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Temperature Humidity Monitoring and Control
Application Wsing Concepts of Internet of Things

Felipe Muhamed-Avila, Thallyson Silva, Tania Tronco and IRgsnando de Avila

Abstract- In this paper, we present an application of
Internet of Things (1oT) using Cloud concepts. The main idea
of this application is monitoring and control of temperature
and humidity of a room without human intervention. The
application runsin real time and can be used anyplace where
with internet access. For this, a sensor and an Arduino
microcontroller card are employed, as well a remote database
is built to store the collected information. The IBM loT
platform, that includes a cloud interface, is used to create a
graphic view of this application.
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|. INTRODUCTION

In recent years, the automation of machines and
electronics has grown rapidly and the implementaid
technologies is becoming more complex, making dsch
for new technologies increasingly common. With this
growth of automation, the concept of M2M (Machiree t
Machine) has been much discussed. The M2M coneept i
based on the communication from one machine tohanot
machine without any human intervention, thereby
increasing system autonomy [1]. M2M application
examples are since the communication between cars,
sending information among them, thus reducing #ie of
accidents, until the temperature monitoring in eeghouse
to prevent the death of the flora. A well-aimed @ept
nowadays implementing M2M technology is the IoT. It
includes sensors to collect data, a communicatetwaork,
to send data to remote location, and a platforrtraat the
data and take autonomic decisions.

Il. DEVELOPMENT OF THE APPLICATION

The basic idea of this work is to develop an auteico
temperature and humidity monitoring and control
application for a room, using the concepts of Idhe
components of this application are: (1) a sensordlect
data of temperature and humidity from the room @)dan
Arduino microcontroller to obtain the data from thensor
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to process and send them, via internet, to a remlotgd
service. At a remote place, a graphic visualizatsocreated
and displayed to the user anywhere [2][3].

A. Temperature Humidity Sensor

The temperature and humidity sensor is a DHT11 rieodu
from the company Keyes, shown in Fig. 1. Which thas
function of obtaining environmental data, store ashd
them to Arduino card.

Fig. 1. Sensor (a) and Microcontroller card (b)

The response time of the sensor is lower than 20 ms
providing fast response, the signal transmissioigeas 20
m, the temperature range is 0 tG&nd humidity range is
20 to 90%.

B. The Microcontroller

Regarding the microcontroller, we propose to use
Arduino Mega 2560 from Atmel, shown in Fig. 1(b).igh
card is responsible for collecting all the datatdeyn the
sensor. To process the data, was used an algodtaied
in Fig. 2. For the transmission of data, a networklut® of
shield with RJ 45 connection is installed dire¢tdyArduino
board.

C. Cloud Sorage

To perform the storage of data obtained from thesces,
was used the IBM loT Foundation Platform [4] as a
framework. The IBM IoT includes a simple and inntva
interface named IBM Bluemix, which is considered aas
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cloud interfaces for loT [5]. This interface isedsto
generate the database and the HTTP services, egdhg
access to the data anytime, anywhere. The databaiss,
in real time, every data transmitted by the netwé&idr the

connection between Arduino and this database, it is

necessary to configure a MAC address in the thaiiAod
card and connect it, via internet, with the Bluenmiterface.
The structure used to create this connection iseaal
NodeRed [4], which is also offered by IBM IoT platin.
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Fig. 2. Steps of the Algorithm.

Ill. RESULTS

When the cloud storage starts, the collected dega a
being displayed in a graphic view, as shown in fégdiand
Figure 4. The IBM loT platform enables this kindvigw, in
real-time, through any device with Internet access.

| Temperature (C)

Fig. 3. Temperature versus time graph.

As shown in Fig.3, when the temperature is lower
than the threshold (2%C), the system automatically sends
commands to the air conditioning to correct it.

In the same waywvhen the humidity is higher than
the threshold (50%), the system automatically cbsr.
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Fig. 4. Humidity versus time graph.

IV. CONCLUSIONS

We shown that the combination of sensors, Arduino
platform, internet and the concepts of IoT and u@lo
enables the creation of an IoT system that collcalyze
data and take actions to monitoring and controlpenature
and humidity of a room. This system can be extened
include others applications, for example, relatedsinart
cities, to help solving problems in an efficient dan
sustainable way.
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