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Abstract : As we know that the clean environment is most important in our daily life. Due to requirement of foods, goods and
electronic devices need of plastic and cardboard is increasing in whole world. After purchased many items peoples throw items
packing material on roads, park and other places from which our environment will be polluted. It highly affect on wild animals,
health security and children. In rural and urban areas garbage collection is big issue in now days so we make “Autonomous
Garbage Collector Robot”. It is user command basis robot which is made of many electronic components like Arduino UNO,
Servo Motor, Bluetooth module HCO5, four Dc geared shaft motors, Motor driver shield 1293d and jumper wires. All project
components are fabricated on 36cmx15cm plane plywood. Autonomous garbage collector robot will be operated by the
application Arduino Automation App which is necessary to install every user Smartphone. This robot needs 12v power supply for
the working. It has four wheels for the movement of robot and also jaw which is made of cardboard. The jaw type lifter attached
with servo output shaft it is capable to move in any angle between 0’to 180: Four wheels of robot is controlled by motor driver
shield 1293d. The Servo Motor and Motor driver shield working when it receives the command of Arduino UNO because it
contains main code for movement of robot. HCO5 Bluetooth module Txd and Rxd pin is connected to Rxd and Txd pin of Arduino
Uno respectively. When the user send the command like f, b, r, 1, sand c through mobile then HCO5 Bluetooth module receive
the command and send to Arduino Uno if user command will be same to command of main code then robot will start working.
When user command “f” then robot move in forward direction, when user command “b” then robot move in backward direction,
when user command “/” then it move left direction, when user command “r “then robot move in right direction, when user
command “s” then robot will be in stop condition and when user command “c” then servo motor lifting the garbage at angle 90
degree and throw into bin. This project is physically demanding in rural and urban areas and its future scope is better according

to now days.
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I. INTRODUCTION

Garbage collection is that the big issue globally and it needs serious attention. There’s no proper management of waste and
garbage in rural and concrete area in India, which can cause threat to health security, hygiene, human safety and wild life
safety. Presently thel garbage collection system exists in most places, where human intervention is involved. Manual garbage
collection and garbage collection is the good source to generate employment but there are some issues associated with it, like
some time there is unavailability of manual labor for days such as in maintaining railway tracks. There is a big concern of
human safety when harmful gases exist. Garbage is the major problem not only in cities but also in rural areas of India. It is a
major source of pollution. Indian cities alone generate more than 100 million tons of solid waste a year. In 2000, India's
Supreme Court directed all Indian cities to implement a comprehensive waste-management programmed that would include
household collection of segregated waste, recycling and composting. These directions have simply been ignored. No major city
runs a comprehensive programmed of the kind envisioned by the Supreme Court. It is not wrong to say that India is on verge of
garbage crisis even though 9000 crore rupees are allotted for the Swachh Bharath Abhiyan.
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There are already different type of garbage collection robots like Robo-dumpster which mainly aims at collecting garbage from
full cans and dispose it designated area and Dust cart which is designed to navigate through urban areas avoiding static and
dynamic obstacle and waste door to door. These robots which are in use have various disadvantages like high implementation
cost, not user friendly and aims at only collecting filled dustbins but not on collecting mechanism, etc.Also, Municipal solid
waste workers (MSWWSs) or refuse collectors, universally expose too many work related health hazards and safety risks,
notably allergic and other diseases of the respiratory system. Health impacts could also entail musculoskeletal, gastro intestinal
and infectious diseases as well as injuries caused by work-related accidents. Hence to overcome this major problem of waste
collection Autonomous Garbage Collection robot is developed. It aims at providing automatic control to collect the garbage. It
differentiates between static and dynamic obstacle and move accordingly as it programmed. It basically consists of sensors at
different levels to detect the dynamic obstacle. It also disposes the garbage to a pre-specified place. If the trash bin is filled, it
will be detected and the garbage will be disposed.

Il. METHODOLOGY

In the present paper, the design of garbage collector robot uses technical method. In sequence, the method is identification of
the needs required. Then these needs are analyzed to get specific components. These components are later integrated to get the
desired output. The basic methodology is as shown in figure .The operation of the robot can be classified into two main
categories. They are motion control of the robot and garbage collection.

A. Locomotion of Robot

The robot can travel in the randomly path by using a combination of motors, drivers, and connected to the Arduino. This system
consists of four shaft motors of 150 rpm each, motor drivers. The Bluetooth module act as input to the Arduino. The motors are
connected to the output of the Arduino through the drivers. The motors are made to rotate based on the preprogrammed
instructions in the Arduino.

B.Garbage Collection

The robot Garbage collection system consists of a set of rotating blades mounted on a shaft connected to the motors. The
mechanism will not operate for entirety of the vehicle operation and will rotate only for predetermined set of conditions.. The
main aim of the mechanism is to collect garbage which is of similar dimensions to that of juice cartons, plastic bottles, crushed
papers, and all light items whose height is between 5 cms. Mechanism is mounted on the front side of the base with an appropriate
ground clearance. Two motors are mounted on the two sides of the shaft and is connected to Arduino to perform rotating
mechanism. The collection mechanism is built is such a way as to suit public places like gardens, bus stands, footpaths. When the
user sends the message through Bluetooth via detects, the mechanism rotates and the garbage is pushed into a bin which is placed
right behind the mechanism. The robot keeps collecting the garbage until it reaches certain height in the bin.

C. Hardware Requirement
Arduino UNO

HCO05 Bluetooth Module
Servo Motor

DC Gear Motor

Arduino Shield Motor 1293d

agkrwnE

Arduino UNO

The Arduino Uno which is shown in fig. 1.1 is an open-source microcontroller board based on the Microchip ATmega328P
microcontroller and developed by Arduino.cc. The board is equipped with sets of digital and analog input/output (1/0) pins that
may be interfaced to various expansion boards (shields) and other circuits is shown in figure 1.1.

Figure 1.1
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HCO05 Bluetooth Module

HC-05 Bluetooth Module which is shown in figl.2 is an easy to use Bluetooth SPP (Serial Port Protocol) module, designed for

transparent wireless serial connection setup. Its communication is via serial communication which makes an easy way to interface
with controller or PC.

Figure 1.2

Servo Motor

A servomotor is a rotary actuator or linear actuator that allows for precise control of angular or linear position, velocity and
acceleration. It consists of a suitable motor coupled to a sensor for position feedback.Which is shown in fig 1.3.

Figure 1.3

DC Gear Motor

A Direct Current (DC) motor is a rotating electrical device that converts direct current, of electrical energy, into mechanical

energy. An Inductor (coil) inside the DC motor produces a magnetic field that creates rotary motion as DC voltage is applied to its
terminal which is shown in figure 1.4.

Figure 1.4

Arduino Shield Motor 1293d

L293D shield is a driver board based on L293 IC, which can drive 4 DC motors and 2 stepper or Servo motors at the same time.
Each channel of this module has the maximum current of 1.2A and doesn't work if the voltage is more than 25v or less than 4.5v.

Figure 1.5

D. Circuit diagram

According to circuit diagram we used seven electronic components which are Arduino UNO, Motor Driver Shield 1293d,
HCO05 Bluetooth Module, Dc gear Shaft Motors, 12 v Battery, Servo Motor and Jumper Wires etc. In the below figure 3.2 give
12 v power supply to Motor driver Shield 1293d its name is shield because of it is shield on Arduino UNO. HCO5 Bluetooth
Module TXD and RXD pin connected to 0 and 1 pin of Arduino UNO. Four Motors connected to motor driver shield at M1,
M2, M3 and M4. Servo motor has three wires red, yellow and Brown in which red indicates positive terminal, brown indicates

negative terminal and yellow indicates signal pulse. The Signal pulse wire of servo motor is connected or sold with 11 pin of
Arduino UNO which is shown in figure 1.6.
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AAA Battery

Figure 1.6 Circuit Diagram

E. Flow Chart

Signals transfer

Datatransfer

!

Particularvalue | transfer

Checking
of Signals

7

Datatransfer

Figure 1.7 of Flow Chart
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F. Working Model

The Autonomous Garbage Collector Robot collects light weight garbage like plastic, cups bottles etc. It’s unable to lift large
weight garbage and not detect any obstacle ahead of jaw. This can be the user command basis robot only work when user gives
any command through mobile. The Arduino Uno is chargeable for whole working functionality of robot during this robot uses
150 rpm dc motors by which robot speed is maximum.HCO5 Bluetooth module play the important role in project that It help to
determine the communication between Human and Robot. The HCO05 Bluetooth Module work on UART protocol which suggest
Universal Asynchronous Receiver Transmitter. It’s basically use for serial digital communication from source to destination.
HCO5 Bluetooth work as transceiver device which implies it’s capable to either transmit data or receive data. Motor driver shield
is connected to four motors and every motor have 1.5 an influence which is given by 12 v battery. The Arduino UNO operates at
minimum 5 volt power supply it’s capacity approximately between 7v to 20v. It is the CPU of Robot.

12v power Supply

DC
Motor 1

HCO05 _
Bluetooth Arduino e
Module UNO Motor 2

DC
Motor 4

Figure 1.8 of Block diagram of Autonomous Garbage Collector Robot

I11. RESULT AND DISCUSSION
All the coding operation is done on Arduino IDE software which means Arduino Integrated Development Environment that
refers open source Arduino software makes to write code and upload it to the board. We tested all the hardware according to
particular circuit diagram of project. The motors are working according to user command and Servo motor also. This project is
only capable to lift small weight garbage. Movement of Robot follows the logic signal of Arduino UNO when the main
programme will executed.

Direction M1 M2 M3 M4
Forward ON ON ON ON
Backward ON ON ON ON
Left ON ON OFF OFF
Right OFF OFF ON ON
Stop OFF OFF OFF OFF

When the user command “c” then servo motor output shaft rotate at angle 0 to 90 degree.
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At 0 Degree At 90 Degree

Front view

Side view

JETIR2205491 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | d580


http://www.jetir.org/

© 2022 JETIR May 2022, Volume 9, Issue 5 www.jetir.org (ISSN-2349-5162)

IV. REFERENCES

10.

11.

12.

13.

Saravana Kannan G, Sasi Kumar S, Ragavan R, Balakrishnan M, April 2016 “Automatic Garbage
Separation Robot Using Image Processing Technique”, International Journal of Scientific and
Research Publications, Volume 6, Issue 4.

Hesham Alsahafi, Majed Almaleky, “Design and Implementation of Metallic Waste Collection
Robot”, SEE2014 Zone I Conference, April 3-5, 2014, University of Bridgeport, Bridgpeort, CT,
USA.

Osiany Nurlansa, Dewi Anisa Istiqgomah, Mahendra Astu Sanggha Pawitra, Member, IACSIT
“AGATOR (Automatic Garbage Collector) as Automatic Garbage Collector Robot Model”

International Journal of Future Computer and Communication, VVol. 3, No. 5, October 2014.
“Autonomous garbage collector — Robodumpster” International Journal of Civil Engineering and
Technology (IJCIET) Volume 9, Issue 12, December 2018.

Palacin J, Salse JA, Valganon I, Clua X. Building a Mobile Robot for a Floor-Cleaning Operation in
Domestic Environments. IEEE Transactions on Instrumentation and Measurement.2004;
53(5):1418-1424.

Singh AK, Balamurugan S, Aroul K, Marimuthu R. Design of Universal Module for Personal
Security. Indian Journal of Science and Technology. 2016;9(30):99031-99031.

Jha A, Singh A, Kerketta R, Prasad D, Neelam K, Nath V. Development of Autonomous Garbage
Collector Robot. In: Nath V, Mandal J, editors. Proceedings of the Third International Conference on
Microelectronics, Computing and Communication Systems;vol. 556. Springer. 2019.

Bai J, Lian S, Liu Z, Wang K, Liu D. Deep Learning Based Robot for Automatically Picking Up
Garbage on the Grass. IEEE Transactions on Consumer Electronics. 2018; 64(3):382—-389.

Khan dare S, Badak S, Sawant Y, Solkar S. Object Detection Based Garbage Collection Robot.

International Research Journal of Engineering and Technology (IRJET). 2018;05(3)

Razi Q, Nath V (2019) Design of smart embedded system for agricultural update using internet of
things. In: Nath V, Mandal J (eds) Nanoelectronics, circuits and communication systems. Lecture
notes in electrical engineering, vol 511, pp 372-382.

Bohra V, Prasad D, Nidhi N, Tiwari A, Nath V (2019) Design strategy for smart toll gate billing
system. In: Nath V, Mandal J (eds) Proceeding of the second international conference on
microelectronics, computing and communication systems (MCCS 2017). Lecture notes in
electrical engineering.

https://www.google.com/url?sa=i&url=https%3A%2F%2Fcircuitdigest.com%2Farticle%2Fservo-

motor-working-and-
basics&psig=A0OvVaw3otWivpgHwWmI2j11E vOWn&ust=1651481183442000&source=images&cd
=vfe&ved=0CAWQjRxaFwoTCIljYhPzOvicCFOAAAAAJAAAAABAD

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.indiamart.com%2Fproddetail%2Far

duino-uno-r3-microcontroller-board-

JETIR2205491 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | d581


http://www.jetir.org/
https://www.google.com/url?sa=i&url=https%3A%2F%2Fcircuitdigest.com%2Farticle%2Fservo-motor-working-and-basics&psig=AOvVaw3otWfvpqHwmI2j11E_v0Wn&ust=1651481183442000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCIjYhPz0vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fcircuitdigest.com%2Farticle%2Fservo-motor-working-and-basics&psig=AOvVaw3otWfvpqHwmI2j11E_v0Wn&ust=1651481183442000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCIjYhPz0vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fcircuitdigest.com%2Farticle%2Fservo-motor-working-and-basics&psig=AOvVaw3otWfvpqHwmI2j11E_v0Wn&ust=1651481183442000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCIjYhPz0vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fcircuitdigest.com%2Farticle%2Fservo-motor-working-and-basics&psig=AOvVaw3otWfvpqHwmI2j11E_v0Wn&ust=1651481183442000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCIjYhPz0vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.indiamart.com%2Fproddetail%2Farduino-uno-r3-microcontroller-board-18159639973.html&psig=AOvVaw1_RWq256u121s4EGybWpC5&ust=1651481269196000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCJCVzaf1vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.indiamart.com%2Fproddetail%2Farduino-uno-r3-microcontroller-board-18159639973.html&psig=AOvVaw1_RWq256u121s4EGybWpC5&ust=1651481269196000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCJCVzaf1vfcCFQAAAAAdAAAAABAD

© 2022 JETIR May 2022, Volume 9, Issue 5 www.jetir.org (ISSN-2349-5162)

14.

15.

16.

17.

18159639973.htmI&psig=A0vVawl RWqg256ul21s4EGybWpC5&ust=1651481269196000&sourc
e=images&cd=vfe&ved=0CAWQ|jRxqFwoTCJCVzaflvicCFOAAAAAJAAAAABAD
https://www.google.com/url?sa=i&url=https%3 A%2F%2Fwww.tinkermart.in%2Fshop%2FI1293d -

motor-driver-shield-for-arduino-
uno%2F&psig=A0vVaw0QylBwmrexual7IBPiBZ1Z&ust=1651481316843000&source=images&c
d=vfe&ved=0CAWQ|RxgFWOoTCK]_6LVv1VfcCFQAAAAAIJAAAAABAK
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.electronicwings.com%2Fsensors-
modules%2Fbluetooth-module-hc-05-&psig=AOvVaw0f-DXYy-
MSeC7NWMybrTP6&ust=1651481388907000&source=images&cd=vfe&ved=0CAWQjRxqFwoT
CliSk-D1vicCFQAAAAAJAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.amazon.in%2FRBC_Bo-dual-shaft-
motor_-2Pc%2Fdp%2FB07BCDWV9J&psig=AOvVawlnv8cMdRXr-

SkW1t RE26f&ust=1651481435355000&source=images&cd=vfe&ved=0CAWQjRxgFwoTCLitmf
X1vicCFQAAAAAJAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.alamy.com%?2Fstock-

photo%2Fjumper-
wires.html&psig=A0OvVaw36 V5hxbPOhmtTixpGlOmr&ust=1651481468132000&source=images
&cd=vfe&ved=0CAWQjRxqFwoTCMikg4h2vicCFOAAAAAJAAAAABAD

JETIR2205491 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | d582


http://www.jetir.org/
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.indiamart.com%2Fproddetail%2Farduino-uno-r3-microcontroller-board-18159639973.html&psig=AOvVaw1_RWq256u121s4EGybWpC5&ust=1651481269196000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCJCVzaf1vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.indiamart.com%2Fproddetail%2Farduino-uno-r3-microcontroller-board-18159639973.html&psig=AOvVaw1_RWq256u121s4EGybWpC5&ust=1651481269196000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCJCVzaf1vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.tinkermart.in%2Fshop%2Fl293d-motor-driver-shield-for-arduino-uno%2F&psig=AOvVaw0QylBwmrexuaJ7IBPiBZIZ&ust=1651481316843000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCKj_6Lv1vfcCFQAAAAAdAAAAABAK
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.tinkermart.in%2Fshop%2Fl293d-motor-driver-shield-for-arduino-uno%2F&psig=AOvVaw0QylBwmrexuaJ7IBPiBZIZ&ust=1651481316843000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCKj_6Lv1vfcCFQAAAAAdAAAAABAK
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.tinkermart.in%2Fshop%2Fl293d-motor-driver-shield-for-arduino-uno%2F&psig=AOvVaw0QylBwmrexuaJ7IBPiBZIZ&ust=1651481316843000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCKj_6Lv1vfcCFQAAAAAdAAAAABAK
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.tinkermart.in%2Fshop%2Fl293d-motor-driver-shield-for-arduino-uno%2F&psig=AOvVaw0QylBwmrexuaJ7IBPiBZIZ&ust=1651481316843000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCKj_6Lv1vfcCFQAAAAAdAAAAABAK
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.electronicwings.com%2Fsensors-modules%2Fbluetooth-module-hc-05-&psig=AOvVaw0f-DXYy-MSeC7NWMybrTP6&ust=1651481388907000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCIiSk-D1vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.electronicwings.com%2Fsensors-modules%2Fbluetooth-module-hc-05-&psig=AOvVaw0f-DXYy-MSeC7NWMybrTP6&ust=1651481388907000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCIiSk-D1vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.electronicwings.com%2Fsensors-modules%2Fbluetooth-module-hc-05-&psig=AOvVaw0f-DXYy-MSeC7NWMybrTP6&ust=1651481388907000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCIiSk-D1vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.electronicwings.com%2Fsensors-modules%2Fbluetooth-module-hc-05-&psig=AOvVaw0f-DXYy-MSeC7NWMybrTP6&ust=1651481388907000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCIiSk-D1vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.amazon.in%2FRBC_Bo-dual-shaft-motor_-2Pc%2Fdp%2FB07BCDWV9J&psig=AOvVaw1nv8cMdRXr-SkW1t_RE26f&ust=1651481435355000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCLitmfX1vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.amazon.in%2FRBC_Bo-dual-shaft-motor_-2Pc%2Fdp%2FB07BCDWV9J&psig=AOvVaw1nv8cMdRXr-SkW1t_RE26f&ust=1651481435355000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCLitmfX1vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.amazon.in%2FRBC_Bo-dual-shaft-motor_-2Pc%2Fdp%2FB07BCDWV9J&psig=AOvVaw1nv8cMdRXr-SkW1t_RE26f&ust=1651481435355000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCLitmfX1vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.amazon.in%2FRBC_Bo-dual-shaft-motor_-2Pc%2Fdp%2FB07BCDWV9J&psig=AOvVaw1nv8cMdRXr-SkW1t_RE26f&ust=1651481435355000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCLitmfX1vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.alamy.com%2Fstock-photo%2Fjumper-wires.html&psig=AOvVaw36_V5hxbPQhmtTtxpGIQmr&ust=1651481468132000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCMikg4b2vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.alamy.com%2Fstock-photo%2Fjumper-wires.html&psig=AOvVaw36_V5hxbPQhmtTtxpGIQmr&ust=1651481468132000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCMikg4b2vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.alamy.com%2Fstock-photo%2Fjumper-wires.html&psig=AOvVaw36_V5hxbPQhmtTtxpGIQmr&ust=1651481468132000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCMikg4b2vfcCFQAAAAAdAAAAABAD
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.alamy.com%2Fstock-photo%2Fjumper-wires.html&psig=AOvVaw36_V5hxbPQhmtTtxpGIQmr&ust=1651481468132000&source=images&cd=vfe&ved=0CAwQjRxqFwoTCMikg4b2vfcCFQAAAAAdAAAAABAD

