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Abstract— Navigation system basically is a system that aids 

the user to navigate or move through various places. 

Navigation systems may be completely embedded on a 

vehicle, or they may be installed elsewhere and communicate 

using radio or other form of signals with a vehicle, or they 

may use a combination of these methods. Also the use of 

mobile phones has become ubiquitous in today’s world. 

Integrating both these technologies is no more a new concept. 

The Global Positioning System (GPS) acts as a key factor to 

merge them together. It is a satellite-based radio-navigation 

system that provides geo-location and time information. The 

advancements in technology have enabled us to use the 

Augmented Reality concept in the field of navigation and thus 

make it more reliable and user friendly. Merging the real 

world information with the virtual objects to show directions 

to the user helps in creating a real time effect for the user 

while navigating. In this project the GPS of the device or 

mobile and also some API’s provided by Google is used to 

develop a Real Time Practical Navigator using Augmented 

Reality. 

Key words: Navigation, Global Positioning System, Geo-

location, Augmented Reality    

I. INTRODUCTION 

Augmented Reality (AR) is a technology that places virtual 

objects in the physical world using the device’s camera. It is 

a field of research that focuses on enhancing the real world 

by overlaying computer graphics on top of it. 

 Augmented Reality provides a parallel link between 

the physical world and virtual information about that world. 

It provides simple interaction with the virtual world to the 

user. 

 As part of Virtual reality field, AR is a technology 

which combines the real world and the virtual world [3]. 

Augmented Reality is categorized as Marker Oriented 

Augmented Reality and Markerless Augmented Reality. The 

Marker Oriented Augmented Reality augments an object by 

using a special marker. The special marker is used for 

obtaining the position where virtual objects are supposed to 

be placed. Marker oriented AR can be implemented using 

various libraries such as ARTag or ARTookit which provide 

a fast and accurate way to calculate co-ordinates in the 

making of a real-time AR system. The Markerless 

Augmented Reality does not use a special marker. Instead it 

uses the information of the objects in the real world to 

augment the object. This method also detects the 3D object’s 

corners and then uses the original form of the object as the 

object’s augmented position. 

 An AR navigation system uses augmented reality 

technology in navigation. Essentially, this system combines 

navigation information in the virtual form with the real world 

objects. Such systems can be applied to a variety of scenarios 

such as vehicular navigation, pedestrian navigation, indoor 

navigation, social navigation etc. In all of above scenarios, 

the objective is to aid the user to reach the desired destination 

more efficiently by augmenting the real world with 

navigation information. Examples of such systems include 

vehicular navigation or navigation systems through 

smartphones. The vehicular navigation system can make use 

of the camera attached to the front of a car. The smartphone’s 

camera can also act as a device which can help to augment 

virtual objects by capturing the real world data.  

II. LITERATURE REVIEW 

Currently, [2] the navigation systems that are widely used are 

either Smartphone applications or standalone systems that 

make use of satellites for mapping the location information. 

In the traditional navigation system a map is displayed on 

which a navigation path is shown along with the current 

position of the user. These systems are reactive and prompt 

the user by giving instruction, either visually or via audio, to 

follow the intended path. Although current navigation 

systems solve the problem of navigation efficiently, they lack 

in providing a good user experience. Conventional navigation 

systems show navigation information in a simple form by 

showing arrows pointing towards the intended direction or by 

providing a "bird’s eye view" of the map and the calculated 

path. 

 According to [1]Piarsa et al, Augmented Reality 

Based Technology enables the provision of variety of 

information such as pictures and location of buildings in the 

navigation field. The existing Augmented Reality based 

navigation systems are made to simplify many users’ need for 

navigation to desired places. It is able to show many 

Augmented Reality objects which can help users determining 

routes that they need in order to get to the destination. 

 In the existing system the path is visualized using 

objects that are shaped like dots along the road that they need 

to follow, along with many road signs that will help users in 

navigating their way. This kind of Augmented Reality uses 

location data (latitude and longitude) to show the objects. The 

technology used in the system makes it possible to provide 

optimal route dynamically according to user’s location in real 

life. This enables to create a more interactive system. In 

addition to AR based navigation system the existing system 

also adds a look around feature which is an augmented reality 

Point of Interest. Similarly, according to [3] Philip Geiger the 

overall purpose of the work was to show how to develop the 

core of a location-based mobile augmented reality engine for 

the mobile operating systems. These engines were denoted as 

Augmented Reality Engine for Android (AREA). As a 

particular challenge, the augmented reality engine was able 

to display Points of Interest (POIs) from the surrounding of a 

user on the screen of his smart mobile device. In particular, 

POIs were drawn based on the angle of view and the position 

of the smart mobile device. This means that the real image 

captured by the camera of the smart mobile device was 

augmented by virtual objects (i.e., the POIs) relative to the 
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current position and attitude. The overall objective is to draw 

virtual POI objects on the camera view of the smartphone 

device. 

 The mobile-based augmented reality application 

developed, utilizes coordinate data. The coordinate data is an 

important component because this data is used to determine 

the location the places. This data is retrieved from Google 

Map. [4]Suyoto has utilized the location based augmented 

reality for searching the tourist attractions and culinary places 

in a particular city. The application provides a location and 

route feature for user for heading from start point (current 

position) to the end point (destination). It uses Location 

Based Service (LBS) that is information service that is 

accessible with mobile devices through mobile network and 

having the ability to make utilization of the location of the 

mobile device. LBS consist of two categories, which are 

triggered and user-requested. In a user-requested scenario, the 

user is getting the position once and utilizes it on subsequent 

requests for information that depends on specific location. 

This kind of service generally involves both individual 

location and service location. On the contrary, triggered LBS 

rely on prearranged condition, when accomplished it will 

retrieve the specific position of a device.  

 Nicola Capece’s definition of [6]POI states that a POI 

represents a specific point, geolocalized in the world, 

corresponding to locations such as a shop, a restaurant, a 

hotel, a road or a specific address. POI can also be a location 

that is of particular interest to a specialized user, such as 

companies carrying out relief work, maintenance, etc. In this 

case the POI may be a critical area, or it may identify an at-

risk area (e.g. from flooding). In his system, POIs were 

displayed on a mobile device using billboards that were 

overlaid onto a scene that is captured by the device’s camera. 

The billboard is an icon that takes different shapes and colors 

based on the POI. Each billboard is associated with a label 

that displays information such as the distance between the 

device and the POI, etc. 

A. Drawbacks of Existing System 

There are certain drawbacks of these systems: 

1) Points of Interest: Existing navigation systems does not 

mark Points of Interest while the augmented navigation 

is in use. If integrated together, this would allow the user 

to easily navigate through the city roads hassle free. Thus 

implementing Points of Interest along with the navigated 

path would prove to be convenient for the user. 

2) Indoor Navigation: The existing system does not support 

indoor areas for navigation. Indoor navigation using AR 

might lead to discover various applications. These may 

include navigation set up in a huge workplace, shopping 

malls or even on an airport. 

3) No Real Time POIs: Existing systems do not provide 

loading of POIs in real time. That means the screen 

should be refreshed every time the position of the user 

changes. This leads to performance deterioration and 

also degrades user experience.  

III. CONCLUSION 

AR Navigation is undeniably a resource which can make a 

navigation system more intuitive and user friendly. People 

can use their mobile phone’s camera to experience the same. 

Users can also setup a camera device for the same purpose. 

An attempt has been made to replace the current navigation 

systems which are seen in the low end cars. The POIs have 

been set up and classified according to their types. Real time 

AR can help the user to easily traverse through the city by 

obtaining various alerts such as uneven roads or accidental 

prone areas. The navigation system using AR can be 

considered as more efficient than traditional navigation 

system as it may provide the user with the virtual path through 

the camera itself. Further enhancements can be achieved by 

implementing the same in the windshield of the car. The 

system can be developed as an Android/IOS application 

which can help any user to navigate easily. 
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