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Abstract

There is a lack of information systems that can facilitate the laundry business in reaching the market, so an application is needed to pro-
vide information to be known by many people in the city of Banda Aceh. One is by delivering information using the nearest laundry
location search application. With the help of the internet and smartphones, it can make it easier for people to find the nearest laundry.
The researcher is interested in designing a smartphone application to provide information on the nearest laundry. This study aims to cre-
ate information media to develop an artificial intelligence-based laundry location search application model and a laundry location search
application model with mobile Computing in Banda Aceh. The stages of this research are field observation, application design and de-
sign, application trials, research implementation permits, research data collection, and analysis of research results. The research imple-
mentation is located in the city of Banda Aceh. This research method is included in the Research and Development (R&D) development
category. The data collection used is as follows: notes on the results of interviews, field observations, and data related to informants. The
results of this study are in the form of an application that provides information on the location of the nearest laundry from a distance of
the user automatically when the application is run, and the user can search for the lowest price, 4+ star branches, and laundries that pro-
vide Pickup services.

Keywords: Artificial Intelligence, Mobile Computing, Tracking Application, Android, Laundry.

1. Introduction

The mobile application has become an application that is very familiar among the public; where this portable device is one of the gadgets
that cannot be separated from everyone in the world, especially in the current era, this mobile gadget is a smartphone in which many
applications help the community in getting information between fellow humans, buying and selling goods such as on the marketplace and
location information such as google maps.

Google maps are comprehensive and general, so not all places, especially laundry that we need, are recorded in detail in this application
due to the general knowledge of some laundry owners in recording their laundry so that they are not recorded on google maps and the
lack of specific information about laundry services in this application. Therefore, the researcher wants to develop an application with
unique details on the laundry business so that it is easier and more efficient for people to know the location of the nearest laundry and
recommend the best laundry based on the satisfaction of other customers.

Today Artificial Intelligence is essential in increasing customer loyalty and customer relationships. Artificial intelligence can comple-
ment for humans to be able to reduce the level of decision-making based on personal beliefs [1]. The role of Artificial Intelligent (Al) in
this study is meant to focus on a mobile application system that can process laundry data to provide the nearest information, calculate
distances, and recommend good laundry services based on the results of the assessment and the consequences of laundry grades that have
been previously subscribed to from other customers who have been using the laundry service to application users based on the location at
the laundry customer position.

Laundry is one type of business engaged in clothes washing services, which makes it easy for people to wash clothes when life is busy so
they can't take care of their laundry. Laundry service is a service for washing dirty clothes until they are dry and ready to use, in the sense
that the clothes that were initially brought to the laundry service are dirty. When the consumer receives them back using the laundry ser-
vice, the clothes are ready to be reused; they are clean, neat, and ironed. The tariff determination is based on the number of kilograms of
clothes in the laundry [2].

Based on observations and interviews from one of the laundromats in the city of Banda Aceh named Berkah Laundry, it is clear that there
is still a lack of laundry information systems that can facilitate laundry in embracing the market, so there is a need for applications that
can provide information on their laundry to be known by many people in Banda Aceh City

So that people can easily find out the nearest laundry location, it is necessary to improve services in the information-based laundry mar-
ket by applying Artificial Intelligent (Al) technology which is multiplying. One is by conveying information through mobile smartphone
media, namely by using the application to find the nearest laundry location to make it easier for the people of Banda Aceh.
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Based on the above background, researchers are interested in conducting research titled "Development of an Artificial Intelligence and
Mobile Based Laundry Location Search Application Model in Banda Aceh City.

2. Literature Review

2.1. Information Technology

Information technology is currently an essential requirement for organizations or companies because information technology is intended
to help work related to information processing [3]. Technology supports various types of human labor to improve convenience,
effectiveness, and efficiency [4].

2.2. Database

The database is data collected in a system from various data so that it becomes a collection of data. A database is an automated collection
of shared, formally defined, and controlled data. Control is centralized in an organization. The function of the database itself is to group
data and information so that it is easier to understand, prevent duplicate data and data inconsistencies, and simplify the process of storing,
accessing, updating, and deleting data [5]

2.3. MySQL

MYSQL is a relational database management system [6]. That is, the data managed in the database will be placed in several separate
tables, so data manipulation will be much faster. MySQL is a continuation of the UNIREG project by Michael Monty Windenius and
TcX (a software company from Sweden) [7].

2.4. Mobile Computing

Mobile Computing is an approach that enables the delivery of information in the form of data, voice, or video via wireless devices. The
basic concept involved is an infrastructure that provides seamless connections, combining essential protocols, services, bandwidth, and
portals to provide uninterrupted communication. The utilization of mobile Computing has changed the complete scenario of our daily life
by delivering location flexibility, increased productivity, entertainment, and reduced time consumption. Mobile can be understood as
high-tech objects that do not use cables, for example, smartphones, PDAs, and tablets [8].

2.5. Android
Android is software that operates on mobile devices, especially smartphones. Android is an operating system used on smartphones that
use Linux as the basis for the operating system. Android has an open-source nature which permits anyone to develop it [9].

2.6. GPS (Global Positioning System)
Global Positioning System (GPS) is a tool or system that can inform the user where he is (globally) on the earth's surface based on
satellites. Data is sent from satellites through radio signals with digital data [10].

2.7. Google Maps API

Google Maps API is a technology development from Google that embeds Google Maps in an application that Google does not make.
Google Maps APl is a library in the form of javascript that is useful for modifying maps on Google Maps as needed. In its development,
the Google Maps API was able to take static map images. Perform geocoding, and provide directions. Google Maps APl is free for the
digital public [11].

2.8. Artificial Intelligence (Al)

Artificial intelligence (Al) has now opened a new phenomenon in the field of business corporations and also the government. Artificial
intelligence is generally associated with a tool to find a problem and solve complex issues in various situations in business, corporations,
and government fields [11].

Artificial intelligence (Al) has reached or exceeded human limits in perceptual intelligence, such as speech-to-text, NLP (natural lan-
guage processing), and video comprehension. In cognitive intelligence, Al is still in the early stages of development. Cognitive intelli-
gence will draw on ideas from cognitive psychology, brain science, and social media history. This is combined with Techniques such as
cross-domain. This allows machines to understand and utilize knowledge to achieve breakthroughs to get the key to perceptual intelli-
gence [12].

2.9. Dijkstra's Algorithm
Dijkstra's algorithm is an algorithm that is used to solve the shortest path problem for a directed graph. Dijkstra's algorithm creates a path
to a single optimal node at each step. In the nth stage, there are at least n nodes whose shortest paths we already know [13].

2.10. Use Case Diagram

A use case or use case diagram is a model for the behavior (behavior) of the information system. The use case describes an interaction
between one or more actors and the information system that will be created. Roughly speaking, use cases determine what functions are in
an information system and who has the right to use those functions. [14].

2.11. Laundry

Laundry businesses or washing services in Indonesia are multiplying. According to data reported by SWA (2016), business development
in Indonesia has increased rapidly by up to 20%. The number of laundry players is also growing, ranging from garment class laundry,
commercial laundry, and kilogram laundry to laundry to serve hotels and hospitals, which is also increasing. This business can also posi-
tion itself as a complementary business to developing the hospitality industry in Indonesia, ranging from hotels and hospitals to the food
and beverage industry [15].
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3. Methods

3.1. Research Procedure

This research was carried out over approximately seven months in 2022, including preparation and implementation. The stages and re-
search schedule are (1) Field observations, (2) Application Design and Design, (3) Application trials, (4) Research Implementation Per-
mits, (5) Research data collection, and (6) Analysis of research results.

3.2. Research Location
This research was conducted in Banda Aceh. This city is one of the municipalities in Aceh Province. Banda Aceh is one of the cities in
Aceh, and it is the center of the capital of Aceh Province, Indonesia.

3.4. Research Design

This research is focused on product development in the form of an application to search for the nearest laundry location based on
Artificial Intelligence and Mobile Computing in Banda Aceh. This research belongs to the development methods or Research and
Development (R&D) category. Research and Development (R&D) are steps to develop or perfect an existing product [16].

3.3. Data Collection

Primary data can be obtained from informant sources, namely individuals or individuals such as the results of interviews conducted by
researchers, namely:

a. Record of interview results.

b. Results of field observations.

c. Data regarding informants.

3.6. Use Case
Use Case Diagram describes the process flow carried out by the system to be built and who interacts with the system. A set of use cases
describes a system in terms of user processes on the system. The Use Case for this Artificial Intelligence-Based Laundry Search Applica-

tion Model is shown in the following figure:
Location

Include

TUincude,

Transaction History &

Include

Logout

Fig 1. Use Case

3.6. Activity Diagram
An activity Diagram is a flow of activity or workflow in a system that will be run. Here's the workflow on this system.
a. Activity Diagram Laundry

Showing the Nearest Location
User System

Displays List
Nearest Laundry, Search Menu and
Manual Search Input

éect Menu: Nearest, Cheapest, Rating!

4+, Pick Up or Manual Input

Displays Laundry Based on
Search

Fig 2. Activity Diagram Laundry
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b. Activity Diagram Order Transactions

Order Transactions
User System

Chack # aready logged in

Order Confirmation and fee

Piace an Ordar

amount

Fig 3. Activity Diagram Order Transactions

c. Activity Diagram Laundry Value iy Tt

User

Select Transaction
Menu

System

Login Information

Select Menu transaction Done

Show List

processed

Click Ti ion List

Detailed Information on Laundry
Transactions and Ratings

Input Reviews and Stars

Click the Submit Review Button Review Successfully submitted,

Fig 4. Activity Diagram Laundry Value

d. Activity Diagram Transaction History

Transaction History
User System

Select Transaction Check if already
Menu logged in
No- Login Information
Displays the Transaction
Page

Select Finish Menu

Displays Transaction History

Fig. 5: Activity Diagram Transaction History
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e. Activity Diagram Profil

Profile
User System

Select Transaction Check if already
Menu logged in
No- Login Information

Displays the Profile Page

Select Edit Profile

Display Forms
Edit Profile

Complete Profile Data /
Change Profile Data

Change Data button

Profile Information
Successfully Changed

Fig 6. Activity Diagram Profil

f. Activity Diagram Logout

Logout
User System

Check if already
logged in
No Login Information

Displays the Profile Page

Select Transaction

Select Logout Menu

Confirm Logout

No—»{ Retum to Profile Page

Yes

Login Page

Fig 7. Activity Diagram Logout

3.6. Sequence Diagram
A sequence diagram is an image of the interaction between objects in each use case in a time sequence. This interaction is in the form of
sending a series of data between interacting objects.

Form Login Shov.wrl%gahngo:earest Laundry Services Place Order Page System Database
Login __ | E 2 E E ]
o P Usemame & Password _ ' ' i ;
] Select Laundry ! ' : H
Click Order Now ; i
User Place an Order | :

) ) Check input data
(.....':??'.". Faled | verify data

< Order information created successfully [:I

semmse]
-1

Fig 8. Sequence Diagram
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3.7. Class Diagram
Class diagrams describe the structure and relationships between the objects contained in the system. The design includes the attributes
and methods that exist in each class. The following is a class diagram image of this system.

has_pickup
created_at

updated_at

laundries

a r(255
| r(255
double(10,8

tinyint(1

timestamp

d bigint(20
aundry_id bigini(2
user_id bigin
order_id bigint(20
ating int(11
comments te
created_at timestamp
updated_at timestamp

4. Results and Discussion

id bigint(20) id bigint(20)
laundry_id bigint(20) order bigint(20
name service_id bigint(20)
description weight double(8,2)
price int(11 price nt(11)
icon blob created_at timestamp
created_at timestamp updated_at timestamp
updated_at timestamp

user_addresses

bigint(20 name archar(255
user_id bigint(20) email
address varchar(255 phone_number
created_at timestamp email_verified_at
updated_at timestamp password
role
profile_picture
remember_token varchar(100
created_at timestamp
updated_at timestamp

Fig 9. Class Diagram

orders

d bigint(20
user_id bigint(20
laundry_id bigint(20
status orders_status_enum
with_pick_up tinyint(1)
address_id bigint(20
lat double(10,8
long double(11,8
is_paid tinyint(1)
is tinyint(1

created_at timestamp
updated_at timestamp
s_viewed tinyint(1)

Based on the design and analysis of the research problem formulation, the researchers produced a laundry location search application
based on artificial intelligence and mobile Computing in the city of Banda Aceh. The description of system implementation can be
explained in the following description.

4.1. Software Implementation
The resulting application can run normally using the appropriate software specifications, for example, in Table 1.

Table 1. Software Specifications

Software Name Specification

0S Androids

Expo SDK Version 46.0.0

ReactNative 0.69.5

Backend Laravel (PHP language)
frontend React Native (Javascript

Language)

4.2. Hardware Implementation
When using the built system, hardware is needed to run the system, where the required device is an Android phone; the minimum
requirements are given in Table 2 as follows.

Table 2. Minimum hardware specifications

Device Name Specification
RAM 1GB

Internal Memory 4GB

GPS version 29.19.15.220149

4.3. Implementation of Dijkstra’s Algorithm
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This research uses Dijkstra's algorithm to calculate the distance to the closest laundry and an overview of the application of Dijkstra's

algorithm in this study.

1. The laundry location graph uses a weighted chart that retrieves distance information between points from Maps and calculates the
distance from one point to another in kilometers. The value at that distance is the weight of each edge, so the graph is declared as a
weighted graph, as shown in Figure 10, it is a weighted graph.

Fig 10. Weighted Graph
2. The following is Table 3, which contains laundry data along with the starting point and description of the place in this study.

Table 3. Location point description

No.  Laundry Name Information
1 Abi Laundry Starting Point
2 D&A Laundry point B
3 Laundry Blessing point C
4 Laundry Nanggroe Wash point D
5 D'Green Laundry point E
6 Beautiful Wash Laundry F point

3. A connected graph distance table, where the distance from one point to another is expressed in kilometers and oo indicates whether
there are no edges between the points. The following is a description in Table 4.

Table 4. Distance connected

A B C D E F
A 0 5 4 00 © 0
B 0 5 10 9 8 o0
E 0 5 10 9 8 10
D 0 5 10 9 8 12
C 0 5 10 9 8 10

4. Determining the shortest distance from the calculation results above, it can be concluded that the shortest distance from the starting
point to point F is ABEF. Following are the details of the calculations.
Determine the shortest distance from the user point to the nearest laundry point:
A—B=5
B—C=10
E—~D=8
D—F=12
C—F=10
From the calculation above, the calculation that gives the most negligible weight is used, so it is used as the shortest distance.
A—B=5
B—E=3
E—>F=2
Total = 10 km
Based on the calculation above, it can be concluded that crossing the A — B — E — F route results in a total distance of 10 km to go to
the Indah Wash Laundry location.
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4.3. Interface Implementation
This system is used by users using an Android smartphone along with the implementation prepared by the researcher.

a. Login
The login page is used to access the system by filling in the registered email and password.

E-Loundry

Selamat Datang

Belun puny shun? Dattar

Fig 11. Login Page
b. User Registration
This page serves to register new users.

E-Laundry

Daftar Akun

Sudah punya akun? Masuk

Fig 12. User Registration

c. Showing The Nearest Location
This page displays the laundry based on the location and rate of satisfaction.

E-Laundry

;= ' DEALAUNDRY

e

——
Rz

d'GREEN LAUNDRY 3 Punge
. =

Laundry Nanggroe Wash

ﬁ Indah Wash - Coin Laundry
targa mulai R

= :J ',u d'GREEN LAUNDRY 2 Ateuk
! .4 Pahlawan

Fig 13. Showing the Nearest Location
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d. The Display of Laundry Services
This page displays detailed information about the most popular services, prices, and other services available on the app.

%l',m,'z‘ Berkah Laundry
ﬁ e ‘
Meuraxa, Bands Aceh

Paling diminati

Detail Laundry
Owner :
ina Berkah Laundey
Address :
i K- Vahua 1 1 K- Fimar
LRI -
L] ® <

Fig 14. The Display of Laundry Services

e. Place Order Page
This page places an order by specifying the weight, selecting a service, and placing an order.

<« Buat Pesanan
Berkah Laundry
Jumlah (Kg)

5

Layanan

Cucl & Setrika Selimut

Antar / Jemput

®
Alamat

Jin. Kyahya, Ir. K- umar, No.169, Lampaseh
Aceh

Total pesanan

Rp 30.000

[ ] ® <

Fig 15. The Display of Laundry Services

f. Transaction Details Page
This page displays transaction details, and the customer can cancel the transaction if the laundry order has not been received.
[wmomea=  cuac |

L Detail Pesanan

Stans PESANAN_DIBUAT

Loundry GGREEN LAUNDRY 3
Punge

Terggs 01 Jarmaary 2023
6¥G

R 48,000

Betum
Bebum
Ya

Aamat Lampaseh aceh

© DATALKAN

Fig 16. Transaction Details Page
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g. The Display of Transaction
This page displays information on transactions in progress, completed, and canceled.

[momme~  dawm
Pesanan
PROSES ] SELESAI DIBATALKAN
Agus Loundry DTERIMA
12 Decernber 2022 Rp 14.000
Fitri Laundry PESANAN DIBLAT

18 Dcermber 2072 R 25,000

FGREEN LAUNORY 3 Pungs  PEEANAN_OILUT
18 December 2022 Rp 120,000

Fig. 17. Transaction Details Page

h. Profile Page
The profile page displays the profile photo, order menu, address, and exit.

Profil

Chaizir

&L

Fig 18. Profile Page

i. Edit Profile

This page serves to change user profile data
[womms: auew |

< Edit Profil

Chazir
chi@gmail.com

(085310530090

UBAH DATA

Fig 19. Edit Profile
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j. Address List
This page displays a list of user addresses

k. Add Address
This page functions to edit user address data.

5. Conclusion

« Alamat

Fig 20. Address List

« Tambah Alamat

+ suUBMIT

Fig 21. Address List

Based on the results of the discussion regarding the Development of an Application Model for Laundry Location Search Based on

Artificial Intelligence and Mobile Computing in the City of Banda Aceh, it can be concluded the following points:
1. This research produces an application that automatically provides information on the location of the nearest laundry from a distance
of the user when the application is run. The user can search for the lowest price, 4+ star branches, and laundries that provide Pickup

services.

N

This application is designed for android smartphones so that users in the city of Banda Aceh can easily use it.
3. Tests in this study used a Likert Scale with the results obtained from users, namely 88% in the category of strongly agreeing, while
from laundry, namely 87% in the strongly agreeing.

4. This application works as expected. A laundry Location Search Application Based on Artificial Intelligence and Mobile Computing

was built to fulfill the background of this research.
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