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Abstract— Tremendous amount of waste is being produced 

with the rapid increase in population and industrialization. 

Collection, segregation, transportation and disposal of this 

waste is a chaotic process. Disposal of untreated waste into 

water bodies or huge landfills and incinerating of waste can 

lead to severe environmental degradation such as water 

contaminated water, unhealthy soils and polluted air. Hence 

proper waste management is the need of the hour for the 

ecological sustainable development of many countries. The 

generated waste gets economic value only if it is segregated 

in an efficient manner. The waste can be sorted into dry, wet 

and metallic waste. The dry and metallic waste can be 

recycled and reused whereas the wet waste which includes 

biodegradable organic waste can be used to form compost. 

This paper proposes an easy way to detect wet waste using a 

moisture sensor from a set of waste which does not include 

metallic waste. A moisture sensor has been used to sense the 

moisture contents of the waste; if the moisture content is 

above a preset threshold value then the waste is wet waste. 
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I. INTRODUCTION 

Waste quantities generated on daily basis are generally 

growing in all countries all around the world. Every year 

tons of waste is being generated. Solid waste substances are 

those materials that become useless after a short period of 

their use such as newspapers, different types of cans, bottles, 

broken glass wares, plastic containers, polythene bags, 

domestic garbage etc. The disposal of this large amount of 

waste is a huge concern for many countries. 

The most common method used for disposal of 

waste is dumping at landfill sites-holes. This method is 

harmful to human health, plant and animal life. Waste 

disposed in this method generates liquid leachate which 

contaminates surface and ground water which can further 

spread harmful diseases. In a landfill site some waste will 

eventually rot, but not all, and in this process it may smell or 

generate methane gas, which is explosive and contributes to 

the greenhouse effect. Badly managed landfill site may 

attract vermin or cause litter. Incinerating waste also causes 

problems because plastics tend to produce toxic substances, 

such as dioxins, when they are burnt. Gases from 

incineration may cause air pollution and contribute to acid 

rain, while the ash may also contain heavy metals and other 

toxins. Workers at transfer stations, landfill site and 

incinerating plants are prone to health risk such as skin 

infection, respiratory, gastrointestinal tract and allergic 

disorders [1]. Dependency on the workers can be diminished 

if segregation takes place automatically. 

When waste is segregated into wet, dry and 

metallic waste, the waste has higher potential of recovery, 

and consequently, can be recycled and reused. The wet 

organic waste can be converted into compost and this 

compost can be used instead of chemical fertilizers. The 

metallic waste can be recycled or reused and the dry waste 

can be further sorted into paper, plastic and glass and 

recycled accordingly. Metallic waste can be sorted easily by 

making use of inductive proximity sensor [2] or 

electromagnets [3]. Problem arises in the segregation of wet 

and dry waste which is not metallic in nature. The main aim 

of our paper is to design and develop a waste moisture 

sensing unit so as to separate dry and wet waste. We have 

used a moisture sensor to measure the moisture content of 

waste material which is non-metallic. 

II. MOISTURE SENSOR 

In order to calculate the moisture content of the waste 

material we have made use of a soil moisture sensor. The 

soil moisture sensor is used to measure the volumetric water 

content of soil. It uses the principle of capacitance to 

measure dielectric permittivity of the surrounding medium. 

The dielectric permittivity in this case is a function of water 

content. The sensor creates a voltage proportional to the 

dielectric permittivity, and therefore the water content in the 

soil.  The water content of a wet waste material will be more 

as compared to dry waste. Hence the dielectric constant of 

wet waste material will be more as compared dry waste 

material [4]. A current is passed across the electrodes 

through the waste material and the resistance to the current 

in the material determines the water content. If the material 

has more water, resistance will be low and thus more current 

will pass through it. On the other hand when the water 

content is low the sensor module outputs a high level of 

resistance. This sensor has both digital and analogue 

outputs. Digital output is simple to use but is not as accurate 

as the analog output [5]. 

This concept is used to separate wet waste from dry 

waste. 

 
Fig. 1: Moisture Sensor 

Parameters Comments 

Operating Voltage 3.3 V~ 5V 

Dimensions (Soil Probe) 6cm*3cm 

VCC 3.3V~5V 

Digital Output Interface D0 (0 and1) 

Analog Output Interface A0 

Table 1: Specification of the Moisture Sensor 
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A. Features 

 Sensitivity can be adjusted 

 Has a bolt hole, so it is convenient to install 

 Threshold level can be configured 

B. Application 

 Agriculture 

 Landscape irrigation 

 Plant-soil-water interaction studies 

 Water sensor 

III. HARDWARE 

A. Arduino Mega 2560 

The Arduino Mega 2560 is a microcontroller board based on 

the ATmega2560. It has 54 digital input/output pins (of 

which 14 can be used as PWM outputs),16 analog inputs, 4 

UARTs (hardware serial ports), a 16 MHz crystal oscillator, 

a USB connection, a power jack, an ICSP header, and a 

reset button. It contains everything needed to support the 

microcontroller; simply connect it to a computer with a USB 

cable or power it with a AC-to-DC adapter or battery to get 

started. The Mega is compatible with most shields designed 

for the Arduino Duemilanove or Diecimila. 

 
Fig. 2: Arduino Mega 2560 

Parameters Comments 

Operating Voltage 5V 

Input Voltage (recommended) 7-12V 

Input Voltage (limits) 6-20V 

Digital I/O Pins 
54 (of which 14  

provide PWM output) 

Analog Input Pins 16 

DC Current per I/O Pin 20 mA 

DC Current for 3.3V Pin 50 mA 

Flash Memory 
256KB of which 8KB  

used by boot loader 

SRAM 8KB 

EEPROM 4KB 

Clock Speed 16 MHz 

Table 2: Technical Specifications of Arduino 2560 

B. Power 

The Arduino Mega2560 can be powered via the USB 

connection or with an external power supply. The power 

source is selected automatically. 

The power pins are as follows:  

 VIN: The input voltage to the Arduino board when it's 

using an external power source. 

 5V: The regulated power supply used to power the 

microcontroller and other components on the board. 

This can come either from VIN via an on-board 

regulator, or be supplied by USB or another regulated 

5V supply.  

 3.3V: A 3.3 volt supply generated by the on-board 

regulator. Maximum current draw is 50mA.  

 GND: Ground pins. 

C. Memory 

The ATmega2560 has 256 KB of flash memory for storing 

code (of which 8 KB is used for the boot loader), 8 KB of 

SRAM and 4 KB of EEPROM (which can be read and 

written with the EEPROM library). 

D. Input and Output 

Each of the 54 digital pins on the Mega can be used as an 

input or output, using pinMode(), digitalWrite(), and 

digitalRead() functions. They operate at 5 volts. Each pin 

can provide or receive a maximum of 40 mA and has an 

internal pull-up resistor (disconnected by default) of 20-50 

kOhms. In addition, some pins have specialized functions:  

 Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 

(TX); Serial 2: 17 (RX) and 16 (TX); Serial 3: 15 (RX) 

and 14 (TX). Used to receive (RX) and transmit (TX) 

TTL serial data. Pins 0 and 1 are also connected to the 

corresponding pins of the ATmega8U2 USB-to-TTL 

Serial chip.  

 External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 

(interrupt 5), 19 (interrupt 4), 20 (interrupt 3), and  

21(interrupt 2). These pins can be configured to trigger 

an interrupt on a low value, a rising or falling edge, or 

a change in value. See the attachInterrupt() function for 

details. 

 PWM: 0 to 13. Provide 8-bit PWM output with the 

analogWrite() function.  

 SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These 

pins support SPI communication, which, although 

provided by the underlying hardware, is not currently 

included in the Arduino language. The SPI pins are 

also broken out on the ICSP header, which is 

physically compatible with the Duemilanove and 

Diecimila.  

 LED: 13. There is a built-in LED connected to digital 

pin 13. When the pin is HIGH value, the LED is on, 

when the pin is LOW, it's off.  

 2C: 20 (SDA) and 21 (SCL). Support I2C (TWI) 

communication using the Wire library (documentation 

on the Wiring website).The Mega2560 has 16 analog 

inputs, each of which provide 10 bits of resolution (i.e. 

1024 different values). By default they measure from 

ground to 5 volts, though is it possible to change the 

upper end of their range using the AREF pin and 

analogReference() function.  

There are a couple of other pins on the board: 

 AREF: Reference voltage for the analog inputs. Used 

with analogReference().  

 Reset: To reset the microcontroller bring this line 

LOW. Typically used to add a reset button to shields 

which block the one on the board. 
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E. Reset 

Rather than requiring a physical press of the reset button 

before an upload, the Arduino Mega2560 is designed in a 

way that allows it to be reset by software running on a 

connected computer. One of the hardware flow control lines 

(DTR) of the ATmega8U2 is connected to the reset line of 

the ATmega2560 via a 100 nanofarad capacitor. When this 

line is asserted (taken low), the reset line drops long enough 

to reset the chip. The Arduino software uses this capability 

to allow you to upload code by simply pressing the upload 

button in the Arduino environment. This means that the boot 

loader can have a shorter timeout, as the lowering of DTR 

can be well-coordinated with the start of the upload. 

F. Over Current Protection 

The Arduino Mega has a resettable polyfuse that protects 

your computer's USB ports from shorts and overcurrent. 

Although most computers provide their own internal 

protection, the fuse provides an extra layer of protection. If 

more than 500 mA is applied to the USB port, the fuse will 

automatically break the connection until the short or 

overload is removed. 

G. Physical Characteristics 

The maximum length and width of the Mega PCB are 4 and 

2.1 inches respectively, with the USB connector and power 

jack extending beyond the former dimension. Three screw 

holes allow the board to be attached to a surface or case. 

IV. SOFTWARE 

The IDE (Integrated Development Environment) is a special 

program running on your computer that allows you to write 

sketches for the Arduino board in a simple language 

modelled after the processing language. All we need to do is 

write a sketch using the IDE software and upload it onto the 

board. The code is written in C language and is passed to the 

avr-gcc compiler that translates the code top a language 

understandable to the microcontroller. 

 
Fig. 3: Snapshot of Text Editor 

V. BLOCK DIAGRAM 

 
Fig. 4: Block Diagram 

Moisture sensor has two probes which are used to sense the 

moisture content of the waste material and an onboard 

potentiometer module with four pins VCC, GND, Digital 

and Analog. The VCC and GND pins of the moisture sensor 

are connected to the VCC and GND pins of the Arduino 

board respectively. The analog pin of the moisture sensor is 

connected to analog input pins of Arduino. The Arduino is 

powered by a USB through laptop on which output is 

displayed on serial monitor. 

VI. RESULT ANALYSIS AND DISCUSSION 

The observations are as follows: 

Waste item Resistance Value(ohms) Result 

(a) Capsicum 804 Wet 

(b) Carrot 908 Wet 

(c) Onion 924 Wet 

(d) Paper 1011 Dry 

(e) Plastic 1012 Dry 

Table 3: Observation Table 

 
(a) 

 
(b) 
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(c) 

 
(d) 

 
(e) 

Fig. 5: Snapshots of Samples Tested 

 
Fig. 6: Snapshot of Serial Monitor 

VII. CONCLUSION 

A method for separation of wet and dry waste was 

successfully implemented using the moisture sensor. 
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