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Abstract: The main objective of this paper is to develop arduino microcontroller based online ambient
monitoring system. This system contains arduino based atmega328 microcontroller, low power wireless sensors,
router & serial peripheral interface. The parameters such as temperature, relative humidity, Co2 level and
absolute pressure are measured from the indoor spaces by using low power wireless sensors. These parameters
are converted into data values by means of atmega328 microcontroller. The microcontroller is interfaced with
the internet through serial peripheral interface. After that the data values are loaded into the internet for remote
monitoring. The Internet of Things scenario offers the possibility of remotely visualizing the data values.
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INTRODUCTION to the internet. Iot provides the possibility of remote

Internet of Things is one of the new computing world. Another excellent application of Internet of Things
technologies in the modern world. IoT concept is millions is to bring the picture in home. Home automation [2] is the
of devices connected and to communicate with each other best application of IoT in energy management as well as
through the internet from anywhere in the world. Without security purpose. The reduced energy profile is gained by
human intervention, the devices could run more using low power core microcontroller, having lowest
complicated analysis and quick responds to local needs. power consumption in the market [3].
IoT refers to the general idea of things that are During earthquake and tsunami, IoT device provides
recognizable, addressable, locatable, readable and the emergency services in more effective way. It covers
controllable via the Internet. the large geographic area by connecting billions of

Intelligent shopping system is one of application in devices and sensors. Cloud computing is one of the
IoT platform. This system could monitor the habits of platform to support the IoT applications. Such systems
purchasing individual users in a store by tracking their could collect information ranging from natural ecosystems
specific mobile phones. Users provided with special offers to buildings and factories, therefore finding applications
on their favorite products and location of the items that in the fields of urban planning and environmental sensing
they need, which has automatically conveyed through the [4].
phone. INDOOR air quality refers an important factor IoT based environmental monitoring applications
affecting the health, the comfort and also the safety of utilize sensors to assist in environmental protection by
building residents. This problems lead to a set of monitoring water or air quality, soil conditions or
symptoms such as dizziness, headaches, difficulties in atmospheric, also include areas like monitoring the
concentration [1]. movements of wildlife and their habitats. The

Basic measurements including temperature, relative development of Internet of Things with wireless sensor
humidity and CO2 level, can provide more information networks achieving importance in advance information
useful in solving these problems. The paper presents the and communication technologies and also connected and
development of arduino microcontroller based ambient integrated with the Internet industrial applications.
monitoring  system  which monitors the ambient The power consumption and communication
temperature, relative humidity, the co2 level and an overhead are important issues in wireless sensor network
absolute pressure in indoor spaces and loaded these data design because most wireless sensor devices are resource

gathering and processing of data from anywhere in the
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constrained and operate on batteries [5]. Volatile Organic Arduino Uno Microcontroller: The Arduino Uno is an
Compounds are used as indicators for persons’ comfort. ATmega328 microcontroller based board. It has 14 digital
The important sources of VOCs in a building are paints, input/output pins, 6 analog inputs, an ICSP header, a 16
furniture, building materials. The task in monitoring indoor MHz ceramic resonator, a power jack, a USB connection
air quality is detection of dangerous situations like pipe and a reset button. It contains everything in a single
leakage. microcontroller board. This board can simply connect to

Methane (CH4) is a natural gas, used in every a computer through USB cable and power it with a battery
household for cooking and heating. When the gas or AC-to-DC adapter to get started. The main feature of
reaches a concentration of 5-15% in air, it becomes the Uno is 16U2 programmed as an USB-to-serial
flammable  and  explosive. The smaller concentration of converter. The Uno is different from other boards because
gas causes headaches and dizziness after two hours. it does not use FTDI USB-to-serial driver chip.
Higher concentrations cause headaches and dizziness Program memory of the system is reprogrammed
after 5-10 min and death occur within 30 minutes. Very using on chip ISP Flash through the serial peripheral
high concentrations cause unconsciousness after a interface, by an On-chip Boot program running on the
couple of breaths and death less than 3 min [6]. Wireless AVR core or by a conventional nonvolatile memory
transceiver consumes more energy for monitoring indoor programmer. High density nonvolatile memory technology
air quality. An important feature of wireless sensor is used for device manufacturing. The boot program can
network in quality of service is coverage. The coverage use any interface to download the application program
area includes sensor level, node level and network level. from application flash memory. The Boot Flash section

Hardware Architecture section is updated, also provide the Read-Write
Overview: An ARDUINO (ATMEGA328) microcontroller operation. A powerful microcontroller of Atmel ATmega32
based online ambient monitoring system using low power provides a highly-flexible and cost-effective solution to
wireless sensors (CO2, Relative Humidity, Temperature many embedded system applications.
and Pressure) was designed. This system monitors the
carbon dioxide level, temperature, relative humidity and
absolute pressure in indoor spaces. After that the
measured values are applied as input to the
microcontroller which provides data values. Finally these
data values are loaded into the internet. The resulting
parameters will monitor from anywhere in the world
through Internet of Things. The Internet of Things [7]
scenario provides the possibility of remotely visualizing
numerical values and graphical values over time, setting
triggers.

Fig. 1: Block diagram of ambient system AREF pin.

software will continue to run while the Application Flash

Fig. 2: Arduino Uno microcontroller

Input and Output Function of Arduino Uno: Arduino Uno
contains 14 digital pins which can be used as an input or
output, using digital Read(), digital Write() and pin
Mode() functions. It can operate at 5 volts. Each pin can
receive or provide a maximum current of 40 mA and has an
internal pull-up resistor of 20-50 kOhms. The Uno has 6
analog inputs labeled as A0 to A5, each of the pin
provides 10 bits of resolution. The resolution is measured
from ground to 5 volts though the change of upper end of
their range using the analog Reference() function and the



Middle-East J. Sci. Res., 24 (Techniques and Algorithms in Emerging Technologies): 12-17, 2016

14

Communication: The Arduino Uno has lot of facilities for Humidity Sensor: DHT22 sensor is used to measure the
communicating with a computer, other microcontrollers relative humidity. Humidity sensors are employed to
and another Arduino. The ATmega328 microcontroller is provide an indication of the moisture levels in the
incorporated with arduino Uno which provides UART environment. Monitoring and controlling humidity is very
TTL serial communication. It is also available on digital importance in many industrial & domestic applications.
pins1 (TX) and0 (RX). An ATmega16U2 on the board Present  of  water  vapor  in air can affect human comfort
connect this serial communication over USB. It shows as as  well  as  many manufacturing processes in industries.
a virtual communication port to software on the computer. It also influences various physical, chemical and
There is no need of external driver because the standard biological processes. Humidity measurement is critical in
USB drivers incorporate with the 16U2 firmware. Windows industries because it may affect the health and safety of
requires an .inf file for run the program [8]. the personnel [10].

The Arduino software contains serial monitor which
allows text based data to be sent and receive from the
Arduino Uno board. The TX and RX LEDs on the board
will glow when data is being transmitted via USB
connection to the computer and USB to serial chip. Serial
library software allows the serial communication on the
Arduino Uno's digital pins. The ATmega328 also
supports the protocols such as I2C, PPI and SPI
communication. The Arduino software conquers a Wire
library for the use of I2Cbus.

IEEE 802.15.4: IEEE 802.15.4 is a packet data protocol for
wireless personal area networks. The channel access is Fig. 4: DHT11 Humidity sensor
carried through CSMA/CA. The data rate of this protocol
is 250 kbps, 40 kbps and 20kpbs. The main feature is low Gas Sensor: MQ135 gas sensors [11] use a small heater
power  consumption [9].  It  provides  multi-level  security. and an electro chemical sensor is placed inside the heater.
The transmission distance is 10 to 100 meters line-of-sight It is used to determine the CO  concentrations in the air.
depending on power output. Mesh network is used to It has high sensitivity and fast response time. It is
transmit data over long distances. It is used in embedded sensitive for a range of gasses in indoors at room
sensing application, home control, medical data collection temperature. A know concentration of measured gas is
and building automation. needed for the calibration.  Sensor  can  operate  at 5v

Temperature Sensor: LM35 is one of the most precision concentration of CO  anywhere from 200ppm to
IC temperature sensor. Temperature measurement is more 10000ppm. The drive circuit is needed for giving power to
accurately than a thermistor. The range of operating the heater coil with 5V by adding a load resistance. This
temperature is from -55°C to 150°C. The sensor circuitry is type of sensor provides the output of analog signal which
fully sealed and there is no oxidation and other processes. can be read as an analog input of the Arduino
The output voltage is proportional to ambient temperature microcontroller. Finally the output of analog resistance is
varies by 10mV in response to every °C rise/fall in connected to an ADC.
temperature.

Fig. 3: LM 35 temperature sensor Fig. 5: MQ135 Gas sensor

2

power supply. This type of sensor can detect the
2
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Pressure Sensor: An absolute pressure sensor intervals. The data will be analyzed and controlled by the
MPL115A2 was chosen for measuring pressure in a wide user anytime from anywhere in the world. The web page
range.  The  initial  accuracy is of this sensor is ±1 kPa. is created by java or .net because these two platforms are
The absolute pressure range of this sensor is 50kPa to supported for the web server applications.
115kPa. The power consumption is 5 µA in active mode
and only 1 µA in shutdown mode. Sensor is designed
with series of piezoresistive transducer and also combines
advanced micromachining techniques. Analog output
signal at high level is proportional to the applied pressure
[12].

Fig. 6: MP3V5050 Pressure sensor

MAX 232 Line Driver: Max 232 is an integrated circuit
which contains two receivers and two driver circuits. Arduino IDE: Arduino is an open-source computer based
Receivers convert RS-232 to TTL voltage levels and software and hardware used for designing and
drivers convert TTL logic to RS232 voltage levels. As a manufacturing  the  microcontroller  based  kits.  It  can
result of all RS-232 signals can be converted in each also build the digital devices and interactive objects that
direction. The first driver/receiver is used for TX and RX can be sensed and controlled from the physical world.
signals and the second one is used for CTS and RTS The 8-bit Atmel AVR microcontrollers or 32-bit Atmel
signals. It eliminates the need of 12v power supply ARM processors are widely used. It allows a set of digital
because it will operate at 5v power supply. The main and analog I/O pins that can be interfaced to the various
feature is low power consumption and also save the expansion boards and other circuits.
power  in  shutdown mode. This IC contains 16 pins and The Arduino platform gives an integrated
four external capacitors are required for the configuration. development environment (IDE) for programming the

Software Architecture: This architecture contains including USB is used for loading programs from personal
wireless sensors, application web server and client device. computers. It can also support C, C++ and Java
The collection of information from the sensor is loaded programming languages.
into  the  web  server  through user datagram protocol.
This protocol provides the connectionless services. Proteus ISIS7 Simulator: Proteus 7.0 is based on Virtual
Combinations of wireless connectivity with ambient System Modeling (VSM) that combines microprocessor
sensors provide useful solution .This solution is used to models, circuit simulation and animated components to
reduce the overall energy consumption. Finally the data co-simulate the complete microcontroller based designs.
from the device is loaded into the web application for This is the perfect tool for testing microcontroller based
public display. Application running on the pc gives designs before implementing a physical prototype in real
ability to read data from multiple devices and send the time. This program allows users to interact with the design
reduced packet to the internet [13]. using on-screen indicators, LED, LCD displays, switches

Web page is created for monitoring and controlling and buttons.
the data from the sensors. Web page will appear by Circuit Simulation is one of the main components of
entering the IP address to the web browser. This web Proteus 7.0 that uses a SPICE3f5 analogue simulator
page gives the details about ambient temperature, kernel  combined  with  an event-driven digital simulator.
pressure, humidity and co  level from indoor spaces [14]. It allows users to utilize any SPICE model by any2

All the data parameters are stored in the cloud at different manufacturer.  Proteus  VSM  comes with great debugging

Fig. 7: Sensors in a wireless sensor network

microcontrollers. Serial communication interfaces
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features, including single stepping, breakpoints and
variable display for a neat design prior to hardware
prototyping. Proteus VSM provides the interaction
between microcontroller software and any analog or
digital electronic device connected to it.

Program Compilation: The Arduino Uno can be
programmed by using Arduino software. The Atmega 328
on the Arduino Uno comes preburned with a bootloader
that allows a new code to upload it without an external
hardware programmer. The STK500 protocol is used for
original communication. It can also bypass the boot
loader and programming the microcontroller through Fig: 10 Continuous monitoring parameters
Arduino ISP with ICSP header. The embedded c code is
compiled initially. Then it will convert into hex file by the
means of this software and also stored in temporary file.
To compile the program by using ARDUINO IDE until
without errors, after compilation the program is dumped
on the microcontroller.

Fig: 8 Program Compilation resulted device’s characteristics and performance are

Simulation Results sensor in this device also possible for remote monitoring.

Fig: 9 Simulink diagram should be. I am very thankful for the support to me and

Fig: 11 Final data values

CONCLUSION

Arduino microcontroller based online ambient
monitoring system was designed. This system monitors
the carbon dioxide level, temperature, relative humidity
and absolute pressure in indoor space. The measured data
values are loaded into the internet through serial
peripheral interface. It was automatically self-calibrates
the attached CO2 sensor and offers the possibility of
operation without maintenance for a long time. The

evaluated by proteus 7 software. Instead of change the
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