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Abstract— In day to day life the navigation play very 

important role to find out the path and navigate to destination 

successfully. Over the 90 % people use smartphones for the 

navigation purpose GPS play crucial role in outdoor 

navigation efficiently,  but the GPS only work where the 

signal can be reached without any interference, due to that it 

cannot be useful for the indoor navigation such as hospitals, 

malls etc. where the GPS signal can’t reach. One of the 

solution is indoor navigation which uses the augmented 

reality and mobiles camera to use real time environment to 

show path. 
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I. INTRODUCTION 

Navigation has been foremost subject of research for many 

years. New technologies are evolving in developing devices 

to find their location and aid in navigating to destination .GPS 

is available globally but it has certain drawbacks it always 

been expected solution for indoor navigation ,GPS poses 

problem when it is used as indoor navigation solution it 

requires clear line of site with earth orbiting satellites for 

positioning. Indoor navigation system is alternate solution of 

indoor navigation. This paper proposed indoor navigation 

system for smart phone application with low cost, easy to use, 

less infrastructure, offline, using fiducial marker to help users 

for positioning and navigating towards the destination. By 

AR the user will be accompanied to the destination selected 

by an arrow displayed on the screen of a smart phone that tells 

right, straight, or left direction [2].  

The subsequent section II survey on indoor 

navigation using augmented reality with the help of different 

implementation techniques. Section III contains our proposed 

solution. Section IV discuses about routing algorithm used. 

Section V summarized conclusion and future scope. 

II. LITERATURE SURVEY 

Indoor positioning literature covers a range of technologies 

used to achieve continuous indoor localization (and thus 

navigation), such as infrared technology, WLAN’s and signal 

strengths, dead reckoning  and more. Discrete positioning has 

been attempted in the past using techniques such as image 

analysis and comparison with dedicated databases. Fiducial 

markers offer an attractive alternative to discrete indoor 

positioning, as these can often be installed with very little 

cost. These specially constructed markers are optically 

recognizable by a camera equipped device and as such can 

help with both positioning and the display of AR visual cues 

for navigation, on top of the markers [1]. 

This paper proposed SunMap+ prototype that 

demonstrate that it is possible to use visual recognition 

technique complemented by a PDR system to achieve a high 

level degree of accuracy to track a user’s movement and 

location using a mobile device. The use of visual recognition 

as an absolute positioning mechanism in an indoor 

environment also helped address the incremental errors 

generated from the PDR system. The PDR systems increases 

reliability and robustness [7]. 

This paper research on marker less environment 

tracking technology for an AR based indoor navigation which 

operate on head mounted display.   They uses Google 

development toolkit (GDK) is an add-on to SDK. The display 

devices had certain pitfalls such as short battery life, slow 

processing speed and lower quality visual display [8]. 

This system poses a software android application to 

compute absolute position of smart phones .It uses Ultrasonic 

Local Positioning System (U-LPS) based on trilateration. It 

uses TDOA, FFT, IFFT algorithms. This system does not 

require synchronization between the beacons and the 

receivers. The techniques used in the paper are very tedious 

and can have errors in accurate positioning [4]. 

This system propose the solution for indoor 

navigation. The objective is to use augmented reality for 

indoor navigation which provide better interface to user. 

Augmented reality  superimposed the computer generated 

images on real world images in a composite view to provide 

accurate position with shortest path and it uses markers after 

scanning the marker it shows the position of next marker and 

assist by displaying the arrows respective environment 

through which user is passing toward the destination until 

user reached. The goal is to overcome the previous problem 

of navigation where the internet is mandatory for navigating 

and finding the desire path. The basic approach is to generate 

the system that focuses on indoor navigation where no GPS 

or internet is required and using AR on users device show the 

step by step path in real environment in real time. 

III. PROPOSED SYSTEM 

Data acquired by interpreting command when user insert 

source and destination, after getting data user have to scan 

marker This is important to generate arrow directions 

according to users selection of source  performed by the 

Routing Algorithm module gives the shortest path. The 

Indoor Navigation module is responsible for controlling user 

navigation showing direction arrows at the smartphone 

display, through Augmented Reality techniques stored in a 

database.  

In this application user must position the smartphone 

display, with its digital camera activated, in front of the 

marker to identify navigation directions to find the shortest 

path using Dijkstra’s algorithm for indoor navigation. This 

implementation is reasonably accurate, provided that the user 

knows how to use it. The path to the next two marker will be 

shown through augmented view. This process is repeated 

until user reaches to the destination. 

A. Architecture 

In this work, we propose an architecture based on Augmented 

Reality for the design of indoor navigation systems. The 

detection of a new marker will obviously trigger the location 

update. However, if the user moves away from that location, 
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his/her location is updated with the device sensors that 

accelerometer and  compass provides absolute orientation. 

This technique is called inertial navigation. An algorithm has 

been provided to identify best routes for user to reach 

destination. 

 
Fig. 1: The Architecture of an Indoor Navigation System. 

IV. ROUTING ALGORITHM 

There are a lot kinds of algorithms to solve the problem of 

shortest path, which are mainly divided into the traditional 

shortest path algorithm and the heuristic search algorithm. 

According to the research, analysis and comparison between 

all kinds of path planning algorithm. Dijkstra’s algorithm and 

A* algorithm is one of the best ways to calculate the shortest 

path between two points. Dijkstra’s algorithm is recognized 

as a classic algorithm used to weight the shortest path, and 

also the most perfect in theory, the most widely used 

algorithm, which calculate the shortest path of the 

nonnegative weights network. The algorithm can guarantee 

the global optimality of the shortest path, the low efficiency 

and the high time complexity, which is up to O(n2). The 

complexity of the Dijkstra's algorithm is acceptable. And 

most of the path distance is short in the indoor path planning, 

so choose Dijkstra’s algorithm as the basic algorithm of 

shortest path planning. 

 
Fig. 2: Dijkstra’s Algorithm 

V. CONCLUSION 

This system is useful for the indoor navigation that will 

benefit to the multiple organization without much 

infrastructure and internet facility and cheapest and easiest 

positioning and navigation method. The goal is to overcome 

the previous problem of navigation where the internet is 

mandatory for navigating and using AR on user’s device 

show the direction using arrows toward dedicated path in real 

environment in real time. Usability improvement and 

convenience enhancements that may be added after the 

application has been developed. Thus, the implementation of 

features is entirely dependent upon the time spent designing 

and implementing the core features. The final decision on 

whether or not to implement more features will be made 

during the later stages of the design phase. 
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