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Abstract. Reporting the existence of waste is an essential thing in big cities 

because if the waste is not disposed of quickly it will cause new problem such as 

disease. One of the things to be done is by increasing community participation by 

utilizing technologies such as smartphones to report the existence of waste. 

Location-Based Service (LBS) uses GPS technology in its application. Besides 

being able to find out the user's position, the LBS application can also determine 

the position of the reported waste. If a user can maximize this technology, then 

he or she can help out waste workers to retrieve waste by solely reporting the 

waste location. This research produces a mobile application that can locate and 

display the user’s and waste position. This application is the integration of 

google map services in determining the path between users and a place. 
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1   Introduction 

The development of mobile phone device technology is quite rapid. Besides as voice 

communication tools and messaging tools, it also functions as location search tools. Along 

with the increasing need for new features for mobile phones, making vendors develop new 

technologies for each of their products. One of the technologies applied in today's mobile 

phone devices is the Global Positioning System (GPS) technology[1]. By utilizing GPS, users 

can find out where they are in real time. The LBS application will look for a route to connect 

the user's position to a place [2].  

To get information about the presence of waste, a janitor usually go around the work area 

or go to the urban village to report the existence of uncleaned waste. However, doing those 

ways above certainly take time and might give inaccurate information about the waste 

location. This condition can be resolved by having an application that can be used to report, 

find out the path to where the waste is located. LBS implementation is one solution to 

overcome this particular situation. 

It will not be difficult for the janitor to pick up the waste when they use this application. 

As the apps open, waste position will be visible, and then the janitor will follow the route 

shown by GPS starting from the nearest location. Moreover, a mobile phone or smartphone 

device is a practical tool to report the existence of waste because it is easier for the community 

who is always on the move. 
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A location-based service is an information service that can be accessed by a mobile phone. 

Location Based Service System, or better known as Location-Based Services (LBS), combines 

the process of mobile service with the geographical position of its users. The target position 

might be the Location-Based Services user itself or another entity that is incorporated in 

service [2]. 

Two types of services can be used in Location-Based Services to obtain the user's position, 

namely by using a network cell position or by GPS or aGPS. From these two ways, the user's 

position can be located in the form of latitude and longitude coordinates. Latitude is a 

representation of the North-South direction, while longitude is a representation of the East-

West direction. In addition to the user's position, Location-Based Services can also be seen 

from the service provided as an interactive service [3]. Concerning services provided, 

Location-Based Services can be divided into two, namely reactive Location-Based Services 

and proactive Location-Based Services. Reactive Location-Based Services are services that 

are only active if there is an action taken by the user. Services that will only give if there are 

requests from users. While proactive Location-Based Services is a service that will always 

provide information to users even though the user does not make requests for services. 

Location searches mobile application that can guide and provide information about a place 

that can be accessed anytime and anywhere [4]. 

One operating system for mobile smartphones currently available is the Android. It is an 

open source operating system built on 2.6 Linux Kernel. One of the advantages of this open-

source operating system is that third-party applications can access all of the resources owned 

by the smartphone, without differentiating them from the core applications of smartphones [4]. 

Android also makes developer easy to develop applications like LBS apps because Android 

provides access and integration with google map services. 

The advancement of wireless telecommunications technology and the mass integration of 

wireless communication devices to the public have created the next generation of computing, 

the mobile generation [5]. 

Research on the implementation of location-based services has been widely carried out for 

location-based public services, especially the location of public facilities, providing 

information in real time using android mobile [6], location-based information services for tour 

guides [7] Public service location-based services, location-based intelligent transportation [8] 

[15][9] , location-based communication services [9]. The research that is being carried out at 

this time is in addition to utilizing Location Based Service but also utilizing cameras that can 

be used to take pictures of waste then send servers, making it easier for the public to report the 

existence of waste. Previous research on location-based services for shared facilities, such as 

ATMs. 

The contribution of this research is to invite society to utilize the mobile phone to maintain 

the environment especially cleanliness. Moreover as one source of teaching materials to make 

location-based applications for students. 

 

2   Material and  Methods 

The methodology used is (Rational Unified Process) RUP. This method is an iterative 

system development stage specifically for object-oriented programming, here is a picture of 

the live or phase flow found in the RUP method [10]. 

 

 

 



 

 

 

 

 

 

 

 

 

Figure 1. RUP Life Algorithm 

 

The explanation of the four working stages of the RUP is as follows: 

 

a. Inception Phase (Beginning) 

During the initial phase, researchers build design for the system and limit the scope. To 

achieve this, researchers identify all external entities with the system that will interact and 

determine the nature of this interaction. It involves identifying all use cases and describing 

significant ones. Design includes success criteria, risk assessment, and estimated resources 

needed.[11] 

 

b. Elaboration Phase (Expansion / Planning) 

This stage focuses more on planning system architecture. This stage can also detect 

whether the desired system architecture can be created or not, detecting risks that might occur 

from the architecture created. This stage is also more about the analysis and system design as 

well as the implementation of systems that focus on prototype systems. [12] 

The system design used is object oriented design (Object Oriented Analysis and Design) 

which consists of: Use Case Diagram. It is a modeling for the information system behavior to 

be created. Activity Diagram describes the work flow or activity of a system or business 

processes.[13] 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Use Case Application Diagram 

 

The community as the primary user in the system must send the location of the waste stack 

found using the e-Trash application, then take pictures with the smartphone and send the 

longitude and latitude automatically to the server via smartphone GPS. Before reporting the 

existence of waste one must register then log in as user. 



 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Use case Application Admin 

 

The system administrator as the second actor functions as monitor of the results of reports 

from the public. It summarizes results of the report by looking at all the details of the location 

of the waste stack, which begins with the admin login. 

 

c. Construction Phase 

This stage focuses on developing system components and features. This stage is more 

about implementing and testing systems that focus on implementing software in the program 

code. This stage produces software products which are the requirements of the Initial 

Operational Capability Milestone or initial operational capability limits/milestones.[14] 

 

d. Transition Phase 

This stage is more about the deployment or installation of the system, so that the user can 

understand it. This stage produces software which are the requirements of the Initial 

Operational Capability Milestone or the initial operational capability limits. Activities at this 

stage include user training, system maintenance, and testing whether they meet user 

expectations.  

 

3   Results and Discussion 

This application is a media to help the community to report waste which uses Location 

Based Service Technology (LBS). This software is an Android version which primarily used 

by urban communities. The database that will be used is a prototype and can run on devices 

that have certain specifications using an internet connection. 

Making this Android-based trash application starts by analyzing system requirements then 

proceed designing the user interface. The next stage is implementing the user interface into a 

system that can be read by the system (coding). After that, the application is tested to find out 

whether the application has errors or not. The results obtained are as follows: 

 

 

 

 

 



a. User Display Menu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. User Application 

 

Before reporting the existence of waste, a user must first log in, then take a picture and 

send the longitude and latitude automatically to the server via smartphone GPS. After that the 

menu will appear as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Pictures Taking Menu 

 

The interface display in the picture above is already arranged the button layout, text field, 

menu or other visual components, so users will not be confused to use this application. Photos 

of location, data longitude, and latitude data are sent simultaneously to the server.  

After taking pictures of the existence of waste, the menu will then appear to allow user 

send images by first selecting them that stored in the camera or SD Card as follows: 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Selects Image Storage Menu 

 

After selecting the saved image position, a menu will appear to ascertain whether the 

image will be sent to the server or not as follow in figure 7. 

 

 

 

 

 

 

 

 

 

Figure 7. Send Image Menu 

 

After the process of sending images to the server done, a menu will appear to exit the 

application, As figure 8 below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8.  Exit Menu From the User Application 

 



b. Display Server Application as the second Actor 

The system administrator as the second actor monitor reports from the public and 

summarize the results by looking at all the details of the location of the waste, which begins 

with the admin login, as Figure 9 below: 

 

Figure 9. Main Server Application Menu. 

 

Applications on the part of the server that has been designed can run on personal 

computers. The first thing to do at this stage is to choose the application installed on the 

personal computer and select the monitoring menu, the server functions to monitor the data of 

the process between the user and the results of the janitor process as another actor. The server 

also accesses the Google MAPS API to see the data longitude and latitude of the process that 

has been sent from the client application. 

The E-trash symbol markers on the map indicate the position of the waste that has been 

sent by the community and the process that has been carried out by the actors who have 

performed service to the community reports based on the location indicated in the e-trash 

application. In the case of the location-based server function (LBS), it will work if the actor 

admin can see the position of the waste and the position of the waste that has been cleaned, 

and the actor in seeing the position of the nearest waste from the position of the officer to be 

served and report if it has done the cleaning process waste. 

 

c. Testing 

1. Testing a Database Connection 

To view the data transmission connection from the Mobile Application to the database 

server. 

 

 

 



 

Table 1. Data Delivery Connection Testing Module 

 

2. System Access Time Testing Module 

This test is intended to see the response time needed by the system to display content 

based on user requests. 

 
Table 2. Testing of System Access Time (Response Time) 

NO Description 
Testing 

Procedure 
Input 

Expected 

Output 
Result 

1 Delivery of 

Longitude 

and Latitude 

data from 

User to 

Server 

Applications 

Activate GPS 

and Run User 

Application. 

Longitude 

and Latitude 

of the User 

application 

Display the 

position of 

data on the 

Trash 

Location 

Server Map 

Shown on 

Map Server 

Location 

according to 

Longitude 

and Latitude 

sent by User 

2 Data 

transmission 

for Longitude 

and Latitude 

From Server 

Application 

to Officer 

Application 

Activate GPS 

and Run the 

Officer 

Application 

Longitude 

and Latitude 

from the 

Server 

application 

Position of 

data appears 

on the Trash 

Location 

Officer Map 

according to 

the position 

on the server 

map 

Shown on 

Map Location 

Staff 

according to 

the Longitude 

and Latitude 

sent by the 

server 

NO Description Provider Network Result Access Time 

(second) 

1 Display the Longitude 

and Latitude of the 

smartphone GPS to the 

User Application 

3 4G Display Latitude 

and Longitude 

Coordinates 

0.092 s 

Indosat 4G 0.081 s 

Telkomsel 4G 
0.078 s 

2 Display the Longitude 

and Latitude of the 

smartphone GPS to the 

User Application 

3 3G Display Latitude 

and Longitude 

Coordinates 

0.122 s 

Indosat 3G 0.117 s 

Telkomsel 3G 
0.113 s 

3 Load the Main Server 

Page Map access URL 

(inki.co.id/SIG) 

 

HINET/IM2 

4G / 3 

Mbps 

Display the Main 

Menu and Maps 

Server Map 

1.94 s 

Telkom/Speed

y 

3 Mbps 
1.63 s 

4 Display Routes based on 

Coordinates from server 

to application officer 

3 4G Display Latitude 

and Longitude 

Coordinates 

4.43 s 

Indosat 4G 4.51 s 

Telkomsel 4G 3.28 s 

5 Displays Coordinate-

based Paths from server 

to application officer 

3 3G Display Latitude 

and Longitude 

Coordinates 

5.122 s 

Indosat 3G 5.117 s 

Telkomsel 3G 4.43 s 



4   Conclusion 

1. With this application, it helps the community to report the existence of waste easily 

by utilizing smartphones. 

2. The speed of access time depends on the provider and the type of network used. 

3. The accuracy of the position of the user received by the GPS can miss a few meters 

from the actual position because the positioning depends on the GPS hardware of the 

user's smartphone. 
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