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Abstract: 

Many times, in our city we see that the garbage bins or dustbins placed at public places are overloaded. It creates unhygienic 

conditions for people as well as ugliness to that Place leaving bad smell. To avoid all such situations we are going to implement a 

project called IoT Based Smart Garbage and Waste Collection bins. These dustbins are interfaced with microcontroller based 

system having IR wireless systems along with central system showing current status of garbage, on mobile web browser with html 

page by Wi-Fi. Hence the status will be updated on to the html page. Major part of our project depends upon the working of the 

Wi-Fi module; essential for its implementation. The main aim of this project is to reduce human resources and efforts along with 

the enhancement of a smart city vision. 
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1. INTRODUCTION 
 

Internet and its applications have become an integral part of 

today’s human lifestyle. It has become an essential tool in 

every aspect. Due to the tremendous demand and necessity, 

researchers went beyond connecting just computers into the 

web. These researches led to the birth of a sensational gizmo, 

Internet of Things ( IOT). Communication over the internet has 

grown from user - user interaction to device – device 

interactions these days. The IoT concepts were proposed years 

back but still it’s in the initial stage of commercial deployment. 

Home automation industry and transportation industries are 

seeing rapid growth with IoT. Yet not many articles have been 

published in this field of study. This paper aims in structuring a 

state of the art review on IoT. 

 

The technology, history and applications have been discussed 

briefly along with various statistics. Since most of the process 

is done through the internet we must have an active high speed 

internet connection. The technology can be simply explained 

as a connection between human’s computers-things. All the 

equipment’s we use in our day to day life can be controlled and 

monitored using the IoT. A majority of process is done with 

the help of sensors in IoT. Sensors are deployed everywhere 

and these sensors convert raw physical data into digital signals 

and transmits them to its control centre.  

 

By this way we can monitor environment changes remotely 

from any part of the world via internet. This systems 

architecture would be based on context of operations and 

Processes in real-time scenarios. Smart collection bin works in 

the similar manner with sensor namely IR sensor that indicates 

its different levels. The IR sensors will show us the various 

levels of garbage in the dustbins and also the weight sensor 

gets activated to send its output ahead when   its threshold 

level is crossed. These details are further given of the 

microcontroller (ARM LPC2148) and the controller gives the 

details to the transmitter module (Wi-Fi   module). At the 

receiver section a mobile handset is needed to be connected to 

the Wi-Fi router so that the detail of the garbage bin is 

displayed onto the HTML page in web browser of our mobile 

handset. 

2. MOTIVATION AND BACKGROUND 

 

In existing food waste management, local government’s man-

age food waste by deploying food waste bins and employing 

multiple pickup businesses for food waste collection. 

However, the existing food waste management method is 

based on a flat rate, that is, a price structure that charges a 

single fixed fee, which causes environmental problems and 

increases waste discharge because there are no restrictions on 

heavy producers of food waste and no incentives for lighter 

producers. Because food waste producers do not have a direct 

burden of expense for generating waste, it is difficult for their 

waste amounts to be efficiently reduced. Moreover, the low 

reliability of statistics on food waste has caused difficulty in 

adjusting and managing discharge amounts because a local 

government hires multiple pickup businesses for waste 

collection and each of them uses a different measuring to solve 

these problems in existing RFID-based garbage collection 

systems, an IoT-based SGS is proposed. The proposed SGS 

fits into the category of IOT applied to external and public 

environments and was therefore designed to include the 

necessary components for such applications 

 

 Reliability. 

 

In IoT applied to external and public environments, 

communication is important for service provisioning. In 

particular, since this type of IoT has a wide service Domain, 

reliable communication is necessary for devices to 

communicate with each other. Therefore, the SGBs utilized in 

the proposed system communicate with each other based on a 

wireless mesh network (WMN), securing communication 

reliability 

 

 Mobility. 

 

IoT devices in an external environment may need to move on 

occasion. For a high level of mobility, the proposed system 

operates with a battery instead of the fixed Power source that 

an existing RFID card system utilizes .With a battery-based 

power supply, the mobility of the proposed system is secured. 
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 Service Continuity. 

 

In IoT with a wide service domain, data exchanges and 

services should be conducted seamlessly at any time and any 

location. Thus, SGBs, which commu- nicate and exchange 

information based on a WMN, enable users to discharge their 

food waste anywhere a bin is available 

 

 User Convenience. 

 

User convenience has been enhanced with the advent of IoT. 

For user convenience, the proposed SGS reduces the process 

delay time of the existing RFID-based garbage collection 

systems, which enables users to discharge their food waste 

without a lengthy wait. 

 

 Energy Efficiency. 

  

IoT applied to external and public environments relies on an 

always-on infrastructure and requires mobility, causing a large 

amount of energy consumption. To solve this problem, the 

SGBs operate using energy-efficient techniques, increasing 

their battery lifetimes 

 

3. SYSTEM ARCHITECTURE 

 

Microcontroller ARM (LPC2148):  The LPC2148 

microcontrollers are based on a 32/16 bit ARM7TDMI-S™ 

CPU. With real-time emulation and embedded trace Support 

that combines the microcontroller With 32 kB, 64 kB and 512 

kB of embedded high speed Flash memory. 

  
 

UV Sensor:  This UV Sensor gives indicates the level of 

garbage filled in dustbin and Sensor is planted on the top of 

dustbin to Show us the actual level of garbage present in it. 

 
 

GPRS Module:  GPRS Module helps us to send the details of 

the dustbin at the Receiver side. 

                               

 Test cases and Results:  
      1) Dustbin when empty - 0% 

      2) Dustbin half – 50%  

      3) Dustbin full – 90%  

 

4. CONCLUSION 
 

This implementation of Smart Garbage Collection System 

using IoT, assures the cleaning of dustbins soon when the 

garbage level reaches its maximum. If the dustbin is not 

cleaned in specific time, then the record is sent to the higher 

authority who can take appropriate action against the 

concerned official. This system also helps to monitor the fake 

reports and hence can reduce the corruption in the overall 

management system. This reduces the total number of trips of 

garbage collection vehicle and hence reduces the overall 

expenditure associated with the garbage collection. It is 

ultimately helps to keep cleanliness in the society. This is quite 

a significant project in its originality and Concept.  We are 

using Internet of Things theory which gives this project its 

charisma and uniqueness about the concept. The project aims 

at cleanliness of the areas where trash bins are located and the 

very basic management that it contains with it. It aims at 

advanced management of the whole garbage collection system. 

We use ultrasonic sensors (details mentioned above) and its 

other hardware microcontrollers and processors such as 

Arduino for analyzing the garbage levels and sending 

information about it to administrators and then garbage trucks 

are being deployed by them. Another very important aspect of 

our project is the web portal that is designed in such a way that 

operators and citizens both will find it user friendly to monitor 

the garbage information of various places. Hence, all in all, an 

Iot Concept based software project with  electronic devices 

used, is the one that will be a great service to the world and 

make it a better place to live in, to some extent. 
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