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Abstract: Although various solutions have been suggested for indoor navigation systems, most methods require the support of 
external physical hardware infrastructure. Due to the increase in complexity and cost of the set-up of supporting hardware 
requirements, scalability will always be an issue with such systems. In this paper, we present the design of a smartphone-based 
indoor navigation system. The proposed method uses on-device sensors for Computer Vision and is supported by a web-based 
architecture, for easily creating indoor maps and providing an indoor location’s information for navigation and localization. 
Keywords:  Global Positioning System, Indoor Positioning Systems, Wi-Fi. 
 

I. INTRODUCTION 
Existing navigation systems can be broadly classified into two major categories, indoor and outdoor. Most outdoor navigation 
techniques use satellite-based navigation systems such as GPS, GLONASS, etc. to locate an object in any outdoor area. Such 
techniques work well in open spaces with a clear line of sight to the satellites, but may  
not perform well in an indoor environment, as the signals get scattered and attenuated by physical objects. Museum visitors typically 
use paper brochures and signage to navigate around halls, missing many amenities and attractions. In addition, museums seek 
effective ways to engage millennial visitors influenced by technologies like smartphones, sensors, and social networks. Fortunately, 
museums can stay relevant by utilizing indoor navigation for Museums. Museum authorities or managers can boost visitor 
experience by providing interactive maps and driving engagement. The proposed method is supported by a web-based interface for 
users to easily create a map of the museum’s indoor location by capturing panoramic images. A smartphone application can then 
request this map data from the webserver to localize and navigate the user to a destination via the shortest route.  
 

II. LITERATURE SURVEY 
Global Positioning System (GPS) has practically solved the problem of outdoor localization. However, the limitation of GPS leads 
to a challenge in developing a new tracking system for indoor environments. Hence, the demand for accurate indoor localization 
services has become important. Until now, research related to IPS is still being conducted to improve the performance of positioning 
techniques.   
Tracing back to the old days when people used to follow the ancient guiding-star navigation, the positioning system has always been 
in people’s thoughts throughout history. Since then, a lot of technological growth has been seen and finally, Global Positioning 
System (GPS) has practically solved the problem of outdoor localization. A major challenge in developing a new tracking system 
for the indoor environment was the limitation of GPS. GPS functions through satellites, which are located a thousand miles away 
from the ground. When signals from satellites are transmitted to devices, they are obstructed on the way resulting in weak signals. 
Different barriers such as trees and buildings transmitting weak signals are reflected which causes multipath interference. In 
addition, the building materials cause extra problems that make it very difficult to perform indoor tracking through GPS. As a result, 
to provide a similar system to GPS for indoor environments a lot of studies have been done but have yet to dive full-featurette 
effective and accurate Indoor Positioning System (IPS). A navigation system that is made of network devices to locate objects or 
people with the capability to localize the position of a wireless capable device within a particular space inside an indoor 
environment is referred to as IPS. Developing IPS has become a popular research area due to its increasing demand after the great 
success of adopting GPS which is very effective and accurate for outdoor environments. People want to use indoor positioning 
systems for various purposes such as security and finding the location of materials in emergencies. Traditionally, different 
infrastructures such as Wi-Fi, Bluetooth, and RFID are designed based on location estimation or positioning frameworks for indoor 
environments [2]. Many techniques can be used for localization. GSM is known mostly for technology for the localization of 
handheld devices. Probably, the most known system combines different technologies, combines GPS, Wi-Fi, and GSM beacons. 
Systems using Wi-Fi alone already have been implemented in the current real-time, but the technology used is very dependent on 
the Wi-Fi access point placement and RF fingerprint since they only use Wi-Fi and do not integrate any other sensors.  
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Challenges in developing any indoor localization and navigation system include map generation, indoor localization, software 
development for the client platform, etc. In this paper, we intend to present the design of an end-to-end solution that allows for map 
generation, indoor localization, and navigation with the help of an off-the-shelf smartphone. 
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III. ARCHITECTURE 
The architecture diagram explains the flow of the process by which the user requests the location and the mechanisms used to find 
the path between the source and the destination areas and the path assistance along the path. The database in return generates the 
Floor map and it creates the route map with the use of the coordinates. Tracing back to the old days when people used to follow the 
ancient guiding-star navigation, the positioning system has always been in people’s thoughts throughout history. Since then, a lot of 
technological growth has been seen and finally, Global Positioning System (GPS) has practically solved the problem of outdoor 
localization. A major challenge in developing a new tracking system for the indoor environment was the limitation of GPS. GPS 
functions through satellites, which are located a thousand miles away from the ground. 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 1 System architecture 

 
IV. RESULT 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1 Navigation Map 
 

V. CONCLUSION 
This paper introduced the implementation of a Wi-Fi-based indoor location system to guide visitors at the museum on the premises 
of Anantrao Pawar College of Engineering and Research. To accomplish a high positioning accuracy, a fast response time, and low 
computational power consumption, the proposed system makes use of Computer Vision’s Augmented Reality. The proposed 
methodology is not limited to this work, but can also be applied to similar localization tasks such as robot control, immersive 
experiences, and asset tracking, among others. 
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VI. FUTURE SCOPE 
In this paper, we have presented a system for indoor navigation using off-the-shelf smartphones. In the first phase, an indoor map of 
the area by linking panoramic images using map plotting software like Unity or Euphoria. This indoor map will then be used by our 
smartphone-based Navigation application to estimate a user’s location, calculate the shortest path, and help in navigating the user in 
the Museum. In future work, we plan to extend our smartphone application to automate the process of step counting when capturing 
panoramas. We also plan to explore real-time image-matching techniques using smartphones to increase the accuracy of our indoor 
navigation system. As well as in the next phase of Localization and Navigation we will implement Augmented Reality and its 
Virtual Assistant for Users. 
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