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Abstract:  

This paper presents the development of a cyber 

physical system that monitors the environmental 

conditions or the ambient conditions in indoor spaces 

at remote locations. The communication between the 

system’s components is performed using the existent 

wireless infrastructure based on the IEEE 802.11 b/g 

standards. 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, a cyber-physical system, starting from the 

physical level, 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 straightforward solution for 

environmental and ambient monitoring applications. 

Keywords:Humidity,temp,gas. 

 

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 [1]. 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 [2]. Finally, the use of 

wireless  ambient  sensors  can  lead  to  more 

energy-efficient buildings [4]. The constant attempts 

of social and economic bodies for the development of 

technologies for improving energy efficiency and  

reducing  pollution  and  for  the  more  efficient  use    

of national infrastructure along with  the  needs  of  

decreasing the cost of  computation,  networking,  

and  sensing  had lead to the emergence of a new 

generation of digital systems, called cyber-physical 

systems (CPSs), less than a decade ago. These 

include embedded systems, sensor networks, 

actuators, coordination and management processes, 

and services to cap- ture physical data and  to  act  on  

the  physical environment, all integrated under  an  
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intelligent  decision  system  [5], [6]. In this context, 

wireless sensors can be used to collect physical 

information that is further exploited by CPSs [7].  

This will lead to CPSs composed of interconnected 

clusters of process- ing elements and large-scale 

wired and wireless networks of sensors and actuators 

gathering data about and  acting upon the  

environment  [8].  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  [9]. 

This paper presents a system for environmental and 

ambient parameter monitoring using low-power 

wireless sensors con- nected to the Internet, which 

send their measurements to a central server using the 

IEEE 802.11 b/g 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 

integra- tion and interoperability, providing a well-

defined architecture that simplifies the transmission 

of data from sensors with different measurement 

capabilities and increases supervisory efficiency [10]. 

Until recently, Wi-Fi  technology  has  not been 

considered for implementing wireless sensing 

solutions because of its inability to meet the 

challenges in these types of systems, with the major 

drawback consisting in the unsatis- factory energy 

consumption. However, this has changed, since new 

power-efficient Wi-Fi devices have been developed 

and new solutions can benefit  from  several  

advantages offered by this technology, namely, the 

reduction of infrastructure costs while improving 

total ownership costs, native IP-network 

compatibility, and the existence of familiar protocols 

and management tools [11]. Furthermore, high 

transmission rates, which are required in industrial 

applications, are achievable and the access to the 

network in this case is easy  and no special wireless 

adapters are required  [12]. [3] discussed about an 

eye blinking sensor. Nowadays heart attack patients 

are increasing day by day."Though it is tough to save 

the heart attack patients, we can increase the statistics 

of saving the life of patients & the life of others 

whom they are responsible for. The main design of 

this project is to track the heart attack of patients who 

are suffering from any attacks during driving and 

send them a medical need & thereby to stop the 

vehicle to ensure that the persons along them are safe 

from accident. Here, an eye blinking sensor is used to 

sense the blinking of the eye. spO2 sensor checks the 

pulse rate of the patient. Both are connected to micro 

controller.If eye blinking gets stopped then the signal 

is sent to the controller to make an alarm through the 

buffer. If spO2 sensor senses a variation in pulse or 

low oxygen content in blood, it may results in heart 

failure and therefore the controller stops the motor of 

the vehicle. Then Tarang F4 transmitter is used to 

send the vehicle number & the mobile number of the 

patient to a nearest medical station within 25 km for 

medical aid. The pulse rate monitored via LCD .The 

Tarang F4 receiver receives the signal and passes 

through controller and the number gets displayed in 

the LCD screen and an alarm is produced through a 

buzzer as soon the signal is received. 



ISSN 2394-3777 (Print) 

                                                                                                                  ISSN 2394-3785 (Online)    

                                                                                                   Available online at www.ijartet.com 

 

               International Journal of Advanced Research Trends in Engineering and Technology (IJARTET)         

               Vol. 4, Issue 7, July 2017 

68 

 

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.  

 

 

PROPOSED SCHEME 

 

 

Fig:1: block diagram 

METHODOLOGY: 

 

Micro controller: This section forms the control unit 

of the whole project. This section basically consists 

of a Microcontroller with its associated circuitry like 

Crystal with capacitors, Reset circuitry, Pull up 

resistors (if needed) and so on. The Microcontroller 
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forms the heart of the project because it controls the 

devices being interfaced and communicates with the 

devices according to the program being written. 

ARM7TDMI: ARM is the abbreviation of Advanced 

RISC Machines, it is the name of a class of 

processors, and is the name of a kind technology too. 

The RISC instruction set, and related decode 

mechanism are much simpler than those of Complex 

Instruction Set Computer (CISC) designs. 

Liquid-crystal display (LCD) is a flat panel display, 

electronic visual display that uses the light 

modulation properties of liquid crystals. Liquid 

crystals do not emit light directly. LCDs are available 

to display arbitrary images or fixed images which can 

be displayed or hidden, such as preset words, digits, 

and 7-segment displays as in a digital clock.  

Temperature sensor:  

A thermistor is a type of resistor whose resistance is 

dependent on temperature. Thermistors are widely 

used as inrush current limiter, temperature sensors 

(NTC type typically), self-resetting overcurrent 

protectors, and self-regulating heating elements. The 

TMP103 is a digital output temperature sensor in a 

four-ball wafer chip-scale package (WCSP). The 

TMP103 is capable of reading temperatures to a 

resolution of 1°C. 

 

Fig: 2:Temperature sensor 

Humidity sensor: 

Humidity sensor is a device that measures the relative 

humidity of in a given area. A humidity sensor can be 

used in both indoors and outdoors. Humidity sensors 

are available in both analog and digital forms. An 

analog humidity sensor gauges the humidity of the air 

relatively using a capacitor-based system. The sensor 

is made out of a film usually made of either glass or 

ceramics. The insulator material which absorbs the 

water is made out of a polymer which takes in and 

releases water based on the relative humidity of the 

given area. This changes the level of charge in the 

capacitor of the on board electrical circuit. A digital 

humidity sensor works via two micro sensors that are 

calibrated to the relative humidity of the given area. 

These are then converted into the digital format via 

an analog to digital conversion process which is done 

by a chip located in the same circuit. A machine 

made electrode based system made out of polymer is 

what makes up the capacitance for the sensor. This 

protects the sensor from user front panel (interface). 

 

Fig:3: Humidity sensor 

Co2 sensor:  

They are used in gas leakage detecting equipments in 

family and industry, are suitable for detecting of 

LPG, i-butane, propane, methane, alcohol, Hydrogen, 

smoke. The surface resistance of the sensor Rs is 

obtained through effected voltage signal output of the  
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load resistance RL which series

relationship between them is  described:

Rs\RL = (Vc-VRL) / VRL 

Fig: 4:Co2 sensor 

LDR: 

LDRs or Light Dependent Resistors are 

very useful especially in light/dark sensor circuits. 

Normally the resistance of an LDR is very high, 

sometimes as high as 1000 000 ohms, but when 

they are illuminated with light resistance

dramatically. The animation opposite shows that 

when the torch is turned on, the resistance of the 

LDR falls, allowing current to pass through it. This 

is an example of a light sensor circuit: When the 

light level is low the resistance of the LDR is

This prevents current from flowing to the base of 

the transistors. Consequently the LED does not 

light. However, when light shines onto the LDR its 

resistance falls and current flows into the base of 

the first transistor and then the second transist

The LED lights on. The preset resistor can be turned 

up or down to increase or decrease resistance, in 
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load resistance RL which series-wound. The 

relationship between them is  described: 

 

LDRs or Light Dependent Resistors are 

very useful especially in light/dark sensor circuits. 

Normally the resistance of an LDR is very high, 

sometimes as high as 1000 000 ohms, but when 

they are illuminated with light resistance drops 

dramatically. The animation opposite shows that 

when the torch is turned on, the resistance of the 

LDR falls, allowing current to pass through it. This 

is an example of a light sensor circuit: When the 

light level is low the resistance of the LDR is high. 

This prevents current from flowing to the base of 

the transistors. Consequently the LED does not 

light. However, when light shines onto the LDR its 

resistance falls and current flows into the base of 

the first transistor and then the second transistor. 

The LED lights on. The preset resistor can be turned 

up or down to increase or decrease resistance, in 

this way it can make the circuit more or less 

sensitive 

FIG:5: LDR 

GPRS: 

GPRS (general packet radio service) is a packet

based data bearer service for wireless communication 

services that is delivered as a network overlay for 

GSM, CDMA and TDMA (ANSI

GPRS applies a packet radio principle to transfer user 

data packets in an efficient way between GSM 

mobile stations and external packet d

Packet switching is where data is split into packets 

that are transmitted separately and then reassembled 

at the receiving end. GPRS supports the world's 

leading packet-based Internet communication 

protocols, Internet protocol (IP) and X.25, 

that is used mainly in Europe. GPRS enables any 

existing IP or X.25 application to operate over a 

GSM cellular connection. Cellular networks with 

GPRS capabilities are wireless extensions of the 

Internet and X.25 networks. 
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this way it can make the circuit more or less 

 

 

GPRS (general packet radio service) is a packet-

for wireless communication 

services that is delivered as a network overlay for 

GSM, CDMA and TDMA (ANSI-I36) networks. 

GPRS applies a packet radio principle to transfer user 

data packets in an efficient way between GSM 

mobile stations and external packet data networks. 

Packet switching is where data is split into packets 

that are transmitted separately and then reassembled 

at the receiving end. GPRS supports the world's 

based Internet communication 

protocols, Internet protocol (IP) and X.25, a protocol 

that is used mainly in Europe. GPRS enables any 

existing IP or X.25 application to operate over a 

GSM cellular connection. Cellular networks with 

GPRS capabilities are wireless extensions of the 
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Fig: 6:GPRS module 

 

 

CONCLUSION 

The development of a CPS, which monitors 

environmental parameters based on the existent IEEE 

802.11 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. Future work intends to 

enhance the reliability and security of the proposed 

system. 
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