
© IJEDR 2018 | Volume 6, Issue 3 | ISSN: 2321-9939 

 

IJEDR1803045 International Journal of Engineering Development and Research (www.ijedr.org) 251 

 

A Cyber-Physical Framework for Environmental 

Monitoring: An Implementation 

 

Pratik Padher, Dr. V.M.Rohokale 

Electronics and Telecommunication Department 

Sinhgad Institute of Technology and Science, Narhe, Pune, Maharashtra, India 

_____________________________________________________________________________________________________  

 

Abstract— This paper shows the advancement of a cyber physical framework that screens the environmental conditions 

or the encompassing conditions in indoor spaces at remote areas. The correspondence between the framework's segments 

is performed by utilizing the existent remote foundation in light of the IEEE 802.11 b/g norms. The result about 

arrangement gives the  probability of logging estimations from areas everywhere the world and of envisioning and 

breaking down the accumulated information from any gadget associated with the Internet. This work incorporates the 

entire arrangement, a digital physical framework, beginning from the physical level, comprising of sensors and the 

correspondence convention, and achieving information administration and capacity at the digital level. The trial comes 

about demonstrate that the proposed framework speaks to a reasonable and clear answer for natural and encompassing 

checking applications. 
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I.  INTRODUCTION  

The essentialness from guaranteeing common screening will be undoubted for our age. This will be the field the place remote 

sensor systems (WSNs) require been beginning utilized, their fundamental part involving in the impression of the physical reality 

and the account of physical sums describing it[1]. 

The constant attempts of social and financial bodies for the change of innovations to create vitality effectiveness and to lessen 

contamination and for the more productive utilization of national foundation alongside the requirements of diminishing the cost 

of calculation, systems administration, and detecting had prompt the rise of another time of cutting edge frameworks, called 

cyber physical systems (CPSs), not as much as 10 years back. These incorporate implanted frameworks, sensor systems, 

actuators, correspondence and administration procedures, and administrations to gather physical data and to take a shot at the 

physical condition, all coordinated under an insightful choice framework [2,3]. 

This paper exhibits a framework for natural and encompassing parameter observing utilizing low-control remote sensors 

associated with the Microcontroller, which send their estimations to a focal server utilizing the IEEE 802.11 b/g guidelines. At 

long last, information from everywhere throughout the world, put away on the base station, can be remotely envisioned from 

each gadget associated with the Internet. This conquers the issue of framework mix and interoperability, giving an all around 

characterized engineering that improves the transmission of information from sensors with various estimation capacities and 

increments supervisory productivity. 

 

II. RELATED WORK 

The document includes an advancement of checking arrangements that credited from the focal points gave by remote detecting 

innovation. 

Reference [1] in June 2016 George Mois displayed the improvement of a digital physical framework that screens the natural 

conditions or the surrounding conditions in indoor spaces at remote areas. The result about arrangement gives the likelihood of 

taking estimations from areas everywhere throughout the world and of imagining and inspecting the accumulated information 

from any gadget associated with the structure. This work incorporates the entire arrangement, a digital physical framework, 

beginning from the physical level, comprising of sensors and the correspondence convention, and achieving information 

administration and capacity at the digital level. The test comes about demonstrate that the proposed framework speaks to a 

feasible and clear answer for natural and surrounding observing applications. 

Reference [5] characterizes a automatic water system framework in view of a conveyed remote structure of soil wetness and 

temperature sensors that outcomes water savings of 90% contrasted and traditional usage. Reference [15] presents a smart 

monitoring solution for the appraisal of conceivable reasons for control wastefulness at the photovoltaic board level in view of 

WSNs [15]. The work displayed here prompts a pervasive system engineering, where the sensors are a piece of the Internet [7]. 

The created observing arrangement, a CPS that consolidates all the created Wi-Fi sensors and a cloud stage, permits the obtaining 

of information from each place where a remote IEEE 802.11 system exists and the perception of recorded information from each 

terminal associated with the Internet, with no extra equipment and programming application other that an Internet program. 

 

State of the Art: 

Table 1: Comparisons of Methods, used for monitoring and controlling of environmental things.  
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Ref 

No 

Methodology Advantages Limitations 

[1]. A Beaglebone black embedded processor 

with programmable system on chip 

(PSOC3). 

Faster response in transmission 

with low data loss. 

Expensive hardware, number of 

sent packages increases, the 

losses also increase. 

[2]. Average Slope Multiplication(ASM) to 

classify odors using dynamic response of 

sensors.  

The ASM transferred data shows 

better separation among different 

cluster of test gases. 

 

Expensive method. 

[14]. Multiplayer Perceptron (MLP) Neural for 

pattern recognition algorithm. 

Better superiorities for quantifying 

multiple kinds of chemicals. 

 

Large size Algorithms. 

 

[16]. Data fusion and aggregations based on 

self organised map (SOM) algorithms. 

 

Aggregations and data fusions are 

good solutions. 

 

Trade-off between the amount of 

transmitted data and energy 

consumption. 

 

[17]. 

 

 

Real time air quality monitoring using 

WLAN, WSN, Embedded Systems. 

 

Developed smoothing algorithm to 

reduce temporary errors. 

 

Energy consumption issue. 

 

III. PROPOSED SYSTEM 

Wireless Communication System: 

A graphical representational of the whole cps utilized for observing natural conditions in indoor or open air spaces, the place 

IEEE 802. 11 b/g organize scope exist, is introduced over figure. 

 

 
Fig.1. CPS for environmental monitoring[1]. 

 

Hardware Interface: 

 

 
Fig.2. Application and Block diagram of the   reconfigurable smart sensor interface device[8]. 

 

We setup a reconfigurable created versatile sensor application gadget that concentrates information accumulation, processing, 

and wired or remote transmission together. The gadget may an opportunity to be extensively used inside expansive parts order 

locales of the IoT and WSN should assemble numerous sorts from asserting sensor data dynamically. 
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Fig.3. Basic Communication Hardware Block Diagram 

 

The Microcontroller in this examination can gauge CO2(carbon dioxide) levels, temperatures, and the relative humidity 

noticeable all around, absolute pressure, and the light intensity utilizing the specified advanced sensors: a Cozir ambient sensor 

[10], a DHT22, a MPL115A2 indicator [11] and a TSL2561 [12], separately. These sensors can show up in any mix connected 

to a Wi-Fi gadget, with or without a LCD for the nearby representation of the deliberate qualities. The correspondence with 

every last one of the parts is brought through utilizing distinctive conventions as takes after: Serial information transmission for 

the carbon dioxide sensor and for the Wi-Fi module, an exclusive convention for the DHT22 sensor, and I2C with the barometric 

weight and light sensors. Being a remote detecting hub, with limitations in regards to its energy supply, the gadget remains in 

rest mode and awakens just when estimations and result transmissions must be performed. This is the most productive techniques 

for limiting vitality utilization in these sorts of frameworks [6]. Besides, on the grounds that the power utilization of all the 

appended transducers in rest mode does not permit long battery lifetimes, a different power supply was produced and 

incorporated into this second outline. It utilizes a chip that gives high productivity while utilizing small amount of power, 

consuming under 1 μA in shutdown mode. These, combined with the utilization of a high limit (1500 mAh) battery, just 

marginally impacted by temperature varieties and burdens, prompt times of constant task of up to three years without its 

substitution. 

IOT Stage:  The IoT stage is, in fact, a LPC2148 Processor and Raspberry Pi single board PC running at 1 GHz [9]. This 

decision was inspired by the favourable circumstances given by this gadget when the advancement of a reliable stand-alone low-

cost platform is targeted. Moreover, the use of the ARM as part of the proposed solution leads to low power consumption and 

to a reduced TCO. A server application keeps running on the IoT stage. This tunes in to the UDP port, translates the messages 

got from the sensors, and saves the information in a database in the device’s inside memory or on a microSD card. A Web server 

is introduced on the stage for giving access to the information requested by verified clients for promote examination.  

 

 
Fig.4. CPS for Surrounding monitoring. 

 

Web Server:  In reference[1], an available predecessor authorized small memory impression Web server, in particular, lighttpd, 

was introduced on the IoT stage for remote information representation (Fig. 4) [9]. Fig. 5 shows a straightforward Web customer 

application in existing framework showing the temperature and stickiness accounts sent by a Wi-Fi facilitating the latest eight 

characteristics of the systems administration gain power (MAC) address 663458D5. The information from the database can 

likewise be shown as outlines. For instance, a Web customer application showing the temperature, relative humidity, and carbon 

dioxide diagrams for the information sent by a sensor having a particular MAC address. 
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Fig.5. Server Window showing temperature and relative humidity values [1]. 

 

IV. EXPERIMENTAL RESULTS 

Tests were performed to achieve reliability and better execution to the information transmission from trial setup to the host PCs. 

utilized to transmit one bundle. The outcome demonstrates that if period expands, the package loss proportion diminishes. 

 

 
     

 
Fig.09. MQ135 Gas Sensor 

file:///E:/Planet%20Publication/IJEDR/Volume%203/Vol%203%20Issue%202/Published_Paper_V3_I2/www.ijedr.org


© IJEDR 2018 | Volume 6, Issue 3 | ISSN: 2321-9939 

 

IJEDR1803045 International Journal of Engineering Development and Research (www.ijedr.org) 255 

 

                 

 

 

 
Fig.7. TSL2561 Light Intensity Output 

 

 
Fig.8. MPL115A2 Digital Barrometer 

 

V. CONCLUSION 

The improvement of a CPS, which analyzes parameters of an environment dependent upon the existent IEEE 802.11 

infrastructure. It utilizes sensors measuring the encompassing or the environment, which send messages to an IoT stage utilizing 

UDP. The correspondence protocol and the plan of the hubs help over accomplishing low power consumption, offering battery 

lifetimes for a long time. The framework dispenses with cumbersome solutions, gives the likelihood about logging information 

the place Wi-Fi organize scope exists, furthermore might be utilized within an extensive variety from claiming checking 

provisions. Future worth of effort means on upgrade those dependability and security of the recommended framework. 
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