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Abstract- In today’s modern age, it is very difficult to separate 
waste manually at household level due to the time crunch and 
busy schedule of people living in metropolitan regions. Also if the 
waste is separated manually, it may lead to spread of various 
harmful diseases. Hence to overcome this issue, we have put 
forth a solution. In our model, we are separating dry, wet and 
metallic waste by using inductive and capacitive proximity 
sensor. 

Index Terms- Inductive Proximity Sensor, Capacitive Proximity 
Sensor, Segregation. 

I. INTRODUCTION 

n current scenario the disposal of waste is a big concern for 
our society. This huge amount of waste is disposed by 

methods which have dreadful effects on nature. Without 
giving a thought, waste is dumped into various landfill sites. 
This method of dumping waste has detrimental effects on all 
living beings. To counteract this adversity, we have designed 
a system which separates three types of waste which are dry, 
wet and metallic. These wastes are then separated and 
collected into their respective bins. After the segregation is 
done, the respective authorities can dump the dry waste, use 
the wet waste for making compost and the metallic waste can 
be recycled. 

Keeping in account the space constraints of the houses in 
metropolitan regions, we have preferred to implement a 
vertical model instead of a horizontal one. 

 

The upper part of our model consists of a vertical hollow tube 
in which two slots are made. In these slots flaps are inserted at 
a certain inclined angle. Above the upper flap two inductive 
proximity sensors are placed and above the lower flap a pair 
of capacitive sensor is placed. Each flap is controlled using a 
servo motor. This hollow cavity is connected to the lower part 
of our model using a pair of wheels which are controlled 
using stepper motor. In the lower part, three bins are placed 
where different types of waste are collected. A door 
mechanism is incorporated to remove the bins once they are 
filled. At the bottom of this section wheels are attached so that 
the model can be made to move as per one’s convenience. 

Initially, when waste is dumped into the vertical hollow tube, 
it will fall on the first flap. The flaps are wrapped using 
aluminium foil which helps in improving the accuracy of 
detection of various waste materials. Here the inductive 
proximity sensor will detect if the waste is metallic or not. If 
the waste is metallic the tube would remain in its position and 
both the flaps would be opened. The waste would be dumped 
in the assigned bin. Now, if the waste is not metallic, only the 
first flap would be opened. At the second flap the capacitive 
proximity sensor will check if the waste is dry or wet. The 
capacitive sensor can detect a wide range of materials. A 
minimum threshold is set to detect only wet waste. If wet 
waste is detected the hollow tube will move forward above the 
appropriate bin and the second flap would be opened. Once 
the waste is dumped the flaps would move back to their 
respective position and the tube would also move back to its 
initial position. If wet waste is not detected the hollow tube 
will move backward above the bin allocated for dry waste. 
Now, again the second flap would be opened and the waste 
would be deposited in its bin. As before the tube would move 
back to its original position. 

II. ALGORITHM 
 

 Waste is dumped into the hollow tube.
 Detection of waste is carried out to determine if the 

waste is metallic or not.
 If  metallic, the waste is dumped in the appropriate 

bin.
 If the waste is not metallic, only the first flap will be 

opened.
 Detection of dry and wet waste is carried out.
 If  the waste is dry the hollow tube moves backward 

and waste is dumped .

I 
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 If  the waste is wet the hollow tube moves forward 
and waste is dumped.

 After the waste is dumped, the hollow tube returns to 
its initial position 

III. FLOWCHART 

 

IV. INDUCTIVE PROXIMITY SENSOR 

 
Figure 3: Inductive proximity sensor 

One of the main applications of inductive proximity sensor is 
detection of metallic objects without contact. The working of 
the sensor is dependent on a coil and an oscillator. The coil 
and oscillator are responsible for generation of an 

electromagnetic field in the vicinity of the sensing area. Once 
a metallic object comes near this surface, there is a change in 
the oscillations of the electromagnetic field. The increase or 
decrease in the amplitude levels of the oscillation is detected 
by the threshold circuit. This change in the amplitude 
modifies the output of the sensor. The working range of the 
sensor depends on the cross section and shape of the 
contactor. 

Sensitivity of sensor varies  when it  comes  in contact  with 
different metals and depends on the distance from the sensing 
contactor (d). The Following table shows operating range for 
different metals. 

Metal Operating range 

Iron 1xd   
Aluminum 0.4xd   

Copper 0.4xd   
Brass-Bronze 0.5xd 

Stainless Steel 0.9xd 

V. CAPACITIVE PROXIMITY SENSOR 

 
Figure 4: Capacitive Proximity Sensor 

The capacitive proximity sensor is used to sense a wide 
variety of materials which include non-metallic and damp 
objects. Capacitive proximity sensor measures the change in 
capacitance between the sensor and the object which is being 
detected. When an object comes in proximity of the sensor, 
oscillations are generated. The change in amplitude levels of 
the oscillations are detected by the threshold circuit which 
drives the amplifier connected to an external load. This 
external load is driven by the amplifier. A screw is situated on 
the rear side of the sensor which helps in adjusting the 
operating range. 

Sensitivity of sensor varies when it comes in contact with 
different objects and depends on the distance from the sensing 
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contactor (d). The Following table shows operating range for 
different metals. 

Materials Operating range 

Metal ~1xd 

Water ~1xd   
Plastic ~0.5xd   
Glass ~0.5xd 

Wood ~0.4xd 

VI. IMPLEMENTATION 

A. Upper Assembly 

The upper assembly is a vertical hollow tube which is made 
up of acrylic sheets. The vertical tube has a dimension of 
51.2cm*10cm. This vertical tube has two slots for the two 
motors which would be controlling the flaps. These slots have 
a dimension of 5.9cm*2.8cm. the flaps used here have a 
dimension of 8.3cm*9cm. For easy insertion and removal of 
flaps, one of the four walls of the tube is connected to hinges 
for the wall to act as a door. The dimensions of this tube is 
deliberately kept moderate as our model is proposed for 
household applications. Two holes are made above each flap 
on one of the walls. These holes are made in order to hold the 
inductive and capacitive proximity sensors. This vertical tube 
is been made movable by attaching four wheels at the rear end 
of the tube. These wheels are connected to the tube with the 
help of two horizontal rods. These wheels will be controlled 
with the help of DC motors. 

 
Figure 5: Upper Assembly 

B. Lower Assembly 

The lower assembly is a cubical hollow box of dimensions 
90cm*20.5cm*25cm. On the top part of the lower assembly, 
at the center rectangular slit is made with the dimensions of 
60cm*6.5cm so that the waste can pass through the slit to the 
respective bins. On the roof of this lower assembly, two rods 
are placed for the movement of the wheels. Inside the hollow 
space, three bins are placed for collecting three different types 
of wastes. On one of the walls of this box, hinges are used so 
that it can opened and closed. From this opening the bins can 
be removed for the dumping of waste. Four wheels are 
attached to the lower part of this assembly so as to provide 
movement to the entire model. 

 

Figure 6:  Lower Assembly 

C. Final assembly 

The upper and lower assembly are connected to each other to 
form a whole unit. The upper assembly moves on the lower 
assembly with the help of rod and wheel mechanism. 
Depending on the type of waste the vertical hollow tube 
moves either in the forward or the backward direction. 

 

Figure 7: Final Assembly 

VII. CONCLUSION 

This project will help in effortless collection and separation of 
waste. It will primarily be used in households, offices, schools 
and college classrooms, but with certain modifications it can 
be used in hospitals, airports etc. 
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