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Abstract— The typical method for monitoring the water and
air quality was a time-consuming process and required a lot
of man power; it was a complex procedure to install the
monitoring stations along the networks with a heavy budget
along with the maintenance cost. Also getting the accurate
value of the tested water by sitting water quality monitoring
stations and labs using WIQ is highly impossible whereas the
developed model can fetch precisely accurate values. The loT
model will be deployed in the water bodies once for a lifetime
until the external factors act and destroy the model. The use
of different sensors along with the microcontroller is made to
detect the pollution and the toxicant nature of the
environment; it also helps with flood detection by sending an
alert message to the user devices when there are greater
differences in the water level. The data analysed by the model
will be sent to the Amazon cloud which can be viewed in real-
time on user devices such as laptops or phones. Based on the
appreciation of these sensors, we determine the air and water
standards and whether water can be used for agricultural,
industrial, societal or any other purpose.
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. INTRODUCTION

Measuring and monitoring the water and air quality is one of
the important factors to determine if the society has a good
impact or a bad impact on our environment. In today’s
scenario, not many people are aware about the amount of
pollution they are causing which may have serious
consequences to them as well the future citizens. The
standards of water and air will worsen if there is no awareness
brought in people about the repercussions of the current
scenario. The proposed model will help monitor the air and
water quality of the surroundings of where it is being
deployed and the measurements obtained from the model are
transmitted to the amazon cloud server, the data is fetched in
real-time display on the user’s personal devices from the
Amazon web server The I0T based model will help us analyse
the environmental impact on our surroundings. The
developed model will be deployed in the water bodies once
for a life-time and will be replaced if and when the model is
destroyed the external factors in the environment. The values
will be detected 3 times per day so as to obtain more precise
and accurate values. The RL78 microcontroller interfaced
with various sensors to measure the quality factors of water
transmits all the measurement data to the AWS. It is also
possible to detect the location of the fixed model by the GPS
module interfaced with the microcontroller The water level
sensor is attached to the model in order to detect the flood for
flood warning system and immediately the alert message will
be sent to the registered mobiles or the personal computers
and action will be taken before any damage or loss occurs to
the public.

Il. LITERATURE SURVEY

In [1], the water quality monitoring and measuring system
developed in this project checks the quality of the given water
by using various sensors. The data collected by the sensors
are transferred to the microcontrollers by the ZigBee module.
The data is further transferred from the microcontroller to the
smart phones or PC by the GSM module by wirelessly. This
system tracks the pollution level in the water frequently to
check whether water is safe for drinking purpose.

In [2], water quality monitoring system by using the
10T technology is proposed which ensures the quality of the
water in a real time based on World Health Organisation
defined water quality metrics. The data from the water
samples are collected by the real time embedded prototype.
The data from the hardware solution is sent to the cloud for
real time storage and processing. The data can be remotely
monitored by the mobile apps and the dashboards.

In [3], in this project a floating model is developed
to monitor both air and water quality for its accurate values
different sensors are attached to the floating platform to
collect the data and monitor the collected data in a real-time
process and observe the polluted level in the surroundings
environment.

In [4], this paper deals with the remote air quality
monitoring via RIO lab VIEW, which can possibly monitor
the air by detecting the Carbon Monoxide rate indoor. The
MQ 7 sensors which detects the carbon-monoxide is
connected with the Arduino Mega and My RIO controllers
the output is handled by the Lab VIEW software on the user's
device. MY RIO often saves the CO rate data existence of the
substance if found in the locations.

In [5], a water management system using the
ZR16S08 microcontroller as an 10T solution is proposed, for
the support of distribution of water and preventing losses. The
implemented system operates by the smart monitoring pf the
water within the pipes of the water distribution networks,
which ensures the quality of the water and the level of
contamination.

In [6], the overview of the techniques and the
various data resources used in the existing system and
highlights the process of assembling the data for the water
quality. The reliable and real-time data obtained from
monitoring of the water is not always precise and it a is
complex procedure to collect the data, the guidelines given
here for the researchers provides the vision to them about the
different resources of the data that will be useful.

In [7], the solution for the energy-efficiency for the
wireless sensors models for monitoring the water quality at
various water quality monitoring stations is studied. The
different approaches used to address the energy issues faced
in the wireless sensor models summarize the solution
methods here.
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I1l. SYSTEM ARCHITECTURE

Various embedded systems have entirely different designs as
stated by their different functions and utilities. In this project
we have acquired a structured modular design concept, and
the system is majorly composed of a central microcontroller
belonging to the Renesas family, water level sensor,
temperature sensor, humidity sensor, GPS and GPRS.

Fig 1 shows the Renesas microcontroller that
occupies the central part of the block diagram which forms
the central control of the entire model. Programming logic is
embedded within RL 78 microcontroller in order to act or
produce output according to the various inputs that are
obtained from the interfaced sensors and GPS.

GPS
Temperature
Sensor
GPRS
Humidity Renesas
Sensor Micro Controller
LCD
MQ Sensor
Water Level
Sensor

AWS,
Webpage

Fig. 1: Block Diagram of the System

Renesas microcontroller which is placed at the

central position of the model records all the values from the
sensors and transmits this data to the Amazon cloud server,
then the recorded values or the measurements will be
analysed and viewed by the users in a real time display such
as phones or laptops via internet. The GPS module which
provides with co-ordinates of the location of the platform also
gives the current position of the water body which is being
tested and then notifies the users about the current status.
Water level sensor senses the level of water in the water body
where model is implemented and gives an alert regarding
flood when the water level reaches above the threshold value
and finally the alert will be sent to the public using GPRS. In
this project the water quality and air quality is monitored
using temperature sensor, water level sensor, humidity sensor
and MQ sensor, the sensors are interfaced to microcontroller
and set to a particular threshold value, if any of the sensor
value is found to cross the set threshold value the alert is sent
to monitoring system via GPRS.

— A framework module will be built for a project. Separate
PCB boards will be used for interfacing as explained in
the block diagram. Jumper wires are used internally
connected by the PCB.

— LCD is used to show the working of the whole project.

—  The output of the various sensors interfaced to the RL78
act as the input for the microcontroller.

— GPRS is used for wireless communication. If the quality
of water is found to be unusual, the monitored data will
be sent to the Amazon server in order to alert the public
immediately.

The values will be stored in Amazon web server and
once a user logs into the account using the password, he can

view the information of the respective data that is stored in
server.

IV. IMPLEMENTATION

The system makes use of four sensors interfaced with it along
with GPS for providing with the location co-ordinates and
GPRS for transmission of the data. The implemented module
is powered up using a battery as the major power supply along
with the different sensors that are interfaced to the central
RL78 microcontroller. The real time data display from the
sensors are further managed by the microcontroller by using
the GPRS module the data is sent to the Amazon cloud and
obtained in the real time display for the users who are
authorised by logging onto their respective amazon accounts
using the provided passwords.

Fig. 2: 10T Model

A. RL 78 Microcontroller

RL 78 Microcontroller is a 16bit CPU core for embedded
microcontrollers of Renesas Electronics. It is preferred over
the other microcontrollers since it provides high-speed real-
time control and combines with connectivity. This acts as the
central unit where all the sensors, GPS, GPRS are interfaced
to it. It processes all the data that is sensed and measured by
the sensors and via GPRS transmits the data to the cloud.

B. Sensors

A sensor does exactly as its name indicates: It senses. More
specifically, a sensor measures some physical quantity and
converts that measurement reading into a digital
representation. That digital representation is typically passed
to another device for transformation into useful data that can
be consumed by intelligent devices or humans.

1) Water Level Sensor:

A water level sensor conveys information to a control panel
indicating whether a body of water has a high or low water
level. Water level sensor gives the level of water in the water
body it is placed in, and if the water level goes higher than the
set threshold then an alert message is sent immediately to the
user’s real time display.

2) Temperature Sensor:

A temperature sensor which plays a role of detecting the
temperature of the water. Temperature effect the rate of
biological and chemical reactions rate that occur in the
environment. It influences the diffusion of oxygen level in
water and, also affects aquatic plants by disturbing the
photosynthesis process also affects aquatic organisms'
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metabolic activities which may lead to increase in parasites.
If the temperature value increases above the threshold value,
then the user gets an alert message from the cloud saying
Temperature too high.

3) Humidity Sensor:

A humidity sensor is used to sense, measure and report
moisture content and air temperature. Humidity becomes an
important factor because higher humidity can increase the
levels of nauseous chemicals in the air also indicate the
decrease in air circulation, thus a plant will not be able to
make water evaporate or draw nutrients from the soil. If the
humidity is above the set threshold then the user gets an alert
message from the cloud saying Humidity Too High.

4) MQ Sensor:

The MQ gas sensor that has been inserted with a heater
towards its interior portion with an electro-chemical sensor
and is sensitive for a collection of gases. This sensor is highly
sensible and has a quick response time. It is used to detect
harmful gases such as carbon monoxide etc., in the air so as
to determine the quality of the air. If the amount of harmful
gases present in the air is above the set threshold then the user
gets an alert message from the cloud saying Air Polluted.

C. GPS (Global Positioning System)

GPS is basically used to obtain the location co-ordinates of
the deployed model. It can be used to map jungles, help
farmers harvest their crops, and steer airplanes. GPS systems
are used in-many fields such as military, industry and
agriculture and. A GPS can point the positions in 3
dimensions longitude, latitude and altitude.

D. GPRS (General Radio Packet Service)

The GPRS uses the cellular network in order to transmit the
data packets or the values fetched from the sensors to the
Amazon cloud server. GPRS has various benefits such as
reduced access time, higher flow than GSM, packet
communication system to use radio resources and a mean to
charge a volume of transferred data.

V. RESULTS

The data transmitted to the Amazon web server from the
microcontroller kit is stored and can be retrieved whenever
required by the users who are authorized by logging in to their
account using the respective passwords. Fig 2 shows the login
page for the users. Once the user logs in he can view the data
regarding the water standards in a tabulated manner as shown
in Fig 3 which has all the sensors data collected thrice a day
such as temperature of the water, humidity of the
surroundings, water level of the water body, amount of smoke
or impure gases in the surrounding air and the location co-
ordinates of the deployed model.

User Name
Password
Project

Login | Cancel

New Project? Register Here

Fig. 3: Login Page

Fig. 4: Tabulated data

Fig. 5: data representation in line chart

VI. CONCLUSION

The complicated process of manually collecting the water
samples from each of the water bodies, analysing the water
quality of those samples and getting the results from the labs
or water quality monitoring stations are highly time
consuming, also a set of experts are needed to analyse the
samples and detect the values of various quality parameters.
In order to overcome this old conventional method, the 1oT
model has been developed to monitor the water and air
standards by its accurate and precise values. It also serves an
early flood detection purpose by transmitting the alert
messages to the users in advance so as to take precautions. It
provides us with the percentage of toxicants in air which
sometimes becomes a very important factor to the
environment and affect the public as well the aquatic habitat.
Since the model provides with accurate values and
appropriate alert messages, precautionary measures can be
taken by the government and the society to maintain the
cleanliness of environment which in turn helps the human
beings lead a healthy life.

VIl. FUTURE WORKS

The model can be implemented with further more sensors
interfaced to the microcontroller indicating measurements of
other air and water quality parameters such as pH sensor in
order to show the alkalinity of the water, turbidity sensor etc...
Higher precision range sensors can be used to obtain more
precise values. Solar panels can be used to power up the
model instead of using batteries since it can be used for
lifetime, replacing batteries with solar panels might increase
the estimated cost but the performance will be better also the
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monitoring can happen at any location without the need to
know the location of the model and no requirement of visiting
the site.
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