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1. INTRODUCTION

Internet of Things is not something new in technology area. The term “Internet of Things”(IoT)
itself was first used 1999 by British technology pioneer Kevin Ashton to describe a system in which objects
in the physical world could be connected to the Internet by sensors [1]. It also can be marked as medium of
communication between people with things and things with things. It is develop widely due to the advanced
Wireless Technology. 10T was created to fulfill the objective which is any time, anyone and any place.
There are lots of application that used IoT on defined areas such as Building and home automation, Smart
cities, Smart manufacturing, Automotive, Wearables and health care. All of these areas are trusted to have
high potential for exponential growth.

The loT means the Internet environment of generating, mutually collecting, sharing, and using
information by allowing all the things, such as people, around things, data, etc, to be connected to wired and
wireless networks [2]. With this, consumers have extended the scope of connection to the virtual world by
communicating with each other widely and gain knowledge about how the things networked. Then, the
recent advance in high-speed wireless technologies has accelerated along with the supply of connected
devices based on networks such as smartphones, tablet PCs, e-book devices, etc [3].

The WHO (world health organization) estimated, in India among 77 million people is suffering due
to not having safe water. WHO also estimates that 21% of diseases are related to unsafe water in India.
Also, more than 1600 deaths alone cause due to diarrhea in India daily [4]. Therefore, water quality
monitoring is essential for everyday life. Currently internet of thing (1oT) technology is very popular for real-
time systems. The internet of thing is computing concept that describes a future where every day physical
object will be connected to the internet and be able to identify themselves to other devices [5]. loT often
refers to a large network of sensor-enabled devices designed to collect data about their environment,
which frequently includes data related to people. This data presumably provides a benefit to the device’s
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owner, but frequently to the device’s manufacturer or supplier as well [6]. In addition, some other technology
is also used for water quality monitoring system [7-16].

In many countries, they still use old and traditional techniques, where the farmer or healthy society
which responsible on water quality will visits the fond or the specific areas to monitor and control the water
quality manually. They take the water sample to the lab in order to know the values of the water quality
parameters and then take appropriate controlling measures. This entire process is tiresome, lengthy and costly
due to many process involved. In order to improve the method, they should continuously monitor for some
critical parameters and maintain the records. This requires the system to be automated and new which is more
innovative technology has to be used to simplify the maintenance complexity, fasten the process and finally
earn good profit.

The aim of this paper is to discuss the development application of 10T in the area of healthy monitor
specialty on water quality. The device not only displays the result of water quality but will detect the
temperature as well. This device was started with detect the surrounding temperature and display the
temperature reading on the LCD. When the temperature part was success, the next sensor was attached to the
project which is water quality sensor will operate. This sensor will give result on quality of water either it is
clean or not. When it is stated clean, means the water unpolluted and save to consume by the consumer.

2. MATERIALS AND METHODS

This paper will present the quality of water at certain place. The result of water quality will be
presented in month range. This chapter will show the proposed system used in order to obtain the results.
It also will explain in details on how the system or process involved in the project. in this project, there are
two parts that included which is hardware and software.

2.1. Hardware and Software Design

The components that used in the project are Launchpad, LCD and Sensor. Launchpad CC3200
consist of application Microcontroller, Wi-Fi Network Processor and Power Management Subsystem. It is
the latest ARM Cotex-M4 80MHz processor with built-in Wi-Fi. Since the project was internet based, it is
suitable to use this device due to its specialty. LCD 430BOOST SHARP96 was used to display the result that
obtained from the sensor. The sensor that used will detect the water quality and the result will be display on
the LCD. The LCD and sensor will attach to the Launchpad according to the pin on the Launchpad that can
be referred from the datasheet and the devices will be connected to the laptop by using cable. Lastly,
Ph sensor was used to detect the ph value of the water which will display the data on the serial monitor of the
Energia software. The data will directly send to the MQTTlens in order to subcribe and publish the data.
The flow of the project will be create in the node.red in order to make people surrounding able to get the data
through their smart phone. MQTTlens and node.red will be explain on the software design.

Energia software was used to write the coding and give the instruction to the specific device or
components. When the devices connected to the laptop, coding will be typed on the Energia software in order
to display the results on the LCD. The other part software in this project is Cloud server. Huge numbers of
systems are connected in public or private networks, to provide energetically scalable infrastructure for
application, data and file storage. With built-in Wifi on CC3200, it send out data to the cloud and also
subscribe to the data from the cloud. It also quick upgrade to the display so that the data will be better
represented. After that, MQTT lens server will be used to publish and subscribe the data. The data can be
obtained by the others easily. In short, Energia (for programming CC3200), MQTT Lens (to check the cloud
setup), node.js (to setup webserver for node-red), node-red (for programming the user interface in webserver
as well as smart phone). The application can be downloaded the smart phone and user can store the message
on the phone anytime and anywhere.

Figure 1 describes on how the flow of sending and receiving data from cloud. This step was
continued from previous step. MQTT (picture 3.7) is a medium that will allow us to subscribe to the eclipse
server separately. It was used to see what the data is on the MQTT server that’s arriving there and to be able
to send a publication to it for the high and low setpoint to see if the CC3200 is going to receive it. MQTT
also provides messaging qualities of service with three different level as in table below.

Next, Node Red which is an application that runs under Windows to subscribe the data and give us a
nice little Ul display that we can use on smart device. In short, Energia (for programming CC3200), MQTT
Lens (to check the cloud setup), node.js (to setup webserver for node-red), node-red (for programming the
user interface in webserver as well as smart phone). The application can be downloaded the smart phone and
user can store the message on the phone anytime and anywhere.
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Figure 1. The process describing sending and receiving data from the cloud

2.2. Procedure

The quality of water in the specific river will be taking for a month by using the device. The Cloud
server and MQTTlens were used as a medium to store, publish and subscribe the data as shown in Figure 2.
After draw the flow of the project, the data will be display nicely on the laptop. People surrounding also can
get the data through their smart phone same as the data display on the laptop. This is to monitor the quality of
water at that specific area.
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Figure 2. Block diagram of the process to collect data

3. RESULTS AND DISCUSSION
3.1. Project Implementation

The ph sensor that had been connected to the Launchpad cc3200 which connected by the connector
will be submerged on the solution with specific ph level. The basic principle of ph meter is to measure the
concentration of hydrogen ions. Acid dissolved in water forming positively charged hydrogen ion (H+) as
shown in Figure 3. In short, the greater the concentration of hydrogen ion, the stronger the acid level.
Similarly alkali or bases dissolve in water forming negatively charge hydrogen ion (OH-). The stronger a
base is the higher concentration of negatively charge of hydrogen ion. It will determine the ph. Ph meter
made up of probe which itself made up of 2 electrodes. This probe passes the electrical signal. At the end of
the probe, there are bulb that should be submerged on the solution which will detect the ph level. If the bulb
was broke or did not submerged on the solution, the ph level will not detected. As principle stated above,
the ph meter will be detected and the ph level will be display on the serial monitor. It is because, the coding
that wrote was gave an instruction to display the data on the serial monitor. Here is the normal range of the
ph level and the voltage that detected.
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Figure 3. Model of the project

The process flow in shown in Figure 4. After connected to the MQTTlens, it will come out the
subscribe and publish page. With that, we need to fill up the subscribe and publish topic just like wrote on the
coding. After fill up the topics, the data will display same as on the serial monitor. The flow of the project
will be draw on the node.red. The results of the real-time monitoring system were viewed on the MQTTlens
dashboard that was installed on the google chrome as shown in Figure 5. After click the save changes button,
it will connect the project and will display the topic to publish and subscribe in order to monitor the data
same as display on the serial monitor. After draw the flow, the data will display nicely as in Figure 5.
With that, people surrounding can get the data through their smartphone same as shown on Figure 5.
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Figure 4. The flow of the program
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Figure 5. Dashboard display on laptop and smart phone
4. CONCLUSIONS

As a conclusion, it can conclude as this project meet the objective that being proposed for this

system. One of the aims is to make people surrounding more alert with the water quality because it supposed
to be internet-based project and informally make people easier to get the data anytime and anywhere.
This research has covered more on how to develop the Internet of Thing which is technology or system that
highly developing in the world. There are few stages that involved in the Internet of Thing (1oT) for real-time
operation. It can make it easier to people that responsible on the quality of water that will make everyone
more alert with the quality of water that they took every day. This system also did not used high cost if
compare with the current system used. It can be considered as low-cost system that give advantage
to everyone.
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