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Abstract: In order to ensure the safe supply of the drinking water the quality needs to be monitor in real time. In this paper we present 

a design and development of a low cost system for real time monitoring of the water quality in IOT(internet of things).the system consist 

of several sensors is used to measuring physical and chemical parameters of the water. The parameters such as temperature, PH, 

turbidity, conductivity, dissolved oxygen of the water can be measured. The measured values from the sensors can be processed by the 

core controller. The raspberry PI B+ model can be used as a core controller. Finally, the sensor data can be viewed on internet using 

cloud computing. 
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1. Introduction 
 

Nowadays drinking water is the most precious and valuable 

for all the human beings, drinking water utilities faces new 

challenges in real-time operation. This challenge occurred 

because of limited water resources growing population, 

ageing infrastructure etc. Hence therefore there is a need of 

better methodologies for monitoring the water quality. 

 

Traditional methods of water quality involve the manual 

collection of water sample at different locations, followed by 

laboratory analytical techniques in order the character the 

water quality. Such approaches take longer time and no 

longer to be considered efficient [1]-[5]. Although the 

current methodologies analysis the physical, chemical and 

biological agents, it has several drawbacks: a) poor 

spatiotemporal coverage b) it is labor intensive and high cost 

(labor, operation; and equipment) c)the lack of real time 

water quality information to enable critical decisions for 

public health protection. Therefore, there is a need for 

continuous online water quality monitoring. 

 

The online water monitoring technologies have made a 

significant progress for source water surveillance and water 

plant operation. The use of their technologies having high 

cost associated with installation and calibration of a large 

distributed array of monitoring sensors. The algorithm 

proposed on the new technology must be suitable for 

particular area and for large system is not suitable. 

 

By focusing on the above issues our paper design and 

develop a low cost system for real time monitoring of the 

water quality in IOT environment. In our design raspberry 

PI B+ is used as a core controller. The design system applies 

a specialized IOT module for accessing sensor data from 

core controller to the cloud. The sensor data can be viewed 

on the cloud using a special IP address. Additionally the IOT 

module also provides a Wi-Fi for viewing the data on 

mobile. 

 

The rest of this paper is organized as follows: In section 2, 

shows the relation with IOT. In Section 3, shows the overall 

flow diagram of the proposed method and its corresponding 

explanation. In Section 4 shows the experiment done and its 

corresponding result obtained is present. In Section 5 shows 

the conclusion of our proposed system. 

 

2. In Relation with IOT 
 

The internet has changed all the human lives in past decade. 

The IOT becomes a foundation for connecting things, 

sensors and other smart technologies [6]. IOT is an 

extension of the internet [7].IOT gives an immediate access 

to information about physical objects and leads to innovative 

service with high efficiency and productivity. There are 

several important technologies related to the IOT are 

ubiquitous computing, RFIP, wireless sensor network, cloud 

computing. 

 

Cloud computing is a large-scale, low cost processing unit, 

which is based on IP a connection for calculation and 

storage .The characteristics of the cloud computing has been 

discussed in [8],[9],[10],[11]. The IoT application areas 

include home automation, water environment monitoring, 

and water quality monitoring etc. the water quality 

monitoring application involves large distributed array of 

monitoring sensor and a large distribution network [12], 

[13]. It also requires separate monitoring algorithms as 

reviewed in [14]. In our proposed method, we introduced a 

cloud computing technique for viewing sensor values on the 

internet. The rest of this paper is organized as follows. 

 

3. Methodology 
 

In this section, we present the theory on real time monitoring 

of water quality in IoT environment. In section 3.1, the 

overall block diagram of the proposed method is explained. 

In section 3.2, each and every block of the system is 

explained in detail. 

 

3.1 Overall Block Diagram 

 

The overall block diagram of the system is shown in figure 

1. 
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Figure 1: Overall proposed block diagram. 

 

In this proposed block diagram consist of several sensors 

(temperature, Ph, turbidity, conductivity, dissolved oxygen) 

is connected to core controller. The core controller are 

accessing the sensor values and processing them to transfer 

the data through internet. Raspberry PI is used as a core 

controller. The sensor data can be viewed on the internet 

using cloud computing with a separate IP address. 

 

3.2 Proposed System 

 

In our proposed method, Raspberry PI B+ is used as a core 

controller. The raspberry pi is run on LINUX kernel by the 

use of keyboard and monitors the LINUX OS is boot on to 

the Raspberry PI. The temperature sensor, conductivity 

sensor, turbidity sensor, dissolved oxygen sensor, Ph sensor 

can be read directly from the command line. However, this 

requires us to input a command every time we want to know 

the sensors reading. In ordered to access all the terminals of 

the sensors, python program is used, which will read the 

sensors value automatically at set time intervals. 

 

The Raspberry Pi comes equipped with a range of drivers 

for interfacing. However, it’s not feasible to load every 

driver when the system boots, as it will increase the boot 

time significantly and use a considerable amount of system 

resources for redundant processes. These drivers are 

therefore stored as loadable modules and the command 

modprobe is employed to boot them into the Linux kernel. 

Then Raspberry Pi sends the data to the IoT module (USR-

WIFI232-X-V4.4). The IoT module send the data to internet 

using cloud computing and also to WIFI for accessing 

mobile devices. The hardware circuit diagram for 

connecting iot module (USR-WIFI232-X-V4.4) with 

Raspberry Pi is shown in figure 2. 

 

 
Figure 2: Circuit diagram for connecting core controller to 

IoT module 

 

Then the monitoring parameters of the water from the 

sensors are transmitted through IoT module to the gateway. 

The gateway is responsible for data analysis and forward 

sensing data to the remote server. The UDP packets 

produced at the gateway encapsulate sample data to be sent 

to windows based remote server. The server collects sample 

data by receiving the UDP packets containing sample data 

from the IoT module and gateway and store in database. By 

using a separate IP address we can view the sensor data 

anywhere in the world. 
 

4. Experiments and Results 
 

The Water quality monitoring is important for several 

applications such as environment monitoring of pond and 

ecosystem, drinking water distribution and measurement, 

Contamination Detection in Drinking Water etc. such 

applications need a separate technique for monitoring the 

water quality. In our proposed system, we can monitor the 

water quality parameters on the internet by using cloud 

computing. The water quality parameters values are stored 

in separate web server on the cloud. These parameters can 

be viewed by using a separate IP address. The figure 3 

shows the output results from the web server on the internet. 
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Figure 1: Output results from the web server 

 

5. Conclusion 
 

In this paper, the design and development of the real- time 

monitoring of the water quality parameters in IoT 

environment is presented. The proposed system consists of 

several water quality parameter sensors, Raspberry PI B+ 

core controller and an IoT module (USR WIFI 232). These 

devices are low cost, more efficient and capable of 

processing, analyzing, sending and viewing the data on 

cloud and also through WIFI to mobile device. This can 

implement is suitable for environment monitoring, 

ecosystem monitoring, etc. and the data can be viewed 

anywhere in the world. 

 

In the future, we plan to implement biological parameter of 

the water and install the system in several location of pond 

and also in water distribution network to collect water 

quality data and send to water board. 

 

References 
 

[1] AlifSyarafiMohamad Nor, Mahdi Faramarzi, 

MohdAmriMdYunus, and Sallehuddin Ibrahim “Nitrate 

and Sulfate Estimations in Water Sources Using a 

Planar Electromagnetic Sensor Array and Artificial 

Neural Network Method,” IEEE sensors journal, vol. 

15, no. 1, January 2015. 

[2] T. P. Lambrou, C. G. Panayiotou, and C. C. Anastasiou, 

“A low-cost system for real time monitoring and 

assessment of potable water quality at consumer sites,” 

in Proc. IEEE Sensors, Oct. 2012, pp. 1–4. 

[3] S. Zhuiykov, “Solid-state sensors monitoring 

parameters of water quality for the next generation of 

wireless sensor networks,” Sens. Actuators B, Chem., 

vol. 161, no. 1, pp. 1–20, 2012. 

[4] A. Aisopou, I. Stoianov, and N. Graham, “In-pipe water 

quality monitoring in water supply systems under 

steady and unsteady state flow conditions: A 

quantitative assessment,” Water Res., vol. 46, no. 1, pp. 

235–246, 2012. 

[5] Marco Grossi, Roberto Lazzarini, Massimo Lanzoni, 

Anna Pompei, Diego Matteuzzi, and Bruno Riccò “A 

Portable Sensor With Disposable Electrodes for Water 

Bacterial Quality Assessment,” IEEE sensors journal, 

vol. 13, no. 5, May 2013. 

[6] D.Uckelmann,M.Harrison and F.Michahelles, “An 

architecture approach towards the future Berlin, 

Germany: Springer-Verlag, 2011, pp. 1-24. 

[7] E. Fleisch, What is the Internet of Things: An 

Economics Perspective, AutoID Labs White Paper, WP-

BIZAPP-053, Jan. 2010. 

[8] D. Paulraj, S. Swamynathan, and M. Madhaiyan, 

“Process model-based atomic service discovery and 

composition of composite semantic web services using 

web ontology language for services,” Enterp. Inf. Syst., 

vol. 6, no. 4, pp. 445–471, 2012. 

[9] L. Ren, L. Zhang, F. Tao, X. Zhang, Y. Luo, and Y. 

Zhang, “Amethodology towards virtualization-based 

high performance simulation platform supporting 

multidisciplinary design of complex products,” 

Enterprise Inf. Syst., vol. 6, no. 3, pp. 267–290, 2012. 

[10] M. Spinola. (2013). “The Five Characteristics of Cloud 

Manufacturing Things,” eBook. 

[11] D. M. Surgient. (2014). “The Five Defining 

Characteristics of Cloud Manufacturing,” eBook. 

[12] “Online Drinking Water Quality Monitoring: Review on 

Available and Emerging Technologies”, Muinul H. 

Banna, Syed Imran, Alex Francisque, 

HomayounNajjaran, RehanSadiq, Manuel 

Rodriguez&MinaHoorfar Journal: Critical Reviews in 

Environmental Science and Technology. Volume 44, 

Issue 12, June 2014, pages 1370-1421 

[13] “Pipe Scales and Biofilms in Drinking-Water 

Distribution Systems: Undermining Finished Water 

Quality” Konstantinos C. Makris, Syam S. 

Andra&GeorgeBotsaris. Journal: Critical Reviews in 

Environmental Science and Technology. Volume 44, 

Issue 13, July 2014, pages 1477-1523 

[14] “A Low-Cost Sensor Network for Real-Time Monitoring and 

Contamination Detectionin Drinking Water Distribution 

Systems “, Theofanis P. Lambrou, Christos C. Anastasiou, 

Christos G. Panayiotou, and Marios M. 

Polycarpou,IEEEsensors journal, vol. 14, no. 8, August 2014. 

 

Author Profile 
 

Vijaya Kumar. N Received the B.E in Electronics and 

Communication Engineering from Pavai College of Technology, 

Namakkal. He is presently pursuing post graduate in Applied 

Electronics from K.S.Rangasamy College of Technology, 

Namakkal.  

 

Paper ID: SUB152064 881




