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ABSTRACT: This project presents Smart Dustbin-Separation of metal and non-metal by using IOT and 
ROBOTICS. Now a day, due to the busy work schedule people are not able Separate metal and non -metal waste. 
As we know, metals get corroded due to moisture, these moisture’s are naturally obtained by decaying process of 
fruits and vegetables. This leads to diseases. Finally, we are step forward to keep the environment hygienic and 
clean. In this project, we are using conveyor belt along with the robotic arm assembly for separating the metals 
and non -metal wastes. The robot arm consists of capacitive proximity sensor, which can detect the presence of 
plastics, wood…etc. On the other side a magnet is placed so that the metals can be attracted. These wastes are 
stored in different bins. When the dustbin is about to reach the full capacity this frame work sends a message with 
location to the operator. Therefore, the atmosphere gets free from air pollution. This process is done by using IOT 
and ROBOTICS. 
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I. INTRODUCTION 
 

India's trash age remains at 0.2 to 0.6 kilograms of waste per head every day. Isolation at source is significant 
for clean urban areas. India's per capita waste age is high to the point, that it makes an emergency if the junk 
jockey doesn't visit an area for two or three days. Squander has been heaping up in many dumping grounds all 
over India. The greater part of this waste is in blended structure and subsequently can't be discarded adequately. 
The most ordinarily utilized waste taking care of systems are consuming of waste or utilizing it as landfill.. It 
should be basic with respect to regions to isolate the degradable from non-degradable waste. Degradable 
squanders would then be able to be exposed to treating the soil. Squanders like plastic, metal, paper and so forth 
can likewise be exposed to reusing. Here and there, the waste can really fill in as an asset. By isolating waste into 
various classes we can actualize forms that will prompt viable asset usage. Presently the Municipal Solid Waste 
(MSW) squanders as one of the fundamental urban way of life (MSW) materials. The yearly strong waste is about 
1.3 billion tones and it appears that tis limit will rise to 4.3 billion tones constantly of 2025, which will cover half 
of the all-inclusive community around the world Furthermore, the dealing with the waste gathering forms is a 
standout amongst the most muddled assignments in the rustic territory on the grounds that the measures of strong 
squanders produced by private and business modern site are colossal. These because of the colossal amounts of 
various sorts of strong squanders are delivering each day, which make a disturbing issue of their transfer. Along 
these lines, a powerful way is required for accumulation of strong waste and usage of strong waste instead of 
focusing on transfer alone. Along these lines, strong waste administration incorporates the board of exercises 
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identified with create, to store, to gather, to dislodge and to transport, to reuse and to reuse, to process and to 
arrange, which ought to be ecologically good, tolerating to the standards of economy, feel, and vitality 
preservation. 
 

A careful review in waste management and the board is made because of the quick increment in the populace 
development just as monetary development, there is a wonderful increase in the wastage's which is made by us. 
Here, in the biological community it makes a noteworthy issue and difficulties the city company of the city. This 
paper introduces an effective strategy for distinguishing and isolating the strong squanders. Utilizing IoT checking 
of hardware was made to play a critical role. As in the earlier days, strong waste gathering and management was 
proposed by numerous individuals in India and different nations. However, it created just the aftereffect of refuse 
gathering and observing of the container limit and however the current was not compelling for usage in urban 
areas and country regions to control the rubbish contamination, unavoidable infections and asset consuming. In 
order to conquer this, the present structure carried with  
leeway of detachment procedure to maintain a strategic distance from the current issues. with the assistance of 
sensors like capacitive nearness and ultrasonic the plastics are recognized and the receptacle levels are checked 
and overseen by getting fitting information to the city company in the city and in the provincial areas. This outline 
work can be executed for any urban communities and just as country areas. A brief clarification of the setup is 
talked about further. 

 

II. RELATED WORK 
 
In paper [1], they talked about Different waste treatment alternatives for city strong waste in a frameworks 
investigation. Diverse blends of cremation, materials reusing of isolated plastic and cardboard holders and organic 
treatment (anaerobic assimilation and fertilizing the soil) of biodegradable waste. In paper [2], this paper gives a 
diagram of the condition of city strong waste administration (MSWM) by nearby experts in Kenya, additionally 
conceivable arrangements that can be attempted to improve metropolitan strong waste (MSW) administrations are 
talked about. In paper [3], they talked about the difficulties accumulation procedure of squanders, required labor, 
gathering and transportation of civil strong squanders. In paper [4], they talked about each city government which 
accommodated its inhabitants, for example, administration levels, natural effects and expenses change significantly, 
strong waste administration towards the urban future. In paper [5], they proposed incorporated feasible waste 
administration which contains age and partition of squanders, accumulation, exchange and transport, treatment, last 
transfer and reusing of squanders. In paper [6], this paper presents observational proof spreading over an expansive 
time skyline (2002– 2010) appearing financial and political elements sway in various ways on the arrangement of waste 
administration administrations. They look at five options in certain regions, including open and private administration 
conveyance equations and, inside each field, individual and joint alternatives. In paper [7], a robot arm is utilized for an 
assortment of utilizations relies upon the necessities, for example, business and modern working environments. In any 
case, utilizing these machines will give less precision while picking the items. In paper [8], it gives a short clarification 
about the applications and estimations of various vicinity sensors like inductive and capacitive. The paper says that the 
capacitive closeness sensors can identify the articles like plastic, wood, paper and furthermore fluid in a pre-set 
dimension. In paper [9], it gives a technique for keeping up the squanders which makes the civil work less. Separating 
the dustbins and the dimension of the containers are observed and hinted to the expert. In paper [10], they presented a 
double dustbin for waste administration in urban communities by partitioning the receptacles into two for putting away 
the dry and wet squanders. With the goal that it is anything but difficult to deal with the squanders this diminishes the 
asset eroding and contamination. In paper [11], they presented a framework called strong waste gathering as an 
administration. In this strategy when the dustbins are filled, the components present in this technique will produce the 
most limited course to the waste vehicle driver. In paper [12], in this paper, the creator talked about his points of view 
on probably the most critical methodology and proposals to challenges looked by the strong waste administration 
division and how strong waste administration can be put to rehearse by utilizing some conceptualizing systems, urban 
nearby bodies' strategy, Strength, Weakness, Opportunities and Threat (SWOT) examination. 
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III. PROPOSED WORK 
 

Arduino ATMEGA microcontroller is used to process the outputs from the sensors. Based on sensor outputs, 
the microcontroller provides control signals in the form of steps to a dc motor. Depending on the material the 
object is classified. After that the object is dropped into its respective bin. Hence plastics, metals and other 
wastes will be separated from disposable objects. The block diagram of the proposed work is shown in the 
below figure 1 
 

 
Fig 1: Block Diagram Of The Proposed System 

 
IV. WORKING 

 
This project is to assist Municipal Corporation and garbage collector contactors to efficiently monitor and 

collect solid waste from garbage bins in their region using IoT enabled solid waste management system. It will 
serve as a dynamic service, which shows status of each garbage bin in that region and an optimized route to reach 
fully filled garbage bins. In this smart dustbin, waste collection and segregation takes place. The hardware setup of 
the proposed system is shown below in figure 2 
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Fig 2: Hardware Setup Of The Proposed System 
 

The proposed framework consists of conveyor motor drive which comprises a conveyor belt. As the waste is 
thrown in the belt and after some movement the assembly attached with the belt which comprises magnet, robot 
arm and a capacitive proximity sensor. While on the movement of garbage waste the magnet which lies on the 
other side of the belt will attracts the metals and these are manually placed in the bin. 

While at the top of the conveyor belt were placed a capacitive proximity sensor which detect s the presence of 
plastics. After the detection the belt moves further and stops. At the point the robot arm will remove the plastics 
and places it in the separate bin automatically and the remaining waste (organic, papers…etc.) are automatically 
drops down on the other bin. 

Fig 3: Experimentalresults 1 
 

After this process when the bins get filled as shown in the figure 3, Node MCU ESP8266 Wi-Fi module which 
is connected with the ultrasonic sensor is placed inside different bins will detect the volume of the bin and sends 
the signals from the different bins to the server through IoT.Thes signals can be viewed in the form of percentage 
with the help of ubidots online application which is shown in the below figure 4 and 5. 
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V. OUTPUT 
 

Output of trash-1:                                                                       Output of trash-2: 

Fig 4: Experimental results 2     Fig 5: Experimental results 3 
 

And after viewing the percentage of the bin, when the bin levels are about to reach <=10cm, a notification mail 
or sms will automatically sent to the respective authority as shown in the below figure 6. 

 
Mailing the authority: 

Fig 6: Experimental results 6  
.  

VI. CONCLUSION 
 

The proposed method is a solution to the current waste management problem which will effectively segregate 
metal, plastic and other waste. The Automated Material Segregation system (AMS) effectively employs magnetic 
material can be used to attract metal items like iron and capacitive proximity sensors to differentiate between 
plastic and glass waste and the other wastes such as organics, papers are automatically drops in its respective bin. 
This framework can be successfully conveyed in enterprises for material isolation, scrap shops and urban family 
units. By this project, it can be hoped that as stated in the aim of this project that using this setup we can measure 
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the accurate waste type efficiently. And as living beings are facing the problems of inefficiently the usage of 
wastage pollution, humans can minimize the wastage by optimizing the usage of waste in an opulent manner. The 
technology used in designing has development board and the sensors, then for the population of 1.252 billion of 
India, humans can save 2.504 billion gallons of wastage per day ideally. 

VII. FUTURE WORKS 
 
 The accuracy of separation could be increased for different wastes such as metals(bronze, copper...etc.) and 

plastics. 
 

 Inlet section can be incorporated with a crusher mechanism to reduce the size of the incoming waste. 
 

 Inlet section can also be integrated with a blower mechanism to dehumidify the waste input in the system. 
Provisions can be made for on spot decomposition of wet waste.  
 

 GSM contraption to intimate to the nearest industry to use the metals collected. 
 

 Plastics can be segregated from the collected dry waste and also be processed based on their types, grades and 
colors.  
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