopburi has
a potential in physical and facilities that can serve for historical
tourism.

Keywords=Augmented Reality; HTMLS; Mobile Application;

Abstract-s- This research presents the development of the
augmented reality (AR) for the tourism in Lopburi ancient city.
The main objective is to inform the attraction place's data to the
tourist. The interaction with the tourist and the environment is
possible in the real time. There are many AR platforms which
can be used for the various functions. Each of AR platforms
requires specific application. The users need to install the AR
application before using. It is not suitable for tourists. The
HTMLS application development is allowed in a cross-platform
manner. The advantage of HTMLS is that the users can access
the application immediately without installation application
required. This research uses HTMLS and JavaScript to develop
the augmented reality into web-based for support of mobile
devices. The attraction place's data will be displayed on the
mobile web browser. It is the same as browsing the internet.
There are 6 points of interests in this work. The result shows that
the augmented reality technology can be used in tourism
effectively.

Piyapong Dangkham
Information and Communication Engineering, Faculty of Industrial Technology

Thepsatri Rajabhat University, Lopburi, Thailand
piyapong.d@lawasri.tru.ac.th

Mobile Augmented Reality on Web-Based
for the Tourism Using HTML5
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IV. RESULT

Once user changes viewpoint, by revolving clockwise or
counter clockwise, the devicet.Irientation event will send the
data from the sensor. The POI is shown on a screen according
to the criteria of user's bearing and the user's viewpoint The
implementation of the AR on web-based is test on the
SAMSUNG A7 mobile with Android 6. The application runs

To start AR, the rear camera device is default setting for
live video. The camera can be enabled access by using
getUserMedia API. The live video is used to be a background.
Next step, the geographical location user will be read from
GPS using Geoloeation APt The GPS data is used to calculate
distance for searching the closest POI. The bearing is
calculated from the geographical location of the user and the
POI. For comparing the direction, the user's viewpoint is
acquired from accelerometer sensor. The tilt and motion of the
device can be captured by DevieeOrientation API. The alpha
property is used to be the user's viewpoint. The POT detail will
be appeared on mobile screen with 2 criteria. First, the distance
from the user to the attraction place is less than 150 meters and,
the second, the ,">direction is less than 15 degrees. The
Adirection is the difference between the user's viewpoint and
the bearing. In case of the criteria, the POI data is shown on the
mobile screen by Canvas API. The representation of POI
consists of 2 parts: an annotation and an interaction part. The
buttons in the interaction part can be toucbed to take action by
using JavaScript (on Click event). Fig.3 shows the steps in the
mobile AR implementation.

Fig. 2. The representation ofrO!.

Interaction {

Annotation

POI Name t Geographical Location
Latitude Longitude

Wat Phra Si Rauana Mahathat 14.798739 100613898

King Narai's Palace 14.800409 100.611622

Prang Khaek 14.802303 100.611695

Ban Wichayen 14.802981 100.610309

San Phra Kan Shrine 14.802345 100.615002

Phra Prang Sam YOI 14.802980 100.614015

THE INFORJ'v1ATION OF POlS.TABLE L

III. IMPLEMENTATION

The point of interest (POI) is a place which is fixed location
and identified by name. In this work, the 6 attraction places are
selected to be the POls. The each POI contains the place
information such as name, geographical location (latitude and
longitude) and attraction place detail. The information of POls
are used to process for AR. Table I shows the information of 6
POls. The representation of POI consists of 2 parts: an
annotation and an interaction part. The annotation part is a
transparent board that displays name and information of POL
The interaction part is a group of buttons for getting more
information. There are 2 buttons: phone and website. The user
can touch these buttons to take actions, dial phone number and
browse the website. The representation of POI is shown in
Fig.2.

Fig. I. The bearing and the user's viewpoint.

i
N

Attraction Place

B. Gelling GPS Data

The Geolocation API is a specification that provides
scripted access to geographical locations of the user device.
The method is called when on application requires an updated
position (the device changes location). The Coordinate object
holds the geographic information. There are 2 Coordinate
object properties to get the geographic coordinate: latitude and
longitude. TIley are measured in the decimal degrees. To
calculate distance between two points, the haversine formula
[ II J is used to find how far it is from the tourist to the
attraction place.

C Acquiring Sensor Data

The mobile device has a built-in accelerometer. The
accelerometer is a sensor which can measure tilt and motion.
The tilt and motion of the device can be captured with HTML5.
The Device/Irientation APr provides information from the
sensor about how the device is physically oriented in space.
There are 3 properties [12J: alpha, be/a and gamma. The alpha
property is a direction of the device according to the compass.
The bela and gamma properties are the angle in degrees of the
device which IS tilted front-to-back and left-to-right,
respectively. The alpha property is used to be a direction of the
user's viewpoint. The user's viewpoint will be compared to the
bearing for checking the same direction. For the bearing, it is
the angle between the North and the user's position to the
attraction place. It can calculate from GPS data using formula
in [II] Fig.l shows direction of the bearing and the user's
viewpoint to the attraction place
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Fig. 7. The user's viewpoint is not in the criteria (left move).
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Current Position: 14.802433N IOO.GJ4080E
Attractive Place: 14.802980N 100.614015E
Distance: 61 m Bco.ring:35G
Orientation: 390. 94b 35g Direction: 321

The user moves viewpoint out of the criteria, the POI will
be disappeared. In Fig.7 and Fig.S, at the same location, the
user moves the device to left and right. The user's viewpoint
(direction) is changed to 321 degrees (Adirection = 35) and 24
degrees (Adirection = 28), respectively. So the POI is
disappeared. In Fig.9, the user moves location and the distance
between the user and the attraction place is 265 meters
(distance> 150). So the POI is disappeared.

Fig. 6. The action of the website button.

Fig. 5. The action of the phone button.

Copy

Add to Contacts

Send message

Call

036770096

There are 2 buttons under the annotation: phone and
website. For the phone button, it is used to call to TAT
Lopburi, It shows a pop-up menu to take the actions, call or
send message. The website button is used to browse the
internet for more informal ion. In this case, the TA T Lopburis
website is browsed for tourist getting more detail. Fig.5 and
Fig.6 show the interaction with these buttons.

Fig. 4. The POI detail on mobile screen.
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Fig. 3. The steps in the mobile AR implementation.

on SAMSUNG internet 5.4 (web browser). In Fig. 4, the user is
in front of Phra Prang Sam Yot and the bearing is 356 degrees.
The user's viewpoint (direction) is 353 degrees (Adirection =
3) and the distance between the user and the attraction place is
61 meters. This case is in the criteria (Adirection < IS and
distance < ISO), the POL will be drawn on the screen.



4155

[12]

[II] Papoutsis Georgios, "Geolocation Nearest Point alert mobile
application," Master Thesis, University of Patras, Greece, February
2016.
Jonas Etzold, Michael Englert, Paul Grimm, Yvonne Jung, and Marcel
Klomann, "MIPos: towards mobile image positioning in mixed reality
web applications based on mobile sensors," 19th international ACM
Conference on 3D Web Technologies, pp. 17-25, August 2014.

[10]

[9]

[8]

[7]

[6]

[5] G. Sate, G. Hirakawa and Y. Shibata, "Push Typed Tourist Information
System Based on Beacon and Augumented Reality Technologies," IEEE
31st International Conference on Advanced Information Networking and
Applications (AINA), pp. 298-303, 2017.
Jifi Kysela, and PavIa Storkova, "Using Augmented Reality as a
Medium for Teaching History and Tourism," Procedia - Social and
Behavioral Sciences, pp. 926-931, February 2015.
D. H. Marjury, B. C. Karen, M. M. Diana and L. F. Gabriel, "Offline
mobile application for places identification with augmented reality," 4117
International Conference on eDemocracy & eGovernment (ICEDEG),
pp. 26 1-264,2017.
C. Bouras, A. Papazois and N. Stasinos, "A Framework for Cross­
Platform Mobile Web Applications Using HTML5," International
Conference on Future Internet of Things and Claud, pp. 420-424, 2014.
A. Karhu, A. Heikkinen and T. Koskela, "Towards Augmented Reality
Applications in a Mobile Web Context," 8th International Conference
on Next Generation Mobile Apps, pp. 1-6,2014.
Manuel Olbrich, Tobias Franke, and Pavel Rojtberg, "Remote visual
tracking for the (mobile) web," Proceedings of the 19th International
ACM Conference all 3D Web Technologies, pp. 27-33, 2014.

[I] Fatin N. M. Sabri, Nik Z. Khidzir, Ahmad R. Ismail, and Khairul A. M.
Daud, "An Exploratory Study on Mobile Augmented Reality CAR)
Application for Heritage Content," Journal of Advanced Mnnagement
Science, Vol. 4, No.6, pp. 489-493, November 20 16.

[2] Imam Tahyudin, and Dhanar I. S. Saputra, "Implementation of a Mobile
Augmented Reality Application with Location Based Service for
Exploring Tourism Objects," Proceedings of the International
Conference on Big Data and Advanced Wireless Technologies.
November 2016.

[3J P. Y. Hu and P. F. Tsai, "Mobile outdoor augmented reality project for
historic sites in Tainan," III/emotional Conference on Advanced
Materials for Science and Engineering (ICAMSE), pp. 509-511,2016.

[4] O. M. Elrawi, "The Use of Mixed-Realities Techniques for the
Representation of Islamic Cultural Heritage," Internotiona! Conference
on Machine Vision and Information Technology (CMVIT), pp. 58-63,
2017.

REFERENCES

V. CONCLUSION

The AR technology on web-based is used to promote the
tourism in Lopburi ancient city. This technology can interact
between the tourist and the real world. This work uses HTML5
and JavaScript to develop the AR on web-based. It is not
installation application require on user's device. The AR
solution can be displayed in an internet browser. The 6
attraction places are selected to be Ole POls. The por consists
of 2 parts. First, the annotation part is a display of POl's name
and information. Second, the interaction part is a group of
buttons for dial ing the phone number and browsing the
website. The results show that the AR can display on the user's
mobile screen correctly. The AR technology can be used in
tourism effectively.

In order to verify the usefulness of this research, functional
evaluation was made by 10 tourists in Lopburi ancient city.
The results of the functional evaluation are as follows.

I) Easiness of usage 4.7/5
2) For clearness of display 4.5/5
3) For contents of display 4.215
4) Satisfaction as tourist service 4.5/5

For the functional evaluation by tourist's questionnaire, the
usefulness of the proposed mobile AR application could be
verified.

Fig. 9. The distance is not in the criteria.
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Fig. 8. The user's viewpoint is not in the criteria (right move).
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