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Abstract— Augmented Reality is an emerging technology 

which generates an interactive environment of the real-world 

whereby the objects are "augmented" by the computer-

generated perceptual information. AR can be used in various 

ways such as 3D imaging in healthcare, HUD for pilots and 

HMD for ground troops, educational purposes and so many 

other, the main objective of this paper is to use Augmented 

Reality and help students of all age groups all around the 

world in learning in a fun way, the main task of this paper is 

to display any image content that the user wishes to see by 

simply saying it. The models will be in 3D and hence it will 

be easier to look at and understand than 2D images that are 

printed in books. The models are fixed in position and hence 

we can move around and see the pictures in 3D space. This 

can be really useful for children who want to learn and 

explore new things. This can be beneficial when implemented 

for educational purposes as it would provide an easier and 

better understanding of subjects. 
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I. INTRODUCTION 

Augmented reality is a technology that uses the camera and 

displays virtual images in the real environment. The 

applications of AR in various fields like education, 

translation, advertising, games etc are booming. Often, 

various tools and sensors are used to make it interactive and 

user-friendly. The proposed system uses this technology to 

help millions of learners, globally 

 The project incorporates various technical domains 

such as Augmented Reality, Cloud, Android Application, 

Voice interface to give users the best learning experience. We 

will be using the Watson API for speech to text conversion. 

Our audio file is sent to the cloud server where it is converted 

to text using natural language processing and is returned to us 

in the form of text. The Watson API provides us with tons of 

features which can be explored in its documentation page. 

The Poly API allows up to 10 queries per second which will 

be more than enough for any small-scale application. We use 

voice as an input since we are primarily focusing on the 

children who may not be capable of typing out everything 

they want to explore. Learning using voice-based, augmented 

reality tools would be far easier and effective than learning 

using the 2D images in the books.The information is 

displayed as a 3D virtual object so that the users can 

understand the complex structures. In addition to this, 

the autocorrect function of natural language processing 

system helps the younger users to learn words smoothly and 

in a very interactive way. Our proposal endeavors to provide 

enhanced educational services to learners all over the world. 

II. RELATED WORK 

The related works have their disadvantages for instance 

Human Computer Interface-Augmented Reality[1] only is a 

brief introduction to HCI and various other basic applications 

of Augmented Reality but does not focus on their complexity 

and its working, it only gives an overview of such concepts. 

The paper only focuses on the static data already present and 

has no sense of dynamicity whatsoever, as modern 

technologies are completely based on the dynamic nature of 

the data, the paper also has a case study on an augmented 

reality-based game, which does not contribute anything to the 

society and has no purpose. 

 Overlaying virtual objects into the real 

world[2]which requires the user to generate 3D models of the 

objects into the app which acts as a marker based  object 

recognition system. The idea of paper is unclear as the 

applications state the use of system in engineering but does 

not specify the complexity of the system hence lacking the 

statistics to carry out such functionality and does not 

contribute to the society directly, and the fact that the user has 

to generate 3D models manually is also a major setback. The 

use of Microsoft Foundation Class (MFC) application has a 

disadvantage of causing an overhead, which is any type of 

resource which is not used directly, like computation time, 

memory, bandwidth, or other resources used to perform tasks. 

As the paper is based on the marker-based object, the use of 

Global Positioning System (GPS) is obvious. The GPS has 

the accuracy rate of 95% and it varies according to the area 

and the country and can be taken into account of having a 

highly inconsistent performance. 

 Augmented Reality and Its Technologies[3] focuses 

on listing out the technologies that are useful in implementing 

Augmented Reality. The paper manages to list out all the 

leading technologies used for the successful implementation 

of Augmented Reality but fail to mention how these 

technologies work together and their complexity, the paper 

also mentions the problems in these technologies but fails to 

specify the the problems in these technologies but fails to 

specify the solutions or ideas of how these problems can be 

fixed. The paper does not present the information about the 

various technologies used for the implementation of 

Augmented Reality in detail. 

III. PROPOSED SYSTEM 

The proposed system uses an Android app which would 

visualize any concept for the user. The app uses the 

microphone to get the user’s input as audio and displays that 

content on the screen on top of the real time environment. The 

displayed object will be placed in a fixed position in relative 

to the real environment so that the user can move the camera 

around to see the entire 3D model. This is made possible by 

first converting the speech to text using the Watson API and 

then sending this text to the Poly API and displaying the asset 

on the screen. 
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Fig. 1: Flow of Control 

A. Voice User Interface 

This application uses Voice User Interface to make it easier 

for the users to find what they are looking for, as the target 

users are children of age 4 to 7. It makes the UI a lot cleaner 

and hence easier for very young users. Speech recognition 

will be required for enabling this. 

B. Watson API 

The speech/audio received from the microphone needs to be 

converted to text. We use IBM Watson for this purpose. The 

audio is sent using the Watson API. This audio is then sent to 

a cloud server where the speech is converted to text using 

Natural Language Processing. The text is returned when the 

request is sent and processed. For speech to text, the code 

should be as follows: 

 
Fig. 2: A Code Snippet 

Log.Debug("ExampleSpeechToText.Examples()", 

"Attempting to recognize"); 

List<string> keywords = new List<string>(); 

keywords.Add("speech"); 

_speechToText.KeywordsThreshold = 0.5f; 

_speechToText.InactivityTimeout = 120; 

_speechToText.StreamMultipart = false; 

_speechToText.Keywords = keywords.ToArray(); 

_speechToText.Recognize(HandleOnRecognize, OnFail, 

_acousticResourceData, _acousticResourceMimeType); 

while (!_recognizeTested) 

yield return null; 

More details regarding the use of API can be found in its 

documentation section. 

 
Fig. 3: Flow of control 

C. Poly API 

The text that was returned from the Watson API will now be 

sent to the Poly API. Poly provides 3D models. We can use 

this to get the 3D models that our user is searching. First we 

need to include the credentials (i.e. API Key) since it must be 

included in calls to the API. The Poly API by default has a 

quota of 10 queries-per-second. We can list asset, get an asset 

or upload an asset. For our purposes, we will get an asset 

using HTTP request as follows 

 GEThttps://poly.googleapis.com/v1/{name=assets/

*} The assets here are the text we received from the Watson 

API. The response body will contain an instance of asset if it 

is successful. 

 
Fig. 4: Volcano 3D image (via poly.google.com) 

 
Fig. 5: Taj Mahal 3D Image (via poly.google.com) 

D. Android Application 

The Android application will use the camera to capture the 

real environment and display the Asset which was sent back 

from the HTTP request from the Poly API on top of the real 

environment. 

 Both the real environment and the 3D object will be 

seamlessly overlapped making it look like one integrated new 

environment. This new environment can perfectly be in 

motion as well. It moulds itself according to the motion of the 

screen camera display. 

IV. RESULTS & DISCUSSION 

Our system was tested and the outputs were satisfactory. Just 

as expected, the system was able to generate 3D objects and 

display them in a 3D environment and interactive enough for 

the users to walk around with it. On experimenting with a 

small group of fellow peers, the feedbacks received indicated 
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that our app was easy to use and we recorded that 92% of the 

mass enjoyed using the app and thought that it teaches 

concepts easily, whereas 4% thought that the system is a 

distraction for youth and that they believe books are better, 

the other 4% thought that it can be harmful for the eyes of the 

young users. 

 AR has already begun to help the students learn 

complex theories efficiently as well as develop their thinking 

skills. This technology allows the teaching to be student-

centered and helps them to understand everything in a 

conceptual way. Augmented Reality is becoming an 

important part of education and there's no doubt in its 

exponential growth in this sector. 

 
Fig. 6: Pie Chart Depicting Feedback 

V. CONCLUSION 

Keeping the enormous growth of information and 

communication technologies (ICT) and Augmented Reality 

over the last few decades in perspective, various studies 

clearly indicate positive feedbacks of people of all age groups 

on Audio-Visual education. The use of Augmented Reality in 

the field of education would result in deeper understanding of 

complex concepts for students. Over the last 10 years, 

computer and technologies have been introduced to almost 

every educational institution. The use of an AR-based app for 

the purpose of education should be adopted from the primary 

stage (kindergarten) to the highest level of the education to 

make students understand better and develop higher order 

thinking skills (HOTS). In addition, the researchers of this 

paper urge conducting in-depth research studies to examine 

the effects of AR-based education systems. 
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