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ABSTRACT - Nowadays, internetofthings (IoT) became a leadingbeginning process of technology in
advances of information and communication. The technology of it provides the system welfare and
convenes in the water quality of the present monitoring. In order to watch the level of water quality
various techniques were implemented in the areas of water in various localities like monitoring of
drinkingwater quality, management of water quality and irrigation water, lakes, treatment, and ponds. In
this technology, the development of it for system monitoring of water quality processes as a core
technology by the wireless sensor network (WSN). However, the networking process is to monitor the
water quality using a sensor nodes lightweight and tiny-powered gathering. Nevertheless, in the
application environment the development process of technology is proceeding without security
consideration, which creates a confidentiality susceptibility of the system. In this research process, the
major contribution isto develop asecure process of amodern monitoring system of water quality based
onwireless sensor network. Successively, the embedded system depends on secure IoT is planned using
WSN, which can resource fully realize those necessities
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1.INTRODUCTION

The quality evaluation of water is the substantial influence of several application environments
like surveillance, human health, monitoring of ocean and habitat. Urban water quality is usually
monitored by highly reliable networks of fixed locations as nodes. A fixed monitoring station can
accurately measure abroadrange of pollutants. However, permanent monitoring stations are frequently
placed so asto measure ambientbackground concentrations or at potential hotspot locations and they are
usually several kilometers apart. The importance of maintaining good water quality highlights the
increasingneed foradvanced technologies to help monitor water and manage water quality. In particular,
the 10T based implementation poses new challenges for supervisors who have traditionally observed
water quality by takingsamples and examiningthem in the test center. Figure 1 shows the landscape of
internetof things. The thingof network isloT, which are associated in approximate form of network. As
per the RFID tag in the box is concerning to the whole thing, to a clever city and in numerical form of
objectsenlarged of things. In the 21th century, the maximum communication and powerful standards is
the Internet of Things (1oT). In this environment, the daily process of objects becomes a network part
because of the capabilities of communication and computing, which containing the digital process of
transceivers communication and microcontrollers. Itcovers the network model with high persistentand it
permits the unified collaborations between various device types like cameras monitoring, sensor

environmental sensor and applications in medical and various fields. Due to this intention, the 10T has
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developed additional creative in different locations such as environmental pollution monito ring systems
and aqua quality of system management. It includes several inexpensive sensor categories in the
environmentandembedded, which will supportthe public by the servicesof modernquality monitoring
and for the report without burden at anytime and wherever. Moreover, it is besides the progresses
expressively as life quality of human’s.

The primary objective of this work is to implement a low-cost 10T for monitoring several water
pollutants namely Temperature, Conductivity, PHand Turbidity use integrated sensors. The specific
objectives include:

1. Hardware implementationis by using WSN module and sensors.

2. Useof Arduino Uno software isto analyze, collectandfilter raw data of water quality parameters
readings using sensors.

3. The loT based water quality monitoring and reporting system will provide informationto the
community aboutthe risks of the continuous degradationof water quality in differentareas such
as nodes. Accessibility to such information is critical. A community without access to
information compared to a well-informed communitywill notactin their personal way to help in

environmental protection.

1.1 LITERATURE SURVEY

The advancement of IOT in water quality measurement applications has made reporting more feasible.
Recently, several WSN environmental pollution kinds of research and procedures have been suggested,
which determine the endless watching of water quality in different areas, Health care systems, and open
managementofthe atmosphere (e.g. monitoringof athlete condition). This segmentrefersto insufficient
projects of outmoded investigation about the systematic evaluation of a water feature by using it based

sensor networks.

Wanget al. [1] connected pack detecting hypothesis to keep away from excess information in WSN’s and
IoT. Communication structureservesto information compacted testing [2], dynamic the transmission [3],
precisely restoring informationto lessenenergy necessity [4], expanding system lifetime, and information
repetition. Paietal.[5] discussed an Alarm-network isdescribingthe various abuse state of privacy like
the vulnerable detail is in confrontational secrecy occurrences thatare specially developed for monitoring
the health of the patient in the atmosphere of the house and help out corporeal. The networks of sensor
have the Alarm-net [6] and environmentally friendly networks of sensor help network and data security
for physiological, environmental, behavioral parameters. Yingetal. [7] have predictable a style of
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watchinggroundwater. This will determine the gathered information to take-off and the feedback design
of the system is landing negative by a monitor of water level. Here, the single-chip of 89C51 and a
comparator IC are considered. The devices recordingrandomlyand associate with the combined code of
dynamic have realized actual and interrupted groundwater with suitable observation [8]. Mo etal. [9]
deliberate programmed menstruation and coverage of quality level of water in the system has been
implemented. After that, the data square measurement of loud refers to the midpoint fulfillment within the
SMS smartness by usingthe network of GSM. If there is excellentquality of the water, then the details is
transferred to the center observanceand mobile controlling’s ata parallel time within the similar scheme.
It’s suitable for corresponding essential measures managing process of time period and determines the
remote control process of water quality. Odey et al. [10] planned is constantly monitoring of parameters
process in aqua environmental and provide an early alert or warning to the end user of the system. It
exceeds the evaluation of thresholds bound of the square. The details made through the scheme to have
provincially onthe entry or transfer to the target of server on distantnet. The data are associated with the

server of remote net or info is retrieved with sufficient personal desktop or mobile phones.

Web-based frameworks on acloudstage are presented by Nikolopoulos etal. [11] for the examination of
vitality utilization and conduct designs, with the end goal of controlling the request reaction, and for
anticipatingof futureapplicationutilizingmachine learning (ML) models which hasbeen prepared with a
massive dataset. Furthermore, this work proposes an electronic system operates on a cloud stage for the
investigation and comprehension of vitality utilization, future request prediction, and remote control of

machines in a college grounds. In any case, itis at the advancement stage.

1.2 PROPOSED WORK

This section provides the 1o T system architecture, system requirements and its detailed description of
hardware-softwareimplementationwith the basic structure and flow diagrams. Figure 2 shows the basic
service of the proposed systemand Fig. 3 showsthe aquacare-10T service design, which calm the nodes
of sensors capable of being implanted. Every node is combined with the corresponding parameters of
sensors like Temperature, PH, Turbidity and conductivity sensor, etc. These sensors collect the water
quality parametersand forward them to a coordinator called data Processing Server Unit. The proposed
work reduces human interventionby usingthe aquacare-1oT, and itis consists Arduino Uno controller,
temperature, PH, Turbidity and conductivity sensor arrangement and Wi-Fi transceiver module. The
Arduino microcontroller is connected to the data concentrator using USB cable. The Arduino
microcontroller sendsthe water quality parameter’s data whichis read fromthe sensors to the cloud node

serverthrough Wi-Fi transceiver module. The data server mechanismis as a routeramongthe nodes and
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the essential server is proceeding by using the medium transformation of wireless process like the
networks of

mobile mode 3G/CDMAJ/GPRS. Also, at what time of detecting the server of any irregularities is
processed and offersan immediate alertto the Tamilnadu Water Supply And Drainage Board (TWAD)
team in the particular area. The architecture of 10T consists of data acquisition sensor nodes with
Differentnodes (N1, N2, and N3), Data server and cloud sensor network with smart city environment.
Theaquacare-loT dataacquisition interface composed of sensorsand various data collection terminals.
The data server mechanism isasarouteramongthe nodesand the essential server is proceeding by using
the medium transformation of wireless process like the networks of mobile mode 3G/CDMA/GPRS.
Also, at whattime of detectingthe server of any irregularities is processed and offersan immediate alert
to the Tamilnadu Water Supply And Drainage Board (TWAD) team in the particular area. The
architecture of 10T consists of dataacquisition sensor nodes with Differentnodes (N1, N2,and N3), Data
server and cloud sensor network with smart city environment. The aqua care-loT data acquisition
interface composed of sensorsand various data collection terminals. The proposed work reduces human
intervention by using the aqua care-10T, and it is consists Arduino Uno controller, temperature, PH,
Turbidity and conductivity sensor arrangement and Wi-Fi transceiver module. The Arduino
microcontroller is connected to the data concentrator using USB cable. The Arduino microcontroller
sendsthe water quality parameter’s data whichis read from the sensors to the cloud nodeserver through
Wi-Fi transceiver module. Also, describe the requirements of aqua-care 10T based water quality
monitoring sensor network. The proposed system of aqua care-loT needs of sensor
(Calibration/Resolution/ Sample rate) are Temperature, PH, Turbidity and conductivity sensors ateach
location. Temperature Sensor cares temperature level of the water at different nodes produces the
proportional output voltage in Celsius (Centigrade) temperature. A pH measurement consists of sense
the- hydrogen ion employed in the water environment, which produces the corresponding potential
voltage difference between the electrodes. The pH communicates the values to the absorption of
hydrogen ion, which ordinarily ranges are between 0 and 14. A pure water solution has a pH of
approximately 7. On the high concentration of hydrogenions showsavery acidic solution hasa low pH
value such as 0, 1, or 2 then the High ph values like 12, 13, 14 described as a less acidic solution.

2. HARDWARE AND SOFTWARE IMPLEMENTATION
Inthe Hardware implementation, the sensor LM35 mindsthe sample water tank temperature and transfer
the value to the microcontroller of the presenttemperature. Likewise, the sensors conductivity, Turbidity

and pH performances are obtainedand communicated with the controller of the ArduinoUno controller
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through the transceiver ofWi-Fi. The hardware implementation of aqua care-loTmodule controllerwas
shown in Fig. 5 and the sensor circuit

of the LM35 temperature is shown in Fig. 6. As a Sample, the sensitivity of the sensor in tank observes
the present temperature and transfer to themicrocontroller.It operates the process in the range of
temperature between—55and+150 -C and process betweenthe volts of 4-30. It pullsthe supply of 60pA
and has less self-heatingof below 0.1 -C in the motionless air. Asa result, the IC provides 10mv/degree
centigrade. In Electrical Conductivity, the key facilities are for passing the electric current and have

common electrical resistance (ohms).Hence, itevaluates water conductivity or entire ion absorptionand
considered entire strategy of dissolvedin aqueous clarification. Siemens is the conductivity unitand the
probeisshowninFig. 7. Also, its various value of setpointis illustrated in Table 1. Similarly, Turbidity
is the liquid fuzziness produced by various particles individually, which are physically not viewable to
the naked eye and smoke in the air. Its unitis Formaz in Turbidity Unit (FTU) and itis suggested by 1SO.
Its voltage is rated to 5V DC, maximum current 30mA and the range of temperature to operate is
between —10 deg Centigrade and 90 deg Centigrade. Figure 8 shows the sensor circuit of PH and Fig. 9
shows the turbidity

sensor. Every detail of the sensor is observed in the local system and reported to the cloud server. The
information of the sensor can be uninterruptedly examined via network with an isolated address of IP by
using the service of cloud computing.. For access of all sensor terminals the embedded ¢ program was
written to observe the value of sensors threshold randomly at specific intervals of the period. The
Arduino Uno originates prepared for interfacingwith adriversrange. Then the controller sends the data
to the aqua care-1oT module sends the data to the google drive using cloud computingand also to WIFI
foraccessingnetwork devices. Similarly, the implementation of Softwareincluded the transmitting and

receiving of data reporting system based on master and slave process. The function of the control

includes data processing and transmission. The primary role of the slave is data collection and then

sending the data to the host control center and reporting the TWAD according to commands sending
from the host control center. The master’s host is Arduino controller and the slave’s host CPU isWi-Fi
chips. The procedure of embedded system control of all sensors monitoring is given below. The water
quality measurementand control implemented by usingthe proposed Prominent Rule control Algorithm
with diverse groupings. The Prominent Rule controls the water quality measurementerror along with the
threshold value. From the controlled prominent rules from the Ardiuno controller selects the predicted
logic of error. The Prominent rule set algorithm is presented as below. The different sensor (e.g.,
temperature, PH, Turbidity) senses the water quality parameters andsendsthe data to the cloud-enabled

systemusing Arduino. The microcontrollers on the board are programmed using Arduino programming
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language based on wiring and the Arduino development based on the processing. In the frame work
scriptofaquacare-10T, the servicesare composed in different parts like Sensor Devices, Agent Servers,
AgentClients and Hosts as applications, whichis shown in the architecture of the service as presented in
Fig. 13. The Hosts can use the Agent Clients to access directly the Agent Servers or use the script to
define all interactive behaviors of the entire group for smart applications completely. The Hosts can
communicate with the Agent Serversthrough the Agent Clients to receive feedback from devices or to
drive devices to take pre-determined actions and responses. The Agent Server also provides another

interface that was connected to the Agent Client interface accessed by the host.
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The application program on the Host is in the form of the script, and the Agent Clientmust use asan API
to accessthe Agent Serverto compose the text. When the Hostis notdirectly connected to the device, it

relies on a survey of the Agent Client to determine all statuses in the group. The Host can register with
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the Agent Service to cause itto execute particular scriptsuponreceiving particular <Key, Value>that are
reported by devices. The AgentClientmustalso be installed in the Agent Server hardware to operate as

the API to execute Scripts on the Agent Server. The procedure of reporting system of aqua care-loT is

given below.
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The controller of the Arduino Uno controller through the transceiver of Wi-Fi. The hardware
implementation of aqua care-loT module controller was shown in Fig. 5 and the sensor circuit of the
LM35 temperature is shown in Fig. 6. As a Sample, the sensitivity of the sensor in tank observes the
presenttemperature and transfer to the microcontroller. It operates the process in the range of temperature
between—55 and+150 °C and processbetween the volts of4—30. Itpulls the supply of 60pA and has less

self-heating of below 0.1 °C in the motionless air. As a result, the IC provides 10mv/degree centigrade.
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Fig. 8 pH sensor circuit

Fig. 5 Block diagram of the transceiver module
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Fig. 9 Block diagram of 10T based system
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3. RESULTS AND PERFORMANCE ANALYSIS

In this section, the simulation process of the proposed system design and implementation is carried out
using Embedded C Programming. The prototype of water quality monitoring setup for aqua care-10T
applications. As per combination of the hardware module, the system gains little computational cost with a
reduced number of CPU cycles, less execution time, least consumption of power, volume reduction and
additional features. The analysis with the previous system of monitoring thewater quality using huge
apparatus the proposed system provides further suitable and flexible process than the existing. It is
relatively appropriateforthe monitoringscheme. The control process of the multimode can be recognized
via the module of WSN. As per the planned idea the expenditure reduction is obtained and ensures the
information gathered from the various nodes at entire atmosphere. The proposed solution has been
implemented based on the cloud computing platform integrated with the proposed solution to evaluate the
aqua care loT methodology. The three different clouds were formed each oneis runningon different
locations and three service providers who are running at N-Number of locations. The proposed solution
has been hardwired with the proposed controller design and enabled Wi-Fi wireless communication to
accessthe cloud service. The overall system performance of the proposed solutionrequires the following
parameters are measured,namely T, PH, Turb, Cond Value and Overall Performance Ratio. The proposed
system performance on the webpage the comparison values of different controllersnamely PID, Fuzzy
and Prominentrule controllerbased performance metrics. The different characteristicsof Rise time (RT),
Settling time (ST), Controlled Esteem (CE). Based on the observed characteristics the performance of
prominent control algorithm is the best from remaining algorithms. Further parameters are needed to
evaluate to make a comparison that to improvethe standardsof the waterquality monitoring system. The
values of Rise time varies from22(s) for PID, 26(s) forFuzzy and 19(s) for proposed controllers for water

area sample 1. Hence the prominent rule controller reduces the Rising time as small within a tolerable
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limit. Benefits of RT isused improve the performance. The values of settling time varies for 35(s) for PID,
28(s) for Fuzzy and 19(s) for proposed controllers for water areasample 1. Hence the prominent rule
controller reduces the Settling time as small within a tolerable limit. Benefits of ST is used improve the
performance. The various water quality metricsare examined based on the separate controller models. The
dissimilaritiesinthe graph display arich visionof CE, RT and ST parameter which varies for the different
water sample. Further parameters are needed to evaluate to make a comparison that to improve the
standards of the water quality monitoring system. Prominent rule controller is presented with the three
parameters of water quality monitoringusing 10T, and compared with the PID and Fuzzy controllersand
ensures the proposed prominentrule controller is more efficientthanthe two methodsas shown in Fig. 19.
The valuesof CE decreasedfrom 0.058t0 0.029 within atolerablelimit. Benefitsof RT and ST are 19 and
21 reduced small, which is used improvethe performance. The suggested aqua care-10T scheme purpose
is to determine the security issues in network based system and also to assure sensible overhead of
computational with less executiontime delay. In this section, the comparison of proposed aqua care-loT
water quality monitoring system is carried out with the existing networks such as Alarm-net [20] and
Median [13] embedded and to address the security necessity and confidentiality of the thoughtful
information. Therefore, to analyze the performance of the proposed aqua care-1oT scheme is shown in
below graphs. The analysis related to previous system was specified because of differences and the
involvement of the parameters of water quality on the respective site. The evaluation was expert the
outcomes depend on the substantial parameters performance of the entire area. The computing power or
resource of Agent Serverand Agent Clientare different. The analysisof performance based on CPU cycle

and the execution time.

4. CONCLUSIONS

In this paper, the interface of aquacare IoT for system monitoring of water quality based on the 10T
atmosphere viaWSN isdescribed. The informationgathering of sensor system is carried out logically via
network and developed the system based ona combined device of embedded prototype, IP address and
communication application of I0T. This process will be suitable for the application of real time and
concrete necessities of gaining system processed the information faster in the atmosphere of 1oT. The
planned system makes simpler the circuitdesign and system with high extensible andreliable. As per the
Ip the integrity of information is enabled and various sensors are associated and connected, until the
system terminates the process. As a final point, the water quality real time monitoring and reporting is

performed better than the previous system. The simulation processed is tested to show the system
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efficiency of the aqua-care IOT practical application, which produces effective performance with low

computational cost and less execution time.
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