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Abstract - Garbage collection in the Siak tributary used an
excavator where the excavator cannot reach the garbage in
the middle of the Siak tributary. To make it easier to collect
garbage in the middle of the Siak tributary, a robotic ship
collecting robot system is make using: ardino uno
microcontroller with joystick controller ps 2 based on an
android smartphone. The whole tool was divided into
several parts, which consist of an Android smartphone, PS 2
wireless receiver, Arduino Uno microcontroller, PS5 2
Jovystick, motor relay driver, DC motor, serve motor, and
camera. This tool works when the PS 2 Joystick connects the
connection to the PS 2 wireless receiver, and the PS 2
wireless receiver then to the Arduino Uno microcontroller to
process commands, from the Arduino Uno microcontroller
then to the motor relay driver that works to regulate the
voltage of the electric current to drive the DC motor, and
Servo motors function to transport trash in the river, as well
as smartphones as displays to display the results of the
camera. The method used is the prototype method. The
results showed that the PS 2 joystick could communicate
with Arduino Uno with a distance of 25 meters if there is no
barrier and 15 meters if there is a barrier and the robot ship
is only in the form of a prototype that is only able to take out
garbage such as drink bottles caps, caps galon, and drink
glass 200 gram.

Keywords — Arduino Uno Microcontroller, Prototype, ps 2
Joystick, Ps 2, Android Smartphone, Garbage Collection.

L INTRODUCTION
Industrial development and population growth, which are
increasing from year to year, increase industrial waste and
domestic waste generated by the population so that it
increasingly burdens the land, air, and rivers that flow in
urban areas[1]-[6]. As a result of the increase in population,
which annually has increased waste[7]-[12].

Garbage is a form of problem that is often faced by
people in the world [13]-[20]. Garbage has two types,
namely organic (wet) and inorganic (dry) waste[21]-[24].
The types of waste that are mostly found floating in rivers
are organic and inorganic waste [25]-[30]. The form of
organic waste 1s waste that easily decomposes naturally,
while the form of inorganic waste is the opposite of non-

roting organic waste or commonly called dry waste[31]-
[36]. Garbage that is continuously dumped in the river causes
flooding when it rains with high rainfall and water pollution
in the river, which will harm the residents living around the
tributary of the Siak river because some residents will use the
water for household needs[37]-[40]. Waste data from 2017 to
2019 can be seen in Table 1:

Table 1. Waste data from 2017 - 2019

Garbage in Amount of
Year the River Garbage (Tonnes /
(Tons / Day) Month)
2017 15.180 182.160
2018 17.608 211.296
2019 21.129 253.548

Source: Pekanbaru City Environment and Sanitation Office
2019

Based on data from the Environmental and Cleanliness
Service of Pekanbaru City from 2017 to 2019, garbage in the
rivers has increased every year, the most waste floating in the
river such as drink bottles, bottle caps, shampoo bottles, and
other plastic waste[41]-[48]. Garbage collection using an
excavator in the river is carried out by cleaning officers in
one week twice[49]-[50].

To clean the river from floating rubbish, cleaners usually use
an excavator machine. This machine works by picking up
trash that is on the edge of the Siak River, which is directly
controlled by the cleaning service. In the process of picking
up floating garbage on the Siak tributary, the excavator
machine has difficulty picking up garbage in the middle of
the Siak tributary because the Siak tributary is 10 meters
wide while the excavator's reach is only 3.5 meters from the
edge of the Siak tributary. The types of waste that are mostly
found in the middle of the Siak river are bottle waste and
plastic waste. To pick up garbage in the middle of the Siak
tributary that cannot be reached by the excavator, the janitor
pushes the trash to the excavator so that it can be reached and
picked up by the excavator. Therefore, this ship robot is
expected to be able to help excavators in collecting garbage
in the middle of river waters with a river width of 10 meters
and picking up trash such as drink bottles, bottle caps, and
plastic waste.
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This problem can be overcome by utilizing existing
technology, one of which is the use of joysticks and
smartphones or so-called smartphones based on the Android
operating system and the Arduino Uno microcontroller[10].
This study uses the garbage collection method in the river
with a joystick PS 2 as a controller for the trash collecting
ship robot in the Siak River and an Android smartphone as a
display to display the results of the mini camera and Arduino
Uno as hardware for the input/output system process and
wireless PS 2 as a connector[11]. Between Joystick ps 2 and
Arduino Uno. In accordance with technological
developments, there is a need for a system that can assist in
collecting river waste and can make it easier for cleaners to
collect garbage in the river and facilitate the control process
that can make clcaminaxrsmncl efficient[12].

II. METHODOLOGY
In this stage, the researcher uses the prototype method
because this method is a mdJod that is widely used by
software developers[13]. The essence of this method is the
work of a model development into a final system[14]-[51]-

[52].

Requirements Analysis

Prototype Design Process

Building Prototype No

Yes |

Prototype Evaluation

Fig.1. Prototype Model Stages

The following are the stages of developing a prototype
model:

a. Collection of Needs

Collection of Requirements is the stage where the client
and developer jointly define the software and identify needs
and systems that are created in consultation with the
Pekanbaru City Environmental and Sanitation Office[15]-
[53].

b. Prototype Design Process

At this stage of the design process, the authors plan and
design the design before carrying out the tool-making
process[54].

c. Building Prototype
In this stage, the writer builds a prototype while designing
a temporary design that focuses on making tools.

d. Prototype Evaluation

In the Prototyping Evaluation Phase, the results of the
software design will be realized to the cleaning officers of
n: Pekanbaru City Environment and Sanitation Service,
whether the prototyping that is built is in accordance with the
wishes and needs of the janitor or not. If it does not match,
the prototyping will be revised by repeating the previous
steps[16].[17].

III. RESULTS AND DISCUSSION

Process Analysis

Process analysis is to analyze the process from the first
time the PS 2 system and joystick as controllers are built and
until the PS 2 joystick can control the garbage collection ship
robot in the river. In making a trash pick-up ship robot in the
river using an Arduino Uno microcontroller with an Android
smartphone-based PS 2 joystick controller, this is done in
stages:

1. The vessel is made of acrylic coated with paralon pipes.

2. The ship measures 21.0 x 2.97 centimeters.

3. Connect the PS 2 wireless receiver device to the Arduino

Uno R3, which functions as a link between the PS 2

joystick and the Arduino Uno

Connect the Arduino Uno R3 to the motor relay driver,

which functions to regulate the voltage of the electric

current, and the DC motor functions to mobilize the ship

robot.

5. Connecting Arduino Uno R3 to a servo motor which

functions to lift trash into the ship robot

Joystick PS 2 as a controller for the garbage collecting

ship robot in the river by controlling motion with

forwarding, backward, left, and right commands

7. Smartphone as a display to display the results of a camera
that is connected via a wireless camera.

System Configuration Analysis

The following is a description of the configuration of a
garbage collection ship robot using an Arduino Uno
microcontroller with an Android smartphone-based PS 2
joystick controller on the river. The image below is a series
of tools for the Waste Collection Ship Robot System Using
the Arduino Uno Microcontroller with an  Android
Smartphone-Based Joystick Controller for Ps 2.
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Fig.2. Overall Hardware Configuration Series

From Figure 2, it can be explained as follows:
1. Arduino Uno R3

Microcontroller component where all comnfhds from the
application are processed into action on other hardware. The
Arduino Uno can be powered via a USB connection or by an
exte.ma] power supply.

LE
2. Ie L293d Motor Driver

Ic L293d Motor Driver, which functions to control the
direction of rotation and speed of a DC motor or stepper
motor. Able to output voltage for DC motors and stepper
motors of 50 volts.
3. Motor Dc

A DC motor is affpe of electric motor that works using a
DC voltage source. DC motor, or direct current motor, as the
name implies, uses direct current and indirect / direct-
unidirectional. DC motors are used in special applications
where high starting torque or constant acceleration is
reqi ired for a wide speed range.

p)
4. Servo Motor

A servo motor is a device or rotary actuator (motor)
designed with closed-loop feedback (servo) control system
so that it can be set up or adjusted to determine and ensure
the angular position of the motor output shaft.

5. Wireless Ps2 Receiver
Serves as a receiver for input data sent from the PS 2
joystick (Transmitter).

6. Joystick Ps2
Functioning as a controller of the ship's trash-collecting
robot in the river.

7. Smartphone
Serves as a display to display the results of the camera
connected via wifi.

8. Camera
As a medium to see the trash around the ship robot.

Implementation of river garbage collection vessel robot

Fig. 3. Implementation of a garbage collection vessel
robot in a river

System Testing

System testing of the Joystick ps 2, Ps 2 Receiver, and
Arduino Uno on the trash collection ship robot system using
the Arduino Uno microcontroller with an Android
smartphone based joystick controller PS 2 can be done with
the following steps:

1. First, turn on the trash collecting boat robot in the river.

2. After that, the trash pick-up ship robot system using an
Arduino Uno microcontroller with a joystick controller
PS 2 based on an Android smartphone will turn on like
the supporting devices, namely Arduino Uno, Motor
Relay Driver, Dc Motor, Servo Motor, Ps 2 Receiver.

Fig4. Syélem Devices Turns on

3. Turn on the joystick ps 2 as the robot controller for the

garbage collection boat in the river.

Connect the ps 2 joystick with the ps 2 wireless receiver

so that the Arduino Uno process will run commands from

the ps 2 joysticks.

5. Turn on the camera as a medium to see trash in the river
that is connected to an android smartphone.
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6. Then prepare the Android Smartphone and open the
Camera Application and turn on the Smartphone wifi and
connect the smartphone to the camera, which will be used

as a display to view trash.

Fig. 5. Turn on Wifi Smartphone and Open the Camera
Application

7. After everything is connected, then we test the buttons on
the PS 2 joystick whether it goes well or not.

Figure. 6. Button Test

Testing Distance of Ps 2 Wireless Receiver Connectivity

Tests were carried out to find out to what extent the ps2
Wireless joystick transmitter can send data to the Ps2
‘Wireless Receiver, which will be written on the Arduino Uno
microcontroller.

Table 2. Testing the connectivity of the Wireless Ps2

Receiver

Distance Therfe isa .ﬁil;'l[::ut

Barrier Barriers
1 Meter | Detected Detected
2 Meter | Detected Detected
3 Meter | Detected Detected
4 Meter | Detected Detected
5 Meter | Detected Detected
7 Meter | Detected Detected
10 Meter | Detected Detected
15 Meter ‘I::(:::ct od Not detected

The results of the connectivity test above indicated that the
Ps2 Wireless Receiver's range reached 10 meters.

Testing Tools
Table 3. Testing Motor Dc
Trial A
Numbe | Lype of Whichis | pocult
v Testing expected
Tools can
1 Move forward | move Accepted
forward
. The tool
Moving
2 back ward can move Accepted
‘ backward
Move Turn The tool
3 . can turn Accepted
Left .
left
Move Turn The tool
4 . can turn Accepted
Right .
= right
Table 4. Servo Motor Testin
Trial Type of Which is
Number | Testing expected Result
The tool
| Litter bottle can l?it Accepted
caps plastic
waste
The tool
Garbage can lift .
2 Cover Gallons | plastic Accepted
waste
The tool
Glass Drink can lift
3 Trash plastic Accepted
waste
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Table 5. Camera Testing
Trial | Type of Which is
Number | Testing expected Result
Camera
Camera Connected
! Connection | toa Accepted
smartphone
The
camera can
2 Camera see the Accepted
trash
around the
ship robot
IV. CONCLUSIONS

Based on the results of the analysis, design, and
implementation that have been done. Then some conclusions
can be drawn, including the following: This ship robot
prototype can pick up trash in the river using a ps 2 joystick
where the ps 2 joysticks will be connected via a psdireless
receiver which is used as control of a ship with the command
to move forward, move backward, turn left, turn right and
pick up the trash. The only trash that can be taken by the ship
robot prototype is 200 grams of garbage, such as drink bottle
caps and gallon caps. This ship robot prototype is controlled
by a PS 2 joystick with a connection distance between the
joystick and wireless receiver of only 10 meters, and it is
used to pick up trash with a river width of 10 meters and pick
up trash that is on the banks of the river so that it can reduce
waste buildup and reduce water pollution in the river. . By
utilizing existing technology, one of which is the use of a
joystick as a control for a ship/trash boat robot in a river, an
Arduino Uno microcontroller as hardware to process the
system input/output and wireless ps 2 as a link between the
Joystick ps 2 and Arduino Uno.
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