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,-'Im'ac!-—- Location-Based Services (LBS) stands for the provision
of information about the position of a device or a user often offered
as a service via various means of media. Haversine formula is the
method used to calculate the distance from two different points. In
this research, Haversine method applied on calculating the distance
for presence system based on the distance of location. This sys
allows users in presenting using mobile applications in addition to
facilitate the presenting of data preservation. Use of LBS technology

to detect users in an area of allowable locations. This detection 1s
done by looking at the closest point from the predetermined center
point. Center point will store the coordinates and radius of the
presence area. This research develops Haversine method for
measurement and estimation of distance with limitation in
localization. Implementation model includes signal measurements
with wifi position and GPS values to identify the precise location for
human presence system.
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I. INTRODUCTION

Quick information is needed in all areas. The need
for fast and accurate communication is also redflired to
provide a genuine data, especially in a company. Location
information is important in many computing applications.
Location systems are one of the most popular fields in mobile
computing [1][2]. A number of studies been done on location
system due to its wide range of potential applications.
Location s'gcms allow  developing location-aware
applications. Positioning has a lot of applications where the
well-known Global Positioning System (GPS) is ubiquitous
for outdoor applications. GPS now found in everything has
become increasingly popul for tracking location.

[3] It describes how GPS Tracking System works
and where it is useful in real-world environment. GPS is the
world widely used application to track the location of the
objects or people in the outdoor environmen @l is widely used
in commercial and personal applications. For these indoor
environments, there are multiple applications that can use
positioning information [4][5]. Some examples are asset
tracking, indoor navigation in large public buildings, Location
Based Services (LBS). Although GPS has attracted numerous
popular outdoor applications since its accuracy in indoor
environments is considerably degraded, new technologies
have emerged for indoor geolocation. [6] Examines Location
Based Services (LBS), which is utilizing knowledge about

geo-specific location. This research discusses LBS component
and LBS architecture contained in the Android operating
system. Location Based Services on Android uses
technologies such as GPS, mobile network, and Wi-Fi.
Android provides a variety of services to implement the
application location-based.

Services utilizing Location Based Service (LBS).
communications technology capabilities are useful for locating
a person's geographic position or position from a mobile
device at a time. This position information can evolve into the
shortest route search service from one position to another
using the shortest path algorithm. There are a lot of algorithms
determine distance [7]. The purpose of that is to find the
shortest distance. Each algorithm is related to a specific shape
or representation. There are two widely used methods to
calculate the distance on a sphere and elliptic shapes. They are
Haversine and Vincenty method [8]. Some research that
developed the method of Haversine has been widely practised.
[8] The use of Haversine method is to measure the area of land
in geographic information systems.

GPS feature considers user’s location to calculate and
get the nearest places by applying Haversine method and
evaluating their performance in the presence system. This
system utilizes haversine method formula which is used to
know the distance between 2 points with the degree of earth
curvature. The GPS has a Geolocation feature that can be used
to identify the locations tagged by latitude and longitude. [9]
in his research, he used the method of Haversine to know the
number of visitors of an event that existed on a certain radius.
This model is implemented in the Android application.

This research develops Haversine formula for
measurement and estimation of distance with limitation in
localization.  Implementation model includes signal
measurements with wifi position and GPS valuesfb identify
the precise location for human presence system. One of the
most reliable attendance systems is the presence system for
human [10]. This system allows users in presenting using
mobile applications in addition to facilitate the presenting of
data preservation. The use of LBS technology to detect users
in an area of allowable locations. This detection is done by
looking at the closest point from the predetermined center
point. Center point will store the coordinates and radius of the
presence area. On the other side, mobile devices send
coordinates of users using LBS technology available on
Android. The distance between the reference point coordinates




and the user's posiffn points can be calculated using the
Haversine method. This paper is organized as follows: In
Section 1, we give an overview of the background and related
works. In Section 2. we preserfbur method to find location
user for the presence system. In Section 3., we discuss the
testing and evaluation results. In Section 4, we talk about the
conclusion

II. METHOD

A. Haversine method

Generally, Haversine is used for computing the great
circle distances between two pairs of coordinates on a sphere.
The approximate shape of the Earth is an oblate spheroid.
There is no geometric shape that the Earth can fall perfectly
under its calculations. Haversine formula perfectly applied to
calculate distance on a spherical shape [7]. The shortest
distance between two points on the surface of an earth or a
sphere measured along the surface and can be displayed on the
Google map. Haversine formula calculates the distance
between the main location point and the point of destination
based on the length of the straight line by taking the value of
the input longitude and latitude. The latitude is represented by
a symbol of phi, and it is defined as the angle between the
straight line in the certain location and the equatorial plane.
The longitude is represented by a symbol of lambda. The
longitude is defined as an angle that points west or east from
the Prime Meridian or Greenwich meridian. When longitude
and latitude values have been identified at both locations, the
decimal values are converted to radians (change the value of
the latitude and longitude integer number into radians), then
these numbers are calculated in the algorithm haversine. There
are steps to calculate distance using Haversine method [11].
Step 1: Express location coordinates in decimal format
Step 2: Express Longitudes and latitudes
Step 3: Express Location coordinates as radians
Step 4: Determine the initial latitude and initial longitude
Step 5: Calculate the total distance from to the optimal
location using the haversine formula.

The value of longitude and latitude is caleulated using the Eq.

(0.

a = sin* (NT‘“) + cos(latl) x cos(lat2) x sin® (m%) )}

The next step is to calculate the intersection of the axis (c) as
in Eq. (2).

c=2atan2 (Wa V1—-a) 2)

The last step in the haversine method is to calculate the actual
distance at 2 point locations by using Eq. (3)

d=R.c (3)

The haversine method can be simplified using Eq. (4)

x = (Along2 — Alongl) X cosif{Alatl + Alat2)/2)
y = Alat2 — Alatl

d=R(JxXx+yXy) )

B. Proposed System

Client, Server, and Wireless Communication to
connect Client@nd Server are the main parts of LBS
applications. A client can make contributidf to information
acquisition by collecting data in the field by sending the user’s
request and the geographical location of the mobile device to
Server. Server analyzes this information and put it into the
database for service. There are 3 system components designed
in the proposed Presence system (see fig 1) :
o Distance radius,

Distance radius is an input of radius distance
tolerance that can be accessed by the device, If a device is
far from the radius of distance that has been determined by
the system then the device can not access the next process.

o (reofence radius,
Geofence is a fence of the carth. In the application of
a system, geolencing itself has a function as a barrier area
or region. Geofencing is a virtual fence surrounding a
geographical area that uses features in software such as
GPS. Geofencing is used as a notification when the device
enters an area or exits a designated area of the boundary..

Geofence radius is an input of indication value of the

circle radius to be displayed on the screen so that the user
can see its position (located on the distance radius). The
magnitude of the circle radius must be equal to the
predetermined distance radius. Latitude & longitude
position is the value of latitude and longitude that will be
fixed as a fixed point access location on a system. At this
point, the radius of distance and the radius of a circle is
formed.

The design of a LBS system focuses on the degree of
accuracy In targeting a user’s location. A number of geo-
location technologies promise an accurate pinpointing of an
object or pefibn’s position on earth LBS is applied to GPS
technology Global Positioning System. GPS is a global
coordinate system which can determine the position of the
object coordinates anywhere on earth whether longitude and
latitude. We need the location of each data point of the user to
perform distance calculations using haversine formula. The
latitude. longitude, and the radius area of the boundary
presence are needed for calculating distance.

The design of systems built on this application based
on client-server. Users access the Presence application system
on the smartphone. Admin accesses the system through a web
browser that has been connected to the database server to edit
the schedule data and recap the data presence user. Users can
also access the web browser with user access level, to view the
schedule and ensure that the presence data is valid. In Figure
2, it can be seen the system architecture in the built
application.
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III. RESULTS AND ANALYSIS

Presence systems designed using the haversine
method will record and calculate the distance between the
access point and the latitude-longitude value of a place with
the value of latitude-longitude point on the user device. The
system works well if the smartphone is connected to an
internet connection and has a good network to open the Global
Positioning System feature. In this research, we use Google
Maps to display area and show the distance of a location.
Users can access the presence system when entering the
geofence area or access area that is visible on the Google
Maps screen. Presence system is designed so that the process
of a person's presence is done automatically. In Figure 3a. and
3b., show the interface results of the presence system created..

Testing the calculation of distance on the system, the
known the latitude and the first longitude taken from a point in
Semarang is -7.0038935, 110.417415. Latitude and the second
longitude taken from the point of the user device is -
7.0038421, 110.4174133. The decimal value must be
converted first to the radian value as follows:

Latl =-7.0038935*0.0174532925
=-0.122241 radian

Longl = 110417415%0.0174532925
= 192714744 radian
Lat2 =-7.0038421*0.0174532925

-0.1222401 radian
Long2 = 110.4174133%0.0174532925
=1.92714741 radian
The calculation of the reference point distance to the user
device can be calculated using Eq. 4 :

x = (Along2 — Along1) x cosi{{Alat1 + Alat2)/2)
=(1.92714741-1.92714744)*cos

(-0.122241+ -0.1222401/2)
=-0.0000000297761367

y = Alat2 — Alatl

= (-0.1222401- (-0.122241))

= 0.0000009

d=R(JxXx+yXxXy)

= 3671 *sqrt(-0.0000000297761367*
-0.000000029776 1367 )+
(0.0000009*0.0000009)

=0.005737 km = 5.737 m

Haversine method can be applied to calculate the
distance between the user and the point on a boundary area of
presence by taking the latitude and longitude of the two points
and then added to the calculation haversine. These results
prove that haversine formula can be used to calculate the
distance between two points. In this research, we use Google
Maps to display area and show the distance of a location.
These results prove that haversine formula can be used to
calculate the distance between two points. Table 1 shows a list
of the point that has been recorded to server and the
calculating of the distance (application and manual
computation).

IV. CONCLUSIONS

Presence system implements a global positioning
service system with geofence method to detect the position of
the device while performing the process of presence. The
haversine method is used as a distance calculation between
two coordinate points of location. Presence application that
was successfully tested and can mn on a smartphone with
version 4.0 ice cream sandwich or above. Presence system can
measure the distance between access point location with the
user. Presence data generated in this presence system is
recorded back in the web admin and can be justified. The
result of using the distance calculation formula using
haversine method on the system and manually is not much
different. the difference is + 0.2 meter. The experimental
results are very satistying and open the doors to a wide
employment of the method.
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TABLE 1. COMPARISON OF DISTANCE CALCULATION RESULTS

. Manual
Distance Di
r . i 2 stance
No Latitude Longitude Calculation on 2
Application (m) Computation
(m)
1 -7.0038935 | 110417422 3,283397759 3.533544
2 -7.0038935 | 110417396 5569435491 548379
3 -7.0038935 | 110417409 4,386808489 4,504307
4 -7.0038935 | 110417427 1.518194734 1.530106
5 -7.0038935 | 110417423 7.586123216 7.703813
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