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issues, including an ineffective management system. The proposed project
consists of three main components which are hardware, ThingSpeak database
channel, and Telegram app. Administrators and cleaners are able to get real-
time notifications about the dustbin's status, location, slot, motion, and moisture
detection by connecting the ThingSpeak database channel to the Telegram
app. The ESP8266 NodeMCU microcontroller is equipped with three inputs and
six outputs. The input components consist of an ultrasonic, passive infrared
(PIR), and raindrop sensors [2]. The ultrasonic sensor determines the amount
of available space,the PIR sensor detects any motion [3], and the additional
raindrop sensor implies the level of moisture within the dustbin. While the output
components include an LCD, LED(s), servo motor, buzzer, Telegram
application and a centralized monitor.

2.0 OBJECTIVES

. To construct a hardware system uses an ESP8266 NodeMCU
microcontroller to measure the available space, motion, and moisturelevel
inside a dustbin.

[I. To develop a ThingSpeak database channel that links to Telegram app
which able to store, analyze, and to Telegram app which able to store,
analyze, and process all the data in each dustbin.

[ll. To create a central information monitor that will notify cleaners the status of
the dustbin in real-time even if they are unable to access the internet.

3.0 METHODOLOGY
HARDWARE

The project relied primarily on three different sensors to display and monitor the
output responses. An ultrasonic sensor is used to measure the amount of space
available, while a PIR sensor detects any motion within the dustbin. These
sensors are set up beneath the dustbin cover for analyzing all data inside the
dustbin. In addition, the raindrop sensor is installed at the bottom of the dustbin
to determine its moisture level. Furthermore, this smart prototype, as shown in
Figure 3.1, includes an LCD, LED(s), buzzer, and servo motor indicating
whether the dustbin is full or still available, as well as detecting the motion of
bugs and moisture level inside it.

»

Figure 3.1: The Proposed Project Prototype
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THINGSPEAK DATABASE CHANNEL

There are numerous useful platforms for data storage and analysis, including
the Blynk app, Google Cloud IoT, Cisco IoT Cloud Connect, ThingSpeak
Channel, and others [4]. This project utilizes ThingSpeak Channel as a key
foundation for the Internet of Things component, as well as an IoT analytic
platform service, to collect, visualize, and analyze data for the purpose of the
waste management system [5]. A channel must be developed within a
ThingSpeak database channel file, as shown in Figure 3.2, for storing,
analyzing, processing, and monitoring all the data information sent by the
sensors attached to the dustbin.
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Figure 3.2: The Interface of ThingSpeak Database Channel
TELEGRAM APPLICATION

In this project, the Telegram app connects with the ThingSpeak database
channel because it is easily accessible. Telegram is a popular cross-platform
messaging app that is widely used due to its improved privacy and encryption
features, as well as support for large group chats. It also has no affiliations
with other social media platforms, which makes it more appealing to some
[6]. This can be achieved by connecting the Telegram app to the ThingSpeak
channel. Thus, when ThingSpeak receives data that exceeds its threshold,
messages will show up in a Telegram group created specifically for a waste
management system. As shown in Figure 3.3, the notification displayed the
status of a specific dustbin, including the slot, location, motion and moisture
detection, and which dustbin needed to be collected.
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[ ThingSpeak™ Channels ~ Apps ~ Devices~ Support ™~ ,:] ThingSpeak" Channels ¥ Apps ~ Devices™ Support ¥
Apps / React / Reacton Dustbin 1
Apps / ThingHTTP / DUSTBIN STATUS (1)
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Name: DUSTBIN STATUS (1)
Condition Type: Numeric
APl Key: RAGTZWOEEHYMKLRH
Test Frequency: On data insertion
LastRan: 2024-02-18 09:31 Regenerate APl Key
Channel: Osstiin 2 URL: https://api.telegram.org/bot6678861971:AAFNO3djwt-Wq
Condition: Field 1 (Level of waste) is less than or equal to 5 LwWYHYpibSVAF-UnXRUSqlg/sendMessage?chat_id=-40580
50044&text=DUSTBIN 1: NEEDS TO COLLECT!!!
ThingHTTP: DUSTBIN STATUS (1
HTTP Auth Username:
Run: Only the first time the condition is met
HTTP Auth Password:
Created: 2023-10-28 11:48 am
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Figure 3.3: The Interface of Connecting ThingSpeak With Telegram App
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4.0 RESULT
HARDWARE OUTPUT
Figure 4.1 depicts the entire circuit connection of the project, including the

printed circuit board (PCB) and the three input connections. The circuit's input
connections have been successfully verified to produce the indicated output.

a) Connection on PCB b) Wiring Inside The Prototype

Figure 4.1: Circuit Connection onto Prototype

Referring to Figure 4.2, the condition displayed on the LCD indicates that the
dustbin remains available in space with no motion present. The green LED
indicates that the available space inside the dustbin is exceeding 5 cm from the
lid. Both statuses can be detected by an ultrasonic and a PIR sensor.
Meanwhile, the servo motor and buzzer are deactivated.

Figure 4.2: LCD Displays “Space Available and No Motion”
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Figure 4.3 depicts the status shown on the LCD, indicating that the dustbin is
ready to collect with the presence of motion. When the dustbin reaches a
spacing of less than 5 cm from the lid, the red LED indicates it is FULL. These
outputs are obtained from an ultrasonic sensor and a PIR sensor, respectively.
The servo motor rotates 90 degrees in order to secure the dustbin while the
buzzer will be activated.

Figure 4.3: LCD Displays “Ready To Collect and Motion Detected

Figure 4.4 illustrates the status indicated on the LCD when there is motion
and moisture detected within the dustbin. When the dustbin reaches a distance
of less than 5 cm from the lid, the red LED indicates that it is FULL. These
outputs come from an ultrasonic sensor and a PIR sensor, respectively.The
servo motor turns 90 degrees to lock the dustbin while the buzzer is activated.

Figure 4.4: LCD Displays the Moisture Level Detection
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SOFTWARE OUTPUT

The natification in Figure 4.5 shows the status of a specific dustbin, including
slot, location, motion and moisture detection, and which dustbin requires to be
collected.
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Figure 4.5: The Notification in Telegram App

Figure 4.6 shows that the dustbin has 11 cm of available space from the
dustbin’s lid with no motion by displaying a value of 0. It means that the dustbin
has not yet reached its capacity. As a result, the user is allowed touse the
dustbin.
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Figure 4.6: ThingSpeak Channel Analysis Shows The Dustbin is Still Available
and No Motion Detected
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In Figure 4.7, the data or measurement value indicates that the dustbin should
be collected. This is because the dustbin has already reached its limit, which is

less than 5 cm for the available space, and motion is detected by providing a
PIR value of 1.

Figure 4.7: ThingSpeak Channel Analysis Shows The Dustbin isFull and Motion
is Detected

The number of water droplets on the surface of raindrop sensor shown in
Figure 4.8 is 497 which means the dustbin is still dry. In this case, the threshold

limit of raindrop sensor is set to lower than 300 to reach its maximum moisture
level.

Figure 4.8: ThingSpeak Channel Analysis Shows the Moisture (wetness) Level
inside the Dustbin. The threshold is set
to number 300
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