Mathematical Statistician and Engineering Applications
ISSN: 2094-0343
2326-9865

Indore Navigation position using Open Street Map (OSM)
Shaik Heena?, B. Sonia?, Dr. M.L.S.N.S.Lakshmi®, L. Eswaramma®*, Shaik Asif°
1245 Department of Computer Science and Engineering
3 Dept Of Electronics and Communication Electronics
123.45Q1S College of Engineering and Technology, Ongole, Andhra Pradesh, India

theena.sk@qiscet.edu.in,?sonia.b@dqiscet.edu.in, 3lakshmi.m@gqiscet.edu.in,
“eswaramma.l@qjiscet.edu.in, °asif.sk@gqiscet.edu.in

Corresponding Author Mail: gispublications@gqiscet.edu.in

Article Info Abstract

Page Number: 176-181 The suggested system is a practical aid for navigating a university area. It
Publication Issue: might be challenging for parents and guests to explore unfamiliar or new
Vol 69 No. 1 (2020) regions on their own. As a result, the suggested strategy will assist

students in navigating the campus as we have chosen this location for our
research. Our present goal is to create a system that would let a visitor
Article Received: 10 August 2020 explore parts of the campus that are foreign to him. Additionally, the
Revised: 15 September 2020 suggested system would display information on events, circulars, and
Accepted: 20  October 2020 other things.
Publication: 25 November 2020

1. Introduction

Setting up the user's position correctly and then showing directions to guide them through
feasible routes to their intended destination is known as navigation. The most common and
widely used satellite navigation system is the global Positioning System (GPS). All ships and
almost all aeroplanes utilize some form of GPS technology. It is a chronological framework
with placement possibilities for uncontrollable external factors. While GPS does not provide
the accurate location within any large residences, such as airports, hospitals, office buildings,
large institutions, and so on. With the aid of the beacon sensor, our system will offer precise
localized navigation throughout a sizable institute. One of the management frames in IEEE
802.11-based WLAN:S is the beacon body. It includes every piece of information concerning.
Beacon messages are exchanged between stations in the IBSS network. We recommend the
quickest path from the supply option location. We also employ the sound tag for clear
communication and improved user experience for the exit user. They adjust the indoor
positioning algorithm for the indoor map framework and also make advantage of map data
access. This access enables open access to indoor map data and may be used for a variety of
tasks, including displaying maps and objects as well as other tasks like upgrading the
functionality of placed items, separating positioning modules with a common interface, and
setting sensors. Outside of maps, it now involves the calculation of integrated outdoor and
indoor routes and the provision of positional correction information in a bundled and
customizable framework. Many methods for creating an indoor map rely on sensor platforms
to gather the geometry of an indoor area, such as the ROS-implemented octet map library and
Horning. It includes amazing placement, rendering, navigation, and unique visualizations in a
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module with cross-platform support. With the developed framework, new projects can be
covered without having to duplicate old ones.

2. Attached Foundation Work

Thomas Gretchen [1] proposed a method titled "A map framework using crowd-source data
for indoor positioning and navigation,” which presents a framework for indoor positioning
and navigation made possible by the use of open street map (OSM) for rendering admirable
indoor and outdoor maps and in addition they calculate the navigation routers. A
recommended tactic was kunggeharoen kamphaeng [2] "Development of GPS-Based
navigation for Kasetsart University, Kamahis seen campus." Visitors who are tourists or
official receivers may have difficulties like confusion and delays due to the size and diversity
of a college campus like the one at Kasetsart University. Thomas Gretchen [1] proposed a
technique named "A map framework leveraging crowd-source data for indoor location and
navigation. “It gives a framework for interior positioning and navigation made possible by
the usage of open street map (OSM), which is utilized to produce beautiful indoor and
outdoor maps and also figures out the navigation routers. The kungeharoen kamphaeng [2],
the main reason for that is to expand the integration of POl with a GPS-based navigation
system (factor of interest) database of the campus's sites and areas. A network application for
phones that runs on web browsers was created to accomplish this. The system consists of a
module called Map Configuration that connects to an application using the Google Map APIs
to display maps. Detailed Location Information Building a method that makes use of java
variables connected to the object's present coordinates and destination location is the initial
stage in these processes. As part of the process of creating a database to gather position
coordinates for storing that information in a MySQL database, they programmed with PHP,
AJAX, Java, and JavaScript utilizing the core concepts of GPS technology. Analysis of
Systems

Existing System:

There are a lot of smartphone apps available, but they are only ever made with one of two
purposes in mind: navigation or information delivery. Installing numerous apps is not ideal if
we want information about upcoming events.

Proposed System:

As a component of the proposed system, we are creating a programme that can be used for
communication and navigation as well as to share data on a variety of events occurring in
institutions. There is just one app that can instruct pupils while directing inexperienced
instructors, students, parents, and visitors. No need to download numerous applications.

3. METHODOLOGY

Finding my way. Six way finding trials made up the real-world way finding assignment, and
each trial's difficulty was determined by the amount of goals, the number of streets to be
travelled, and the distance between each goal. Each endeavor had a unique beginning and
necessitated research on a variety of street networks in the regions south of the British
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Museum in London's Covent Garden and the Montparnasse cemetery in Paris. To reduce
traffic, we chose routes that were less congested and made sure the participants were
unfamiliar with them. Prior to each trial, participants were given a map that only displayed
the facing direction, the neighborhood's street network, and the positions of the targets. An
iPad MP24B/A tablet (9.7 inches) was used to display the maps. Doors and gates with
distinctive characteristics were the targets (e.g. specific color, size, or material). For as long
as one minute, participants had to memorize the map. They were instructed to find the goals
after the allotted minute had expired and the map was taken away. For navigational purposes,
they were given color photographs of the target. To calibrate the time limit for each route, we
ran pilot tests with 3 participants in London and 2 people in Paris—participants who were not
utilized in the analyses. We set these time limitations so that we could make a few errors
while still moving along at a respectable speed. According to preliminary research,
participants would probably be guessing if they needed more time than this. And had
forgotten the street layout or the goals' locations. We multiplied this distance by the
participant's overall goal total plus one in order to accommodate for those individuals who
did not finish all routes. To address situations in which a participant failed to achieve any
goals, we added 1. (This only happened once). This distance, which we aggregate over
Routes 1 through 6, is known as the metric normalized distance. Participants were informed
by the experimenter if they crossed the boundaries of the defined zone depicted on the map
they had viewed. Claimed they needed to turn around since they had reached the limit of the
search area. Routes 1 and 2 in London take six minutes each, Routes 3 and 4 each take six
minutes, while Routes 5 and 6 each take twelve minutes. Paris's Route One takes five
minutes, whereas Route Two, Route Three, Route Four, Route Five, and Route Six take
eight, nine, sixteen, and twenty respectively.

The experimenter's smartphone GPS was used to record the coordinates of the subjects'
trajectories at Fs = 1 Hz. We visually analyzed each GPS track to handle potential signal loss.
We used linear interpolation to fill in the gaps between the first and last missing points for
signal losses where the participant did not turn at all. When the participant changed lanes
during the signal loss, we destroyed the data, making it difficult for us to recreate the path (5
trials out of 180 in Paris, 6 out of 180 in London). Each route's Euclidean distance served as a
performance gauge (in meters).

Path Integration. Four path integration trials, each with a different number of turns and a
different difficulty level, made up the real-world path integration job. The familiarity effect
was avoided by choosing path integration pathways that did not overlap any way finding
routes. Participants received instructions to follow the researcher to an endpoint, where they
were asked to indicate back toward the starting point, and were notified when they had
reached at the experiment's commencement point. We correctly recorded the direction using a
numerical compass. Performance was defined as the reciprocal of the angle, expressed in
degrees, between the participant-indicated direction and the actual situation as it existed on
the ground. The angles of the path integration error's absolute values were added after that.
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Conclusion

A thorough survey is conducted, and the results are shown in Table 1. Using OSM and the
Robot operating system, the technique [1] offers indoor positioning, which enables precise
location inside the building. In comparison to other methods, it is more economical. The
alternative method relies on the magnetic field inside the structure for interior location, but it
is more expensive and suffers from performance degradation as the weather changes.
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