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Abstract: This paper, proposes an android based system
which will help to identify excess gaseous effluents from
the landfill site wher e domestic as well as chemical waste
is dumped without much treatment.The traditional
automated monitoring systems which exist are deployed
in large setup and are wired and non portable. The
proposed system describes an intelligent gas tracking
System which is based on android operated system, gives
facility to accessa larger area quickly on mobile handsets.
This system will sense the gaseous effluents from the
landfill and if found to be dangeroudy high, then will
raise an alarm and alert the master using android
application. This whole system will be controlled by an
android environment which will include navigation of
vehicle, providing locations of gaseous effluents and
alerting the master. Hence this system will proveto be an
alternative to human and animal teams engaged in
landfill monitoring.
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I. INTRODUCTION

Environmental monitoring is important to protect the public
and the environment from toxic Contaminants or dangerous
airborne chemicals. Environmental monitoring is often a
highly labor-intensive activity and puts the human and animal
monitoring teams at a high risk while in a hazardous
environment. Therefore, it is important to identify
complementary cost effective measures that can help to
reduce the impacts of pollution gases. When a potentially
dangerous airborne chemical is detected, whether itsoriginis
from an industrial accidental leak or from a landfill, it is
necessary to take containment measures to avoid harm to the
surrounding environment. However, |ocating the source of the
chemical agent can bevery difficult, especialy if the chemical
is released from an active source. In this case, detecting the
source and its neutralization becomes a priority. In such a
dangerously hazardous area, the use of animal teams is not
preferable. Human teams with hazard suits and detection
devices could locate the gas source efficiently, given enough
time, but the risk of flammable or explosive chemicals puts
them to risk. The use of autonomous robotic teams acting as
mobile sensor networksis an alternative way. Wireless sensor
networks are novel monitoring tools for small scae
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monitoring. Through a wireless network, a large number of
tiny sensor nodes can be deployed to a monitoring area.[1]
Simple, inexpensive, replaceable mobile units can be
deployed in the area of that landfill and trace the chemical’s
odor plume, finding its source while avoiding any additional
risk to human or animal lives. Advanced robotic and
measurement technologies have to be largely applied for the
need of mobility and autonomy of the environmental
monitoring.
I1. Existing System

Landfill gas monitoring is a necessary process by which
gases that are emitted from landfills are monitored by
electronic systems. Landfill gas may be measured as it
escapes the landfill called as" Surface Monitoring" or may be
measured as it is collected and redirected to a power plant or
flare (" Collection System Monitoring") [10].

In order to conduct adequate screening monitoring for
landfills with or without monitoring systems, the following
equipments are often used:

1. Properly calibrated infrared detector, combustible gas
indicator (CGI), flame ionization detector (FID), or an
equivalent instrument capable of detecting methane gas at
concentrations of 0.5-100.0 percent by volumein air.

2. Plastic tubing and assorted connectors for ensuring
airtight connections when hooking up the monitoring
instrument to probes.

3. Auxiliary air pump (AP).

4, Tedlar bags or stainless steel summa canisters.

5. Evacuation chamber

6. Magnehdlix [11].

To conduct periodic checks on the gaseous emissions from
the land pits, the animals and human team with sensing
equipments are sent to the field which is hazardous as well as
non efficient practice. This also makes the process lengthy
and expensive. There is also need for constant maintenance
when there is such a huge setup. There is a need to automate
all the devices and techniques used in monitoring the gases
thus eliminating the need of human and animal teams to
venture into the sea of hazards.
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I11. PROPOSED SYSTEM

The purpose of the proposed system is to automate and
regulate the entire process of measuring the gaseous levels of
the landfill pits. Often the waste which is dumped in the pit
contains domestic as well as industrial waste which has not
been treated. Hence the gases that would be emitted may
prove to be inflammable also. This system consists of a
mobile vehicle which will consist of an Arduino along with
sensors mounted on it. This vehicle will be controlled and
navigated with the help of the android application which will
be handled by the master. As soon as the mobile vehicle
senses the gases which are above the threshold level, it will
immediately raise an alarm and send the gaseous effluent
location to the master via the Android application. This
wireless communication is between two systems. One is the
device that runs the Android OS, while the second system is
the robot with a Bluetooth module attached. On the Android
device, the control system to navigate the vehicle is simple
and uses an application to control the Bluetooth service on
Serial Port Profile (SPP) connection. The application has to
be able to send data over Bluetooth module with accordance
to the sensors, touch screen, and the application features.

On the robot side, a Bluetooth module connected to the
robot controller has to be added. The Bluetooth module is a
little device designed to transmit data between peripheral
devices. In other words, this little device is able to
synchronize the |/O data between the robot and the Android.

A. Architecture of the proposed system

The system is a combination of hardware and software
components. On the robotic mobile vehicle there is an
Arduino chip and sensors mounted to it. There are also RFID
cards which will be used for tracking the location of the
gaseous effluents. There will be a driver component to drive
the vehicle using Bluetooth navigation controlled using
Android. Various sensors which will be mounted would be
replaceable depending upon the areawhere it is used.
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Sensor L

Arduino
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RFID

Fig. 1 Overview of hardware of mobile vehicle
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Thismobile vehiclewill be driven around using an android
device, but it will only be the navigation part. The main
hardware component that drives the vehicleis L293D. Itisa
typical Motor driver or Motor Driver 1C which allows DC
motor to drive on either direction. L293D isa 16-pin |C which
can control a set of two DC motors simultaneously in any
direction. [12]

B. Air sensing application

Arduino microcontroller is an open-source electronics
prototyping platform based on flexible, easy-to-use hardware
and software. Arduino can sense the environment by
receiving input from a variety of sensors and can affect its
surroundings by controlling lights, motors, and other
actuators. Arduino projects can be stand-alone or they can
communicate with software running on acomputer [3]. There
are several AVR series of Arduino boards available and we
use Arduino Uno microcontroller. For example MQ-4
methane sensor is used to sense the methane in air.

Parts Materials
I | Gas sensing Sn0,
layer

2 | Electrode Ay
3 | Elcctrode line Pt
4 | Heater coil Ni-Cr alloy
5 | Tubular ceramic | AlLO;
6 | Anti-explosion Stainless steel gauze

network (SUS316 100-mesh)
7 | Clamp ring Copper plating Ni
8 | Resin base Bakelite

Table: Sensor MQ-4 specification

Sensor will be area specific. The MQ series of gas sensors
use a small heater inside with an electro-chemical sensor.
They are sensitive for a range of gasses. They can be
calibrated more or less (see the section about "L oad-resistor"
and "Burn-in") but a know concentration of the measured gas
or gassesisneeded for that. The output isan analog signal and
can be read with an analog input of the Arduino.M Q-4 sensor
has detecting concentration scope: 200-10000ppmCH4 and
natural gas. The standard detecting condition is Temp: 20
degree Celsius and Vc: 5V+0.1, Humidity: 65%+5% Vh:
5v+0.1.

A simplewiring is done to connect sensor to Arduino. We
write the program to measure the air quality in the Arduino
software. The results can be displayed in the android
application using pie chart or bar graph. A landfill gases
contains the following gases. Methane, nitrogen, carbon
dioxide, oxygen, moisture, other trace species etc. [4]
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Fig. 2 Contents of alandfill effluent gas

Major component is methane in the landfill effluent gases.
S0 here this project will use this methane sensor as one of its
three sensors mounted on the Arduino board. Along with
methane many other gases are also present. Hence different
types of sensors can be used depending upon the nature of
environment.

C. RFID for specifying location

RFID stands for Radio-Frequency Identification. The
acronym refers to small electronic devices that consist of a
small chip and an antenna. The chip typically is capable of
carrying 2,000 bytes of data or less. It provides a unique
identifier for that object. And, just as a bar code or magnetic
strip must be scanned to get the information, the RFID device
must be scanned to retrieve the identifying information.[5]An
RFID reader isused to read RFID tags (which contain certain
unique data stored in a chip). An RFID reader and an RFID
tag, both have a coil surrounding them. When an RFID tagis
shown near an RFID Reader, it collects the unique tag data (a
combination of digits and characters) from the RFID tag.
RFID tag is shown near the reader, el ectromagnetic induction
will take place between the coils and this powers the chip
inside tag. This chip will send data electromagnetically to the
reader. The reader will receive this electromagnetically
transferred data and outputs it serially. Every RFID reader
comes with Serial output pins. The read data is collected
through these serial pinsusing Arduino. Each RFID tagisa12
character unique number. We read this 12 characters serially
using Arduino. [13] In this system the entire landfill areawill
be divided in small sectors, when a robotic vehicle will enter
that sector it will read the RFID reader and giveitslocation to
the master viathe Android system.

Electromagnetic
_Field

Chip

Reader

Reader Coil Transponder Coil

Fig. 3 RFID Working

D. Android application devel opment
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Thisisthe final step of our project where the movement of
therobot is controlled by the Android application. Android is
an open source phone operation system based on Linux
platform and it's the first truly open and complete mobile
software for mobile terminal. In order to solve the
shortcomings of traditional surveillance system, this project
proposed a surveillance scheme based on android smart
phone, which makes it possible to monitor target site in
anywhere and anytime via android smart phone under the
coverage of wireless network. [6] To develop it we use the
eclipse for coding (java) and Android SDK for devel opment
of the apps. In this we write two set of coding. One is
Bluetooth adapter coding to connect Bluetooth shield with
mobile Bluetooth. And next is sending commands to the
Robot to movein user desired direction. [7]

Sample 1

Sample 2 Location + Graph

Fig. 4 Representation of the Ul in Android

E. SystemFlow

The android application controlled robot communicates via
Bluetooth to the Bluetooth module present on the robot.
While pressing each button on the application, corresponding
commands are sent via Bluetooth to the robot. The commands
that are sent are in the form of ASCII. The Arduino on the
robot then checks the command received with its previously
defined commands and controls the servo motors depending
on the command received to cause it to move forward,
backward, left, right or to stop, thus allowing us to create an
android controlled robot.

The sensors then sense the gases around in the surrounding
and give live updated valuesto the master through the android
Ul aong with the location. If the gaseous effluents are found
to be harmful and above the permissible level the mobile
vehicle sends back the alert message to the master with the
location of the gas. If no threat detected then the mobile
robotic vehicle will move ahead into the next desired sector
and repeat all the steps. The gaseous values will constantly be
updated. The diagrammatic representation of the above
discussion is shown in the adjacent fig 4.
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Fig. 5 Flow of the system operation

IV.CONCLUSION

Anaerobic decomposition of organic solid waste in the
landfill site produceslandfill gas (LFG). LFG mainly consists
of methane and carbon dioxide, both of which are odorless.
Trace constituents of other volatiles, often malodorous or
toxic gases, are also found in LFG. LFG can migrate through
soil into structureslocated on or near landfills. Since methane
presents afire or explosive threat, LFG must be controlled to
protect property, public health and safety. There are also E.A.
reguirements of landfill owners/operators to reduce reactive
organic gas emissions to improve air quality. Thus,
engineered solutions are needed to efficiently and safely
monitor, collect, and process landfill gas. In this paper an
automated air monitoring system is explained which is
controlled by the Android operating system. The hardware
and software components are connected to each other via
Bluetooth. The navigation of the vehicleis also done with the
help of Android user interface. The mobile vehicle which will
have all the hardware components mounted on it, will venture
in the landfill area after sensing the gases will send real time
values to the android device operated by the master. This
project addresses the overall problem of harmful gaseous
emissions from the pits of garbage dump. This project aimsto
facilitate the monitoring of air quality in and around the
landfill areas where chemical waste along with domestic
wasteisdumped. This project will be areaspecific. This paper
proposes an overall effective solution for the need of
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elimination of the animal and human teams into coming in
contact with the hazardous environment.
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