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Abstract— Global Positioning System (GPS) in smart phone is 

a common application that is used in determining the position of 

the user. However, the navigation is still limited to open street 

and cannot be used in certain closed area such as in a sport club, 

playground or parks. In this research we develop an application 

based on Android which can determine the aproximate position 

of the user within a certain closed area. The area covered of this 

research is outdoor around 10000 m2. The research was done 

inside ABC sport building of Gelora Bung Karno – Jakarta. The 

result shows that the application is working with error estimation 

in 4 meters range. 

 
Index Terms— GPS, smart phone, Android, closed area, 

limited area. 

 

I. INTRODUCTION 

he application of GPS in mobile phone basically is used 

for position tracking in most common area. Some human 

tracking system has been introduced [1] [2] [3] [4] but mainly 

for open area. However, the early research on the tracking 

system inside a building [5] [6] [7] [8] [9] [10] [11] has been 

done but yet has not utilized the GPS in smart phone 

technology.  

 Khan and Mishra [12] proposed a system which determined 

the position of an object using GPS and GSM. The system 

attached on the object contained a single board system 

embedded with GPS, GSM modem, and ARM processor. A 

short message service (SMS) of the position will be sent to the 

user during her/his mobile activity by using certain software. 
 Other research also introduced how to track an object by 

means of GPS with several different methods, Medias, 

sensors, or bases. For example, Amutha and Ponnavaikko used 

an algorithm in order to get the accurate location which was 

implemented in two models; non-blind walking person and 

blind walking person [13]. 

 In this research we will develop a human tracking system 

within a certain closed area by the means of GPS. This 

position and navigation determination system is very useful 

for user in order to detect the position of an object in certain 

closed area which has been mapped before. In the future, this 

system can also be used inside a theme park or recreation area 

where children easily get lost. The parents can detect their 
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children from the smart phone by initializing the map of the 

area in the beginning. As for the children, they also need to 

initialize their map in their smart phone before roaming 

around the area. The map application will determine the 

coordinate of the object as well as the name of the object as 

long as it has been recorded in the database. The position 

determination will be shown in real time process. Coordinates 

of  refference are taken  from  Google maps  and is used to 

calculate the position of the object. However, a live 

connection to Google maps to work is not a must. 

 

II. EXPERIMENTAL SETUP 

 The block diagram of the whole system can be seen in 

Figure 1. Generally the system is divided into 4 main parts; 

transmitter, satellites, web-server and receiver. Two smart 

phone were used in this research functioned as a transmitter 

and a receiver, while the web-server was used as a storage of 

coordinate data or position and the satellite was functioned as 

coordinate sender to transmitter. 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1 Block diagram system. 

 

The coordinate data was sent to web-server from transmitter 

every seconds via 3G while the communication between 

satellite and transmitter via microwave. The last 100 data were 

stored in MySQL database Table and if the number of data 

was greater than 100, they would be stored by replacing the 

oldest ones with first in first out (FIFO) method. The web-

server only stored the data temporarily before finally sent to 

the receiver. 

 A simple application based on Android was built inside the 

smart phone. The working system was as follows: both users 

either as a receiver or a transmitter should install the map in 

the beginning to run the application. The map was built to give 

detailed view of the position within the certain closed area. 
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Map was built with AutoCAD® which then converted in *png 

format by the use of Paint in Windows®. 

 In Figure 2, it can be seen several positions which are 

marked with stars symbols. It means that these positions will 

be used as the references in plotting the position in to the map. 

The logic was by comparing the longitude and latitude 

coordinate with the length and width of pixel in the map. 
 

 
Figure 2 Map of ABC sport building of Gelora Bung Karno 

 

 Detailed explanation of the legend: 

Xn = longitude coordinate from Google Maps at n-point 

Yn = latitude coordinate from Google Maps at n-point 

PXn = One pixel coordinate in horizontal position at n-point 

PYn = One pixel coordinate in vertical position at n-point 

n  = Point index, n={1,2,3,4} 

 

X  = real time longtitude coordinate sent from satellite to  

     receiver when application is run 

Y  = real time latitude coordinate sent from satellite to  

     receiver when application is run 

 

 This is the example. The size of the pixel in the map is 

1000 x 1000 which means that both the length and width of 

the map is 1000 pixels per each. By this assumption, we can 

get the coordinate system as  

(PX1,PY1) = (0,0)  zero point 

(PX2,PY2) = (0,-800) 

(PX3,PY3) = (1000,-800) 

(PX4,PY4) = (1000,200) 

Then we compared with the data which we got from Google 

Maps: 

(X1 , Y1) = (106.802717 , -6.2135982) 

(X2 , Y2) = (106.802752 , -6.2154719) 

(X3 , Y3) = (106.8050511 , -6.2154983) 

(X4 , Y4) = (106.8050974 , -6.213055) 

The following equation is used to get the X coordinate of an 

object: 

               𝑋 =  
𝑋−𝑋1

𝑋3−𝑋1
× (𝑃𝑋3 − 𝑃𝑋1) × 1000          (1) 

where X pixel is the length from (PX1,PY1) in the same 

direction of x-axes. In order to get Y coordinate, we use the 

equation as follow: 

     𝑌 𝑝𝑖𝑥𝑒𝑙 =  
𝑌−𝑌1

𝑌3−𝑌1
× (𝑃𝑌3 − 𝑃𝑌1) × 800        (2) 

 

where Y pixel is the length from (PX1,PY1) in the same 

direction of y-axes. 

 Even though the map application has been installed, it does 

not mean that the user can use it directly. The user should 

register his/her mobile phone number as an identification (ID) 

number. The registration can be done from the menu as seen 

in Figure 3. 

 

 
Figure 3 Registration should be done from this menu 

 

 The registered number will be sent to web-server and it will 

be validated by giving random code via SMS to the user. Later 

on the random code should be entered in validation menu as 

the proof that the mobile phone number is right. The 

application will keep on looping the validation code to the 

user until the user enters the validation code or close the 

application. As soon as the registration process is done, a user 

can use the Human Tracking Application via GPS which is 

divided into three main menus as seen in Figure 4. The 

detailed flowcharts of each menu can be seen in these figures. 

Figure 5 shows the flowchart of “View My Position”, Figure 6 

shows “Search Friend” menu, and Figure 7 shows “History 

Position” menu. 

 User can see his present position in the map by clicking 

“View My Position” menu. “Search Friend” menu can be used 

if the user wants to know the position of his/her friend. 

However, a user has to fill in the phone number of the object 

which will be searched in the map. Then, the application will 

get the coordinate of the project which will be sent directly 

from web-server to the receiver. 
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Figure 4 Menu selection of Human Tracking Application in Android 

 
 

 
 

Figure 5 Flowchart of “View My Position” menu 

 

 User can see 10 list of history position both of user’s 

position or object’s position in “History Position” menu. The 

process of this menu merely is as same as the “Search Friend” 

menu. 

III. RESULTS AND DISCUSSION 

There are two measurements that have been done in this 

research. The first measurement was the distance movement 

and the minimum time needed for detecting the new 

coordinate. This measurement was done at approximately the 

same speed. The second measurement was the comparison 

between the real position of the object with the read position 

of the object in the map. The result of the first experiment can 

be seen in Table 1, where it is seen that updated coordinate 

can be done after the object moved as far as 9.06 meter or as 

long as 9.7 seconds. These values are the average ones. 

 

 
 

Figure 6 Flowchart of “Search Friend” menu 

 

 Even though this relocation position was far from being real 

time, the time elapsed for each movement was still faster. By 

the time measurement, it is understood that the lag time still 

can be tolerated during the position searching. The next thing 

to be considered is the distance displacement between the real 

position and the position which was shown in the map and the 

result of this experiment can be seen in Table 2. It is seen from 

Table 2 that the average displacement of position pointed in 

the map was 4 meters far and this accuracy still needs to be 

readjusted in the next development of the system. 

 

IV. CONCLUSION 

As the mobile application, the Human Tracking Application 

works properly both in determining the position /location and 

updating the position in the map. However, the displacement 

of 4 meters range is quite crucial and needs more 

improvement in the future. The next research will be focused 

on the human tracking in any closed area without pre-mapping 
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in the beginning, so that this application will be easily used in 

any indoor area. 

 
Figure 7 Flowchart of “History Position” menu. 

 

 
Table 1 Measurement of a moving object 

Time (seconds) Distance (meters) 

10.92 8.00 

11.86 9.90 

8.47 7.10 

9.83 7.90 

7.68 7.90 

8.02 8.80 

7.13 7.10 

9.69 10.10 

11.72 12.40 

11.77 11.40 

 
Table 2 Position displacement between the one showed in the map and in the 

real position. 

Position of the 

object (meters) 

Position as shown 

in the map 

(meters) 

Position 

difference 

(meters) 

17.50 11.4376 6.0624 

16.80 12.6771 4.1285 

18.30 13.2335 5.0665 

15.80 11.8912 3.9088 

Position of the 

object (meters) 

Position as shown 

in the map 

(meters) 

Position 

difference 

(meters) 

19.60 16.7764 2.8236 

9.90 4.4545 5.4455 

7.10 4.0255 3.0745 

8.80 5.9350 2.8650 

7.10 3.4532 3.6468 

12.10 9.2683 2.8317 

 Average = 3.98537 
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