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Abstract - The paper describes the power of learning media based on augmented reality technology to enhance language 
acknowledgement. The steps consistently used for the ARToolkit and android mobile application development have been 
considered. The target users are beginners who just started to learn the 44 characters in the Thai alphabet, such as 
kindergarten children or foreigners. The potential of the learner using AR applications is to identify the positive aspects in 
using graphical model techniques and AR technology for education. This learning media shows the mobile scanning method 
with marker based augmented reality for user interaction. The animation and sound, along with the appearance of the 3D 
alphabet character, allow the user to rotate it virtually. Results show that the target group of users is satisfied with the tool on 
a good level (4.35), being able to recognize Thai characters. Lastly, MAR provides an alternative to traditional language 
learning and recognition. 

 
Index Terms - Augmented Reality, Three-Dimensional Model, Marker Based, Language Recognition, Mobile Learning 
Media 
 
I. INTRODUCTION 
 
Language learning of all races in the world should 
begin from alphabets. Each language has different 
characters and styles that each learner has to 
memorize. A lot of developers invent learning media 
technologies to help the beginners have a cognitive 
domain in the nature of each language [1].   
 Augmented Reality (AR) is a new technology that 
blends virtual objects into the real world. It is a live of 
a physical view in the real world environment. The AR 
elements are augmented by computer-generated 
sensory input such as sound, graphics, and video data. 
AR technology works by strengthening one’s current 
perception of reality, while Virtual Reality (VR) 
replaces the real world with a simulated one on the 
basis of interactive information [2]. 
The main types of AR included are recognition, 
location, sensor, outline and projection [3]. First, 
Recognition is a common type of AR that uses the 
shapes of recognition, faces or other real world items to 
provide supplementary virtual information to users in 
real-time. A handheld device such as a smart phone 
with the proper platform could use recognition of these 
activities such as alphabets augmented reading.  
Second, Location uses GPS technology to 
instantaneously provide you with relevant directional 
information. For example, one can use a smart phone 
with GPS to determine his location, and then have 
on-screen arrows superimposed over a live image of 
what is in front of the user and pointed him in the 
direction of where he needs to go.  
Third, Sensor is an object whose purpose is to detect 
events or changes in its environment. The position and 
orientation are determined by fusing information from 
a camera.  

Fourth, Outline is a type of augmented reality that 
merges the outline of the human body or a part of the 
body with virtual materials, allowing the user to pick 
up and otherwise manipulate objects that do not exist 
in reality. Virtual object interaction is another added 
feature wherein the user can rotate or change the 
orientation of the object according to his requirements. 
Last, Projection is the main type of AR, Projection uses 
the virtual imagery to augment what you see live. 
Some mobile devices can track movements and sounds 
with a camera and then respond. Projection or virtual 
keyboards can be used on almost any flat surface. 
Mobile Augmented Reality (MAR) is a technology 
which uses the small size of a smartphone or a tablet 
which is easy to carry. It described steps between the 
real world and fully Virtual Reality (VR) that we can 
make an overlay with virtual objects onto the real 
world by capturing camera images in real-time to 
produce a new layer to environment with an interactive 
screen display [4]. Implementation of MAR allows 
computer graphics in more compact sized solutions 
with attractive 3D mode, moving image and sound. 
The advantage of MAR has three items, defining the 
field, describing many problem, and summarizing the 
application developments up to the point. Then MAR 
is a magic mirror which can be used as an additive 
teaching device [5]. 
ARToolkit for Android is the most popular AR 
software development kit available for free. The 
necessary logic of ARToolkit implementation includes 
three components.  First, it recognizes markers in 
video frames. Second, it  determines the geometry of 
the scene, especially the position and the angle of the 
marker. Last, it creates the composite video frame 
which shows the view plus the 3D model by 
registration with the marker [6]. 
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The possibilities for a MAR application seem to be 
endless, and reflect an increasing number of MAR 
application users in year 2015, because of its 
functionalities, offering high power  solutions and 
techniques [7]. Therefore, the MAR applications on 
the Android O/S is a valuable piece of information to 
learn. 
Consonants in the Thai language are used to read, and 
written in each word for communication. There are 44 
alphabet characters in which 3D graphical objects can 
be used to convey each character.  
For instance, we use an egg image to present the letter 
“ข”, use a leaf image to present the letter “บ”, or use 
the bee image to present the letter “ผ”. These 3D 
images are used as symbols of each alphabet character. 
The beautiful 3D model makes a learner curious to 
learn a variety of characters and memorize them 
willingly via MAR. The example of each 3D Thai 
alphabet symbol is shown in Fig 1. 

 
Fig. 1 The example of 3D Thai alphabet symbol 

       
The purpose of this research is to develop a visual 
learning media tool which is customized and deploys 
learning media technologies under a visual 
environment of interactive learning scenarios, 
providing mobile users for augmented reading with 
forty-four Thai alphabet characters. It also can help 
teachers to develop and customize their own 
applications with a simple technique on their mobile 
devices.  
 
II. BACKGROUND   
     
There are a number of publications that provide a 
starting point for anyone interested in researching or 
using MAR: 
1) P. Montuschi and A. Benso, introduced the term    
“augmented reading” for the present and future of      

electronic scientific publications. The research 
discusses  how the AR concepts could change the way 
scientific publications are planned, written, and 
delivered, as well as how to transmit the message [8]. 
2) R. S. Patkar, S. P. Singh and S. V. Birje, “Marker 
Based Augmented Reality Using Android OS,” in their 
work described how the virtual objects are combined 
with the real environment [9]. 
3) G. Rajasree, et. al., “Augmented Reality on Android     
Platform,” illustrated the advancement of mobile     
technology and the presence of strong mobile      
platforms, such as android smartphones. It also 
discusses the solution of the online trial check by using 
AR on an Android Platform [10]. 
4) E. FitzGerald, et. al., “Augmented Reality and 
Mobile Learning: the State of the Art,” they examine 
the state of the art in augmented reality (AR) for 
mobile learning and discuss the phenomenon in detail 
and its potential for learning [11]. 
5) S. Reilly, introduced the term “information 
visualization” to assist journalists in local news 
organizations with information visualization to wet 
readers’ appetites for stories they can read on their 
home or computer sites [12]. 
 
III. MATERIALS AND METHODS 
 
A. Materials 
Materials used in this research are composed of ten 
items:  
1) Flashcards: containing forty-four Thai alphabet 
images, one card per character with AR marker point 
tracking. 
2) AR Toolkit: the tool was developed for Android 
mobile equipment which uses the mobile camera to 
capture letter image on each flashcard and show object 
result above the mobile screen.    
3) Advanced RISC Machine (ARM) Processor: for 
capturing the image and applying a new layer of 
augmented  objects.   
4) Android SDK: to develop the program code and 
simulate  mobile working by emulator.  
5) Autodesk Maya:  to create 3D computer graphics in 
Low  Polygon mesh with animation and special effects 
in real-time application. 
6) Unity3D:  to build a 3D development platform and 
deploy images and sounds across the mobile. 
7) 3D Libraries: to introduce each object as an 
augmented image and establish API which allows 3D 
for  manipulation of 3D spaces and objects in it.           
8) Vuforia Model Targets: for detection and tracking      
marker-based 3D object models. 
9) Adobe Photoshop: to draw and decorate the 
application.  
10) Free MP3 Cutter Program: to trim and edit the 
sound. 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-4, Apr.-2018 
http://iraj.in 

Augmented Reality with Three-dimensional Model: Language Recognition via Mobile Learning Media 
 

76 

B. Methods 
The research framework of the AR application 
development is shown in Fig 2. 
 

 
Fig. 2 The framework of research methodology 

    
The above framework shows the methodology 
overview with three main steps of the MAR learning 
media application development. First, mold the 3D 
model object with the Autodesk Maya program and 
animate it to be a live video with a Unity program. 
Second, use of an AR marker based technique to track 
the marker point on each letter card with the Vuforia 
developing tool, for the purpose of capturing the 
marker point by a mobile camera. Finally, develop the 
MAR application using a scanning method with the 
marker point of each alphabet image card, then the 
results of the application will show a target of a 3D 
model above the mobile screen with a visual moving 
image and sound. 
Five major modules were used in the proposed system 
architecture [3]:   
1)  Scanning Camera: feed a real-world live video from 
the Android cell phone camera to this module and 
display this reality live in an augmented reality. The 
video stream is given as an input to the next module.  
2) Capturing Image: The input of this module is the 
live video feed from the mobile camera. Each frame of 
image in the video is analyzed and generated a binary 
digital image that has only two possible values for each 
pixel which typically colors the binary image. The 
binary images are provided as an input to the next 
module.     
3) Processing Image: The input of the binary images is     
processed using an image processing technique to 
detect  the AR marker, which is essential to determine 
where to  place the virtual object. Then, the detected 
AR marker is  provided as an input to the next module.     
4) Tracking Marker: This module is the heart of the 
MAR system. It uses the 3D pose estimation method to     
calculate the relative pose of the camera in real time.  

The term pose means the six degrees of freedom     
position, such as a 3D location of an object. A specific     
task of this module is to determine the pose value of      
3D object until it has a formation of virtual reality     
graphics. Then, the calculated pose is provided as an     
input to the next module. 
5) Rendering image: There are two inputs to this 
module.  
First is the calculated pose from the Tracking Maker.  
The other is the virtual object to be augmented. This 
module combines the original image and the virtual 
components using the calculated pose and renders the 
augmented image by transforming from a 2D to a 3D 
object and displaying the 3D augmented image on the 
mobile screen. 
 
IV. RESULTS  
 
The research results are divided into two parts: 
A. The development of the MAR Application 
Process 
The four processes of MAR application are developed 
as follows [13]: 
1) 3D Model Creation: the prototype of the 3D objects      
was used as symbols of the forty-four Thai Alphabets      
characters that were created. In this experiment,    
Autodesk Maya was used to create the forty-four 3D     
Thai alphabet symbols models.  
2) Tracker 2D Image Creation: the forty-four 
flashcards with 2D image of Thai characters were 
created with Vuforia SDK (Software Development 
Kit). Vuforia creates its own pattern after uploading 
the tracker image on their website. Vuforia generates a 
unity package that easily imports in Unity Software. 
3) Embed in Unity: The forty-four 3D models were     
embedded in the Unity package. The tool is used to 
track images which make the application more 
interactive and customized.   
4) MAR Application Generation: the MAR application 
was developed with JAVA(SDK) and Android Studio, 
to enable  it to generate an android file result that can 
execute in an android mobile. While conducting the 
experiment, it was observed that the length of the 
tracker image and camera resolution also matter for 
generating a moving image as 3D objects. Then, the 
final four processes of system development were 
successful. 

 
Fig. 3 Generation of MAR Application – EGG 3D Model 

 
B. The evaluation of the MAR Application 
The MAR application was tested for measurement of 
the accuracy of the results, and the black box testing 
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technique was used to evaluate the application 
performance. The image processing accuracy was 
eighty-nine percent. For this experiment, the 
assessment of language recognition of eighty 
kindergarten children was observed by twenty-one 
kindergarten teachers. Questionnaires were completed 

to measure user satisfaction with the application’s 
usability, and were analyzed with a good rating of the 
score (4.35). The evaluation result indicated that 
learners could recognize Thai Alphabet rapidly via the 
use of a MAR tool.   

 
Item of Assessment Average Score Satisfaction Level 

1. Easy to use  4.31 good 
2. Beautiful Model 4.41 good 
3. Accuracy of results  4.26 good 
4. Understandable Menu List 4.39 good 
5. Show 3D model quickly   4.36 good 
6. Accuracy of camera scanning 4.36 good 
7.  Recognition and learning 4.30 good 
8.  Usable tool for learning media 4.37 good 

 
Table 1: Assessment results of user satisfaction 

 
CONCLUSION 
      
The proposed system was an alternative to use 
augmented reality via mobile devices and android 
platforms versus the traditional classroom language 
teaching styles. This application benefits the beginners 
of any language study such as kindergarten children or 
foreigners.   
Current literature indicates that MAR applications are 
valuable educational tools that can create a language 
learning environment and enhance long term learning 
[14, 15,16]. Lastly, three-dimensional AR technology 
on mobile devices enable to enhance cognitive domain 
of any faculty of education.   
It can be concluded that the “paperless media 
learning” is clearly a myth and continues to be an 
essential tool of individual learning. MAR provides an 
alternative to traditional language learning and 
recognition. 
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