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ABSTRACT 
In this project a conveyor has been designed to differentiate various solid wastes that in general occur at our households. The 
wastes are segregated using various sensors and also by image processing technique. The separated wastes are supplied to 
different boxes of its respected categories namely metals, plastics and bio-degradable. The Bio-degradable wastes are supplied to 
the bio compost unit and conversion is done. Plastics and Metals are separately sold as scrap to recycling industries. The project is 
of immense importance in our daily life and reduces the trouble of waste collection and segregation by automating the work. 
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INTRODUCTION 

 

The accumulation of different types of wastes has been an increasing trouble in our daily life. Variety of 

wastes accumulate in our households and streets daily. There has been a trouble in their collection and storage 

processes. The problem of segregating them has also been a challenge for the authorities. This project deals in 

providing a solution for the conventional human interfered waste segregation system by automating the 

processes involved in it. The wastes are commonly collected by a series of dustbins and are supplied to a 

conveyor where it is supervised by a series of sensors that observe the type of waste material present in the 

conveyor. Once the material is sensed it is directed to its respective bin namely plastic, metal or bio-degradable. 

The segregation is mainly concerned on the solid waste materials that can exist in a common household. 

Specific sensors for metal detection and image processing technique is used for detecting the plastic materials 

that move in the conveyor. The main intention in fabricating such an idea is to reduce the human intervention in 

waste collection and to provide an optimum method in storing and recycling them. 

 

2. Literature review: 

The existing methodology has been dealing with material handling at industries. There are many methods 

that also deals in separating waste materials. But, the problem being in the effectiveness of segregation. Most of 

the methods simply separate metals and plastics. But, since plastics do not display any specific characteristics, 

the effectiveness is lost. Thus, the existing methods display means to separate wastes, but the proper separation 

is lacking. 
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3. Problem Definition: 

Our idea proposes a novel method in handling and separating waste materials. It also provides a way to 

recycle bio degradable wastes that occur in our house wastes. There are specific sensors provided for detecting 

the presence of metals. The sensory arrangements also are designed such that, the increase in the number of 

sensors provide improved effectiveness in segregation. We are applying the idea of image processing in order to 

segregate plastic materials effectively. This technique has a unique approach in capturing and recognizing the 

image under observation. This also improves the effectiveness of the segregation as every object under 

observation can be recognized by the image processing technique. 

The wastes are dropped in dustbins which fall into the underlying conveyor arrangement. The conveyor 

drives the wastes into a separate conveyor that has the sensory arrangements and the image processing attached 

to it. The sensors and image processing technique identifies the object to be of type plastic, metal or bio 

degradable and they are directed to their respective bins. The bio degradable wastes are supplied to bio compost 

arrangement that yields manure. 

 

4. Belt Conveyor: 

A. Prototype: 

A belt conveyor consists of two pulleys, with a continuous loop of material - the conveyor belt - that rotates 

about them. One or both of the pulleys are powered, moving the belt and the material on the belt forward. The 

powered pulley is called the drive pulley while the unpowered pulley is called the idler. There are two main 

industrial classes of belt conveyors. Generally companies providing general material handling type belt 

conveyors do not provide the conveyors for bulk material handling. In addition there are a number of 

commercial applications of belt conveyors such as those in grocery stores.  

The belt consists of one or more layers of material. Many belts in general material handling have two 

layers. An under layer of material to provide linear strength and shape called a carcass and an over layer called 

the cover. The carcass is often a cotton or plastic web or mesh. The cover is often various rubber or plastic 

compounds specified by use of the belt. Covers can be made from more exotic materials for unusual 

applications such as silicone for heat or gum rubber when traction is essential. 

 

B.Infrared Module: 

Infrared module is used to detect the presence of waste materials in the conveyor. The transmitter sends the 

IR signal which strikes the object which is received by the receiver. Only with the presence of the object does 

the conveyor run. 

                                                
Fig. 1: INFRARED Module 

 

C. Proximity Metal Sensor: 

To detect the presence of metallic substances, this sensor is used. A proximity sensor often emits an 

electromagnetic field or a beam of electromagnetic radiation (infrared, for instance), and looks for changes in 

the field or return signal. The object being sensed is often referred to as the proximity sensor's target. Different 

proximity sensor targets demand different sensors. The maximum distance that this sensor can detect is defined 

"nominal range". Some sensors have adjustments of the nominal range or means to report a graduated detection 

distance. Some know these process as "thermo sensation”. Proximity sensors can have a high reliability and 

long functional life because of the absence of mechanical parts and lack of physical contact between sensor and 

the sensed object. 
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Fig. 2: Proximity Metal Sensor 

 

D. DC Motor: 

In any electric motor, operation is based on simple electromagnetism. A current-carrying conductor 

generates a magnetic field; when this is then placed in an external magnetic field, it will experience a force 

proportional to the current in the conductor, and to the strength of the external magnetic field. As you are well 

aware of from playing with magnets as a kid, opposite (North and South) polarities attract, while like polarities 

(North and North, South and South) repel. The internal configuration of a DC motor is designed to harness the 

magnetic interaction between a current-carrying conductor and an external magnetic field to generate rotational 

motion. 

 

                                                             
Fig. 3: DC Motor 

 

E. Pneumatic cylinder: 

Pneumatic cylinder (sometimes known as air cylinders) are mechanical devices which use the power of 

compressed gas to produce a force in a reciprocating linear motion. Like hydraulic cylinders, something forces a 

piston to move in the desired direction. The piston is a disc or cylinder, and the piston rod transfers the force it 

develops to the object to be moved. Pneumatic cylinders are preferred because they are quieter, cleaner, and do 

not require large amounts of space for fluid storage. Because the operating fluid is a gas, leakage from a 

pneumatic cylinder will not drip out and contaminate the surroundings, making pneumatics more desirable 

where cleanliness is a requirement. 

                                                      
Fig. 4: Pneumatic cylinder 
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E. Solenoid Valves: 

A valve is a device that regulates the flow of fluid (gases, liquids, fluidized solids, or slurries) by opening 

and closing or partially obstructing passage ways. A 5/2 way directional valve from the name itself has 5 ports 

equally spaced and 2 flow positions. It can be used to isolate and simultaneously bypass a passage way for the 

fluid which for example should retract or extend a double-acting cylinder. There are variety of ways to have this 

valve actuated. A solenoid valve is commonly used, a lever can be manually twist or pinch to actuate the valve, 

an internal or external hydraulic or pneumatic pilot to move the shaft inside, sometimes with a spring return on 

the other end so it will go back to its original position when pressure is gone, or a combination of any of the 

mention above. 

 

                                                
Fig. 5: Solenoid Valves 

 

F. Air Compressor: 

Compressor provides air. Air compressors are available in many configurations and will operate over a very 

wide range of flow rates and pressures. Selection of the air compressor is only the first step in designing an 

efficient and reliable compressed air system. The air exiting the compressor is saturated with moisture and will 

have compressor lubricants (lubricated compressors only). Other chemicals that may have been drawn into the 

compressor intake may also be present. This contamination is harmful to many processes. Air purification 

equipment, filters are used to remove them. 

 

                                                                             
Fig. 6: Air Compressor 

 

5.  Proposed System: 

 

                  
Fig. 7: Proposed system block diagram 

 

The project mainly aims at gated communities and provides means to reduce the human work involved in 

collecting the wastes that occur at the households and segregating them. The proposed system uses a conveyor 
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arrangement combined with a series of sensors and image processing technique. The wastes thrown into the 

dustbin falls on the conveyor, which is directed to another arrangement that houses the sensors. Each individual 

houses is fitted with a dustbin, whose basement is connected to the conveyor belt. The wastes from the conveyor 

are then directed to another conveyor. This second conveyor arrangement has various sensors and image 

processing arrangement attached to it. The wastes moving in the conveyor passes the sensors. The sensors are 

proximity metal sensor and image processing arrangement for metal detection and plastic material detection 

respectively. The material, if happens to be metal, is then pushed to a bin that houses metallic wastes. Plastic 

being difficult to recognize, is observed using image processing technique. Image processing technique allows 

storage of different types of images pertaining to different substances and the method deals with recognizing the 

substances by different parameters that the images has of its own. The bio degradable wastes happen to be the 

one that remains unrecognized in the above mentioned sensors. These wastes are directed to a pit, where they 

are compressed by a pneumatic hand. This pit is designed such that, the bio degradable materials rests there and 

by time get converted to bio manure, which is of value. The bio degradable wastes can also be recycled to form 

bio gas, which are of profitable value. 

 

                             
Fig. 8: Mechanical Block 

 

 
 

Fig. 9: Conveyor Arrangement 

 

6. Conclusions and Future Research: 

Considering existing techniques of material separation, we have developed an idea to separate the waste 

materials that occur at a community. The idea deals with separating the waste materials into metals, plastics and 

bio degradable and also recycling the bio degradable wastes to produce bio manure. The metals and plastics can 

be sold to industries that accept scraps, thus making the venture profitable and economic with returns for the 
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community. Provision to manage the liquid wastes that occur at houses. Upgrading the method to collect and 

separate the wastes from street dustbins. 
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