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Abstract— This paper presents the development of an embedded system that continuously observes the 

environmental conditions in indoor spaces at distant places. The communication between the system’s 

components is performed using the existent wireless infrastructure based on the IEEE 802.15 standard. 

The resulted solution provides the possibility of logging measurements from locations all over the world 

and of visualizing and analyzing the gathered data from any device connected to the Internet. This work 

encompasses the complete solution, an embedded system, consisting of sensors and the communication 

protocol, and reaching data management and storage at the cyber level. The experimental results show 

that the proposed system represents a viable and straight forward solution for environmental and 

ambient monitoring applications. 

 Index Terms—Physical parameters, IEEE 802.15 standards, Internet of Things (IoT) 

 

I.INTRODUCTION 

The importance of environmental monitoring is 

undoubted in our age. This is the field where 

wireless sensor networks (WSNs) have been first 

used, their primary purpose consisting in the 

observation of the physical world and the 

recording of physical quantities characterizing it. 

WSNs are large networks of resource-

constrained sensors with processing and wireless 

communication capabilities, which implement 

different application objectives within a specific 

sensing field. They can also be used for ambient 

monitoring, a topic of great interest nowadays as 

well, indoor air quality representing an important 

factor affecting the comfort, health, and safety of 

building occupants. These newly appeared 

systems have a lot of similarities with the 

Internet of Things (IoT), an enabler of ubiquitous 

sensing, that envisions a world in which many 

billions of Internet-connected objects or things, 

with sensing, communication, computing, and 

potentially actuating capabilities, will coexist, 

allowing an uninterrupted connection between 

people and things. This paper presents a system 

for environmental and ambient parameter 

monitoring using low-power wireless sensors 

connected to the Internet, which send their 

measurements to a central server using the IEEE 

802.15 standards. Finally, data from all over the 

world, stored on the base station, can be remotely 

visualized from every device connected to the 

Internet. This overcomes the problem of system 

integration and interoperability, providing a well-

defined architecture that simplifies the 

transmission of data from sensors with different 

measurement capabilities and increases 

supervisory efficiency.  
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II.LITERATURE SURVEY 

The literature contains a large number of efforts 

for developing monitoring solutions that benefit 

from the advantages provided by wireless 

sensing technology. Reference [13] presents an 

automated irrigation system based on a 

distributed wireless network of soil moisture and 

temperature sensors that achieves water savings 

of 90% compared with traditional 

implementations. Sentinella is a smart 

monitoring solution for the assessment of 

possible causes of power inefficiency at the 

photovoltaic panel level based on WSNs [14]. 

The employment of WSNs in smart grid 

applications and electrical energy monitoring 

solutions for large buildings was also 

investigated [15], [16]. A series of industrial 

WSNs achieving the acquisition of 

heterogeneous sensor signals, higher sampling 

rates, and higher reliability levels has been 

developed as well [17], [18]. However, most of 

the proposed solutions are based on the IEEE 

802.15.4 standard and ZigBee applications, and 

they rely on gateways when the data has to be 

sent to the Internet [13], [16]–[18]. Furthermore, 

in this case, additional applications have to be 

developed for encapsulating the data in Internet 

protocols, such as user datagram protocol (UDP) 

or transmission control protocol (TCP). Another 

promising technology providing high power 

efficiency is Bluetooth Low Energy (BLE), 

which was first, introduced in 2010 with the goal 

of expanding the use of Bluetooth to power-

constrained devices such as wireless sensors 

[19]. However, a lot of research work still has to 

be performed in this direction, for finally being 

able to receive relevant information from remote 

BLE-enabled devices requiring small amounts of 

data communication and energy. Furthermore, 

gateways are also required for sending the data to 

the Internet. Therefore, the use of Wi-Fi sensors, 

as the ones in the system presented in this paper, 

which connect directly to the existing IEEE 

802.11 b/g infrastructure seems to be a better, 

more straightforward, and less expensive 

solution. This is beneficial especially for 

applications deployed in indoor spaces or urban 

areas, where there is a high probability that 

access points are present. 

III. PROPOSED SYSTEM 

The implementation of proposed system involves 

mainly two sections, first one is wireless sensor 

network and second one is central and alerting 

station. 

A. WIRELESS SENSOR NETWORK 

This section contains sensors, 8052, Zigbee and 

motors. Five sensors are used to monitor the 

environmental conditions of the atmosphere. The 

sensors are, Fire sensor, Smoke sensor, Pressure 

Sensor, Humidity, LDR. It also comprises of 

Zigbee technology for data transfer to the central 

station. The wireless sensor network also 

contains motors for automatic controlling of the 

physical parameters like temperature, pressure 

etc. 

 

i. FIRE SENSOR 

This sensor is used to detect the occurrence  of 

the fire. If there is any fire occurrence in the 

premises then this sensor will be actuated and 

transfers the data to the analog to digital 

converter for processing. 

ii. SMOKE SENSOR 

This sensor is used to detect the occurrence  of 

the smoke. If there is any smoke occurrence in 

the premises then this sensor will be actuated and 

transfers the data to the analog to digital 

converter for processing. 
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iii. PRESSURE SENSOR 

This sensor is used to detect the level of the 

pressure in the pipes. If there are any abnormal 

changes in the pressure of the pipe then this 

sensor will detect that changes, transfers the data 

to the analog to digital converter for processing. 

iv. HUMIDITY SENSOR 

This sensor is used to detect the percentage of the 

humidity present in the air. If there is high rate of 

humidity then this sensor will detect the changes 

in the humidity, and transfers the data to the 

analog to digital converter for processing. 

v. LDR SENSOR 

This sensor is used to detect the intensity of the 

light. If the intensity of the light is decreasing 

then this sensor will detect that changes, and 

transfers the data to the analog to digital 

converter for processing. 

If any of the sensor got activated then the 

corresponding motor will rotate to control the 

situation. By this way automation can be 

performed. The changes in the sensor data will 

be transferred to the central station through 

Zigbee protocol. 

B. CENTRAL STATION 

This section consists of the ARM7, Zigbee 

module, Bluetooth module, and voice output 

module. The Zigbee module will receive the data 

from the wireless sensor network. This data will 

be transferred to the Internet through Bluetooth 

and an application installed in the mobile. If the 

sensor data is more than the threshold value then 

the voice module will generate corresponding 

voice output. By this way we can alert the people 

who are working under such conditions and we 

can monitor the changes in the sensor data at any 

time and at any place by just logging in to the 

web server called ThingSpeak. This web will 

store the results of the sensors. So that we can 

analyze the data at any instant of time.  

IV. BLOCK DIAGRAM 

The below figure shows the block diagram of the Wireless sensor 

network
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                                         Fig 1: Block diagram of the WSN 

i. FIRE SENSOR 

The LM35 series are precision integrated-circuit 

temperature sensors, whose output voltage is 

linearly proportional to the Celsius 

(Centigrade)  temperature.  The  LM35  thus  

has  an advantage over linear temperature 

sensors  calibrated  in ˚  Kelvin,  as  the  user  is  

not  required  to  subtract  a  large constant 

voltage from its output to obtain convenient 

Centi- grade  scaling.  The  LM35  does  not  

require  any  external calibration or trimming to 

provide typical accuracies of ±1⁄4˚C  at  room 

temperature  and ±3⁄4˚C  over a full −55  to 

+150˚C temperature range. 

ii. SMOKE SENSOR 

A smoke detector is a device that detects smoke 

and issues an alarm. Smoke detectors alert 

people within hearing range; some also interface 

with a security system or notify emergency 

services. An Ionization Smoke Detector has two 

key parts: the ionization chamber, and a source 

of radiation. 

iii. PRESSURE SENSOR 

This sensor is used to detect the level of the 

pressure in the pipes. If there are any abnormal 

changes in the pressure of the pipe then this 

sensor will detect that changes, transfers the data 

to the analog to digital converter for processing. 

iv. HUMIDITY SENSOR 

Humidity sensors are gaining more significance 

in diverse areas of measurement and Control 

technology. Manufacturers are not only 

improving the accuracy and long-term drift of 

their sensors, they are improving their durability 

for use in different environments, and 

simultaneously reducing the component size and 

the price. 

v. LDR SENSOR 

A photo resistor or Light Dependent Resistor or 

CdS (Cadmium Sulphide) Cell is a resistor 

whose resistance decreases with increasing 

incident light intensity. It can also be referred to 

as a photoconductor. 

The below diagram shows the central station. 

 

 



   International Journal of Research 
 Available at https://edupediapublications.org/journals 

p-ISSN: 2348-6848 

e-ISSN: 2348-795X 

Volume 03 Issue 18 

December2016 

 

Available online:https://edupediapublications.org/journals/index.php/IJR/ P a g e  | 1267  

                                                            Fig 2: central station 

i. ZIGBEE 

ZigBee is the name of a specification for a suite 

of high level communication protocols using 

small, low-power digital radios based on the 

IEEE 802.15.4-2006 standard for wireless 

personal area networks (WPANs), such as 

wireless headphones connecting with cell phones 

via short-range radio. The technology is intended 

to be simpler and cheaper than other WPANs, 

such as Bluetooth. ZigBee is targeted at radio-

frequency (RF) applications that require a low 

data rate, long battery life, and secure 

networking. 

ii. BLUETOOTH 

Bluetooth is a wireless protocol utilizing short-

range communications technology facilitating 

data transmission over short distances from fixed 

and/or mobile devices, creating wireless personal 

area networks (PANs). The intent behind the 

development of Bluetooth was the creation of a 

single digital wireless protocol, capable of 

connecting multiple devices and overcoming 

issues arising from synchronization of these 

devices.  

iii. APR33a3 MODULE 

The APR33A series are powerful audio 

processor along with high performance audio 

analog-to-digital converters (ADCs) and digital-

to-analog converters (DACs). The aPR33A series 

are a fully integrated solution offering high 

performance and unparalleled integration with 

analog input, digital processing and analog 

output functionality. The aPR33A series 

incorporates all the functionality required to 

perform demanding audio/voice applications. 

V. RESULTS 

The various results observed are shown below. 
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                                                    Fig 3: WSN system 

 

                                                         Fig 4: central station 

 

                     Fig 5: monitoring in android application installe din mobile 
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                                         Fig 6: results monitored in the web page 

 

                                                  Fig 7: results monitored in the web page 
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VI. CONCLUSION 

The development of an embedded system which 

monitors environmental parameters based on the 

existent IEEE 802.15 and IoT infrastructure was 

presented. It employs sensors measuring the 

ambient or the environment, which send 

messages to an IoT platform using UDP. The 

communication protocol and the design of the 

nodes help in achieving low power consumption, 

offering battery lifetimes of several years. The 

system eliminates bulky solutions, provides the 

possibility of logging data where Wi-Fi network 

coverage exists, and can be used in a wide range 

of monitoring applications.  

VII. FUTURE ENHANCEMENT 

Future work intends to enhance the reliability 

and security of the proposed system with live 

video monitoring etc can be implemented. 
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