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Abstract: WSN is a distributed network that consists of great amount of sensor nodes and has the capacity of 

sensing, processing and transmits the partially processed and required data only. Sensor nodes have a tiny size, low cost 

but along with it the constraints of sensor node is they have limited memory, power source which is irreplaceable so 

power conservation should primarily focused by sensor network protocols. The proposed model was deals with 

environmental application where detection of forest fire is analyzed by taking parameters such as temperature, humidity, 

wind speed and time using fuzzy logic as by detecting earlier of fire in forest it helps to prevent huge loss of living 

organism, infrastructure and property. After detection the proposed MSA (Modified Sleep Awake) model work in 

prolonging lifetime of WSN in forest fire application using selective sleep awake approach. Cloud computing help to 

overcome the limitation of WSN such as limited storage, processing, power life processing. They exploit the cloud to 

share and process the sensory data as collected by WSN anytime and anywhere. sensory data collected from different 

sensors is decomposed to the base station and is transferred to the cloud gateway, as Cloud provides capacity of storage 

through which internet users communicate with cloud and accessed the data from cloud from anywhere at any time. The 

resource allocation problem is the major problem for a group of cloud user requests. The scheduling algorithms are 

termed as NP completeness problems in which FIFO scheduling is used by the master node to distribute resources to the 

waiting tasks. The problem like fragmentation of resources, low utilization of the resources such as CPU utilization, 

network throughput, disk I/O rate. To implement the Efficient Enhanced Sleep Awake Scheduling using Fuzzy logic and 

Neural Network. In this work MATLAB tool box is used and different parameters are calculated with different input 

values. The proposed result is best as compare to existing work. The cloud computing is the vast area of research. In the 

future it is implemented with different toolboxes and to resolve the security problems on different cloud areas. 

Keywords: Cloud, FIFO, Internet, WSN, distributed, network etc.  

 

I. INTRODUCTION 
Wireless Sensor Network: WSN is a distributed network that consists of great amount of sensor nodes and has the 

capacity of sensing, processing and transmit the partially processed and required data only. Sensor nodes have a tiny size, 

low cost but along with it the constraints of sensor node is they have limited memory, power source which is 

irreplaceable so power conservation should primarily focused by sensor network protocols [1, 2]. The aim of wireless 

sensor network comprises reliability, accuracy, easiness of deployment and flexibility. Cloud Computing: Cloud 

computing is defined as computing paradigm for hosting and delivering services over the internet. Different academics, 
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firms, IT companies and industry professionals defined cloud computing terms in many different ways. Cloud is large 

hub where easily virtualized resources (services, application, hardware, and platform) can easily accessible and usable. 

Merrill Lynch- “The idea of delivering personal (e g presentation, email, documents) and application of business 

productivity (e.g. accounting, sales force and other customer service) from centralized server [3]. 

 

Integration of WSN and Cloud: Integration of WSN with cloud computing: Cloud computing help to overcome 

the limitation of WSN such as limited storage, processing, power life processing. They exploit the cloud to share and 

process the sensory data as collected by WSN anytime and anywhere sensory data collected from different sensors is 

decomposed to the base station and is transferred to the cloud gateway, as Cloud provides capacity of storage through 

which internet users communicate with cloud and accessed the data from cloud from anywhere at any time. There are 

different applications where integration of sensor and cloud is widely used such as: For disaster detection environment 

monitoring, health care monitoring, transportation and vehicle monitoring, agriculture and irrigation control and so on. 

For different types of analysis, the integration of WSN and cloud makes more interesting to the users. For industry and 

other organization instead of storing data in their private system cloud help to provide storage capacity so that they can 

store and access the data from anywhere as response time of cloud is greater than other system. 

 

II. LITERATURE SURVEY 
In this paper I have studied the different papers to review my research topic. I have studied different authors 

papers. each have followed the different techniques and methods. 

 

Rashi Srivastava et al., [2018] have been proposed the integration of Wireless Sensor Network (WSN) with 

Cloud is becoming popular in most of the industry and academics. The proposed model was deals with environmental 

application where detection of forest fire is analyzed by taking parameters such as temperature, humidity, wind speed and 

time using fuzzy logic as by detecting earlier of fire in forest it helps to prevent huge loss of living organism, 

infrastructure and property. After detection the proposed MSA (Modified Sleep Awake) model work in prolonging 

lifetime of WSN in forest fire application using selective sleep awake approach [28]. 

 

Mehmet Şimşek et al., [2018] have been studied WSN is a technology that provides distributed data collection. 

However, these networks have some limitations. In this study, they proposed an application specific method to wake up 

and sleep nodes in WSNs. In traditional strategy, the nodes in the cluster sense data and send it to the Cluster Head (CH), 

if CHs detect redundancy of some data; they remove the duplication and send it to the base station. This is causing 

energy loss. Our method puts some nodes to sleep state if there are similar data in a certain period. By this way, the life 

of the network is extended [20]. 

 

Ms. Raksha Gound et al., [2017] have been studied Existing sleep scheduling algorithms cause an extremely 

unbalanced energy usage, and due to this, some sensors reduce the overall network's lifetime. The proposed system uses 

a sensor node to which event occurs and transmits data to base station and its neighbor nodes in a particular area of WSN 

and which improves energy efficiency. The sleep scheduling based on the location of node minimizes the power 

consumption of WSN. The simulation result shows that the resulting representative data achieved using the proposed 

algorithm have better throughput and average energy consumption than those achieved using CLSS1 and CLSS2 

algorithms [21]. 

 

Karthihadevi M et al., [2017] have been studied a Wireless Sensor Network (WSN) is a distributed network 

with a large number of distributed, self-directed, low powered, tiny devices called sensor nodes. To extend the lifetime of 

wireless sensor network, the design of Energy-Efficient scheduling algorithm is an important factor. In order to optimize 

the energy of sensors different mechanisms can be used and they have a great impact on prolonging the network lifetime. 

Various algorithms have been propounded to minimize the energy by scheduling sensor nodes activity. In this paper 

various sensor nodes sleep scheduling algorithms are compared and analyzed [17]. 

 

Shubhra Saxena et al., [2018] have studied Cloud computing (CC) is rising rapidly; an expansive number of 

clients are pulled in towards cloud administrations for more fulfillments. Distributed computing is most recent 
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developing innovation for expansive scale dispersed processing and parallel registering. Better load adjusting calculation 

in cloud framework builds the execution and assets use by progressively dispersing work stack among different hubs in 

the framework. Virtual machine (VM) is an execution unit that goes about as an establishment for distributed computing 

innovation [33]. 

 

Renu Choudhary et al., [2018] have studied Cloud computing is an interesting era of research, where motivation 

is to find out the best outcome and productive data security and sharing approach. Load balancing in public impair by 

way of division of cloud just right geographical position. Load balancing is frequently a strategy of controlling the 

visitors in a cloud atmosphere. Cloud requests hunt for assets for performance. The resources are quite often storage, 

processing, bandwidth, and many others. Allocation these belongings efficaciously to the entire competing jobs are 

named as load balancing. This paper will provide a comprehensive survey of cloud load balancing techniques [29]. 

 

Priyam Tyagi et al., [2018] have studied – Cloud Computing is a computing interpretation which provides 

convenient way to access resources and in which data can be stored on paid basics. Load Balancing is one of the methods 

in Cloud Computing which helps in balancing loads as it increases the throughput and minimize the response time. It 

distributes loads uniformly on nodules and increase overall performance in the system. The aim of Load balancing is to 

allocate resources and guarantees user satisfaction. In this paper I explore two of the Cloud computing Algorithms to 

overcome load balancing in it [23]. 

 

A Arul Prakash et al., [2018] have studied. Load balancing has turned out to be significant for productive 

execution in appropriated conditions. Cloud computing is a developing innovation requesting more administrations and 

better outcomes. This paper examines Cloud computing alongside investigate challenges in load balancing. Load 

balancing has been a significant issue for Cloud computing condition. The point of this examination is to peep in 

different load balancing calculations to address its difficulties in assortment of cloud condition. This examination gives a 

point of view perspective of the most recent methodologies in load balancing that will unquestionably help the future 

scientists in this field [1]. 

 

Cheng Fang Zhen et al., [2014] have been studied Both energy-saving and synchronization issues are the 

paramount concern in wireless sensor networks (WSNs). In this paper we propose a simple and efficient WSN node 

design based on acoustic positioning applications and present an on-demand sleep/wake scheduling synchronization 

protocol. The on-demand synchronization protocols are implemented in sensor nodes and evaluated in a testbed. Analysis 

and simulation were performed that the proposed protocol has significantly reduced the energy consumption. It is also 

demonstrated by experiments that the platform is accurate and effective [6]. 

 

Saeed javanmardi et al., [2014] have been proposed the aid of genetic algorithm and fuzzy theory, present a 

hybrid job scheduling approach, which consider the load balancing of the system and reduces total execution time and 

execution cost. The main goal of the research is to assign the jobs to the resources with considering the VM MIPS and 

time-span of jobs. The new algorithm assigns the jobs to the resources with considering the job length and resources 

capacities. Evaluate the performance of the approach with some famous cloud scheduling models. The result of the 

experiments shows the efficiency of the proposed approach in term of execution time, execution cost and average degree 

of imbalance [31].  

 

Rajveer Kaur et al., [2014] have been proposed the internet-based computing while software, information and 

shared resources are provided to devices and computers on demand, like electricity grid. With the fusion of network 

technology and traditional computing technology such as distributed computing parallel computing, grid computing a 

cloud computing product is formed. Here in this work, genetic algorithm is enhanced using new fitness function based on 

mean and grand mean values. This optimization can be implemented on both ends, for job scheduling and resource 

scheduling. This will schedule the whole process and optimize as much as possible. The results analysis also proves the 

cloud system’s increased efficiency for task scheduling [27]. 
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Dr. Amit Agarwal et al., [2014] have been suggested that the cloud computing is an emerging technology in 

distributed computing which facilitates pay per model as per user demand and requirement. Cloud consists of a collection 

of virtual machines which includes both computational and storage facility. A good scheduler adapts its scheduling 

strategy according to the changing environment and the type of task. In this research paper presented a Generalized 

Priority algorithm for efficient execution of task and comparison with FCFS and Round Robin Scheduling. Algorithm 

should be tested in cloud Sim toolkit and result shows that it gives better performance compared to other traditional 

scheduling algorithm [23]. 

 

Shilpa V Pius et al., [2014] have been discussed that the cloud computing is one of the most interesting research 

areas having great impact on technological development. This paper focuses on survey of various load balancing 

methods. During the recent years many load balancing approaches are proposed in the area of cloud computing. For 

further researches, understanding of these approaches is essential [32]. 

 

Hitesh A. Ravani et al., [2013] have been discusses that Resource Scheduling is the process of mapping tasks to 

available resources on the basis of tasks characteristics and requirements. The received tasks are group on the basis of 

data and resources. Main aim of this paper is to analyze the various scheduling algorithm and manage the resources 

which are precisely available at certain fixed times and for fifed intervals of time. Find the optimizes scheduling 

algorithm for resource so the cloud provider get benefits in term of efficient resource management which provide more 

resources to allocate without postponing or declining any user requests. Cloud users also get benefits in term of their 

monetary gains at each front [13]. 

 

Florin Pop et al., [2013] have been evolutionary computing offers different methods to solve NP-hard problems, 

finding a near-optimal solution. Task scheduling is a composite problem for large environments like Clouds. Genetic 

algorithms are a superior method to find a solution for this problem considering multi-criteria constrains. On the other 

hand, a good performance to ensure the QoS is to use the reputation of resources offered. This aspect is very important 

for service providers because represents a ranking method for them. The characters is considered in the selection phase of 

genetic algorithm as evolutionary criteria for the algorithm and evaluate the proposed solution considering load-

balancing as a way to measure the optimization impact for providers and maxspan as a metric for user performance [10]. 

 

Tarun Goyal et al., [2013] have been represents that cloud computing is a paradigm in which IT (information 

technology) application provide as a service. Cloud computing allows users to utilize the computation, storage, data and 

services from around the world in commercialize manner. In cloud environment, scheduling is the major issue. 

Scheduling is responsible efficient utilization of the resources. In this paper, a Scheduling model based on minimum 

network delay using Suffrage Heuristic coupled with Genetic algorithms for scheduling sets of independent jobs 

algorithm is proposed, the objective is to minimize the make span [35]. 

 

P. Mohamed Shameem et al., [2013] have been proposed that cloud computing offers a variety of dynamic 

flexible resources to expedite the processing of large scale tasks in pay-by-use manner to public. Moreover, the method is 

required to allocate dynamic workloads equally to all the nodes across cloud network. Proper load balancing technique 

helps in implementing fail-over, avoiding bottleneck problems, enabling scalability, optimizing resource allocation etc. 

This paper presents a survey about dynamic load balancing strategies directed on cloud data storage on workloads [22]. 

 

Jianfeng Zhao et al., [2011] have been proposed a virtual resources scheduling model and solved it by advanced 

Non-dominated Sorting Genetic Algorithm II (NSGA II). This model was evaluated by balance load, virtual resources 

and physical resources were abstracted a lot of nodes with attributes based on analyzing the flow of virtual resources 

scheduling. In experiment, verified the correctness of this model. Comparing with Random algorithm, Static algorithm 

and Rank algorithm by a lot of experiments, at least 1.06 and at most 40.25 speed-up of balance degree can be obtained 

by NSGA II [37].  

 

Lucio Agostinho [2011] have been proposed paper discussed about the cloud computing the allocation and 

scheduling of multiple virtual resources, such as virtual machines (VMs), are still a challenge. The optimization of these 
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processes brings the advantage of improving the energy savings and load balancing in large datacenters. The main 

contribution of this work is an inter-domain allocation algorithm that takes into account the capacity of the links 

connecting the domains in order to avoid quality of service degradation for VMs allocated on partner domains. 

Architecture to replicate federated clouds is also a contribution of this paper [18]. 

 

III. METHODOLOGY/ PLANNING OF WORK 
The proposed model is implemented in the MATLAB. Consider square region of 100 X 100 m in which 100 

sensors is deployed on that region. After deployment of sensors the region is divided into sub region. Now region is 

divided on the basis of sensing range of the sensor where data of every grouped sensor are almost same. We will sleep 

and awake the sensors on the basis of time using round robin mode. We set the time difference for sleep and awake of 

sensors. We assumed in our simulation that the energy of all sensor nodes is equal where energy of sink nodes is 

unlimited. 

 

Fuzzy Logic System: Fuzzy Logic System (FLS) was first introduced by Dr. Lofti Zadeh in 1965 at Berkley. Fuzzy 

logic system consists of continuous value that belongs between zero and one [12]. The conventional model is binary set 

model which provides two output TRUE and FALSE i.e. lying in the domain or not. But the fuzzy logic cover the 

maximum realistic domain where the value appears (lies) in different levels. The range of these fuzzy logic are LOW, 

MEDIUM, HIGH and these LOW, MEDIUM, HIGH varies according to its reference. These classifications can be 

extended into precise range which can be 4 levels, 5 level or 6 levels. As these level increase, the combination of 

parameters increase and supported by Cartesian model due to this, the prediction to the real world is much more 

appropriate but the computational logic appear to be much more complex [3]. 

 

Proposed MSA (MSA: Modified sleep awake approach) Algorithm 

Sleep - awake of sensors for the detection of forest fire Input Parameter- Temperature (Temp), Humidity (Hum), 

Wind Speed (WS), time (T) O/P Level-Very High (VH), High (H), Medium (M), Low (L), Very low (VL) Level→ MSA 

(Temp, Hum, WS, T). 

 

Step 1: Start  

Step 2: Consider parameters Temperature, Relative Humidity, Wind speed, Time  

Step 3: Divide each parameter with three level H (High), M (medium), L (low)  

Step 4: If dataset belongs to level VH, H and M, cloud C sends flag A to Base station S, otherwise C sends S flag Z 

Step 5: S broadcast flags to sensor nodes I  

Step 6: If flag received is A  

Step 7: Then all sensor node will remain awake 

Step 8: Else All sensor node of each sub region will sleep except one in Round Robin Mode  

Step 9: The process will continue for entire lifetime of WSN  

 

Above MSA algorithm define how cloud integrated with base station for performing sleep awake of sensors so 

that energy consumption will lesser in compared to All time ON sensors. 
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IV. RESULT & DISCUSSION 
 

 
Figure 1: Ruler window for fuzzy 

 

The figure 1 is ruler window for fuzzy. In which different rules are applied for different parameters. These are 

like temperature, humidity, wind speed etc. All these are input parameters and output is displayed on basis of these, 

 

 
Figure 2: Node formation for cloud 

 

The figure 2 is the node formation for cloud. In this figure nodes are defined with yellow color and these are overlapped.  
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Figure 3: Energy of cloud nodes 

 

 
Figure 4: Network life Time of cloud nodes 

 

The figure 3 is the energy of cloud nodes. In this figure numbers of nodes are represented on Axis and energy in 

node is represented on y-axis. The figure 4 displays network life time of cloud nodes along with distance between 2 

nearest nodes. In this first network life time is high then it decreased. 
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Figure 5: SD of residual energy vs. Time 

 

 
Figure 6: Receiving packet vs. Nodes distance 

 

The figure 5 is the Standard deviation of residual energy vs. Time. In which first nodes have high energy and 

then decreased and the increased. The figure 6 is the Receiving packet vs. Nodes distance. In this figure receiving packet 

ratio is low and then it is increased and the decreased. 
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Figure 7: Fuzzy logic window 

 

 
Figure 8: Fuzzy logic window for temperature 
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The figure 7 is the fuzzy logic window and the figure 8 is the fuzzy window for temperature. First the 

temperature is high and then low and then it become constant. It is displayed with red line in figure 8.  

 

 
Figure 9: Fuzzy logic window for Humidity 

 

 
Figure 10: Fuzzy logic window for wind speed 

 

The figure 9 is the fuzzy logic window Humidity and the figure 10 is the fuzzy window for wind speed. First the 

wind speed is high and then low and then it become constant. It is displayed with red line in figure 10.  
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Figure 11: Fuzzy logic window for time 

 

Table 1: Existing and proposed parameter comparison 

Temperature Humidity Wind speed Time Existing Output Perposed output 

20 90 7 18 6.5 8.7 

62.2 29.1 7 3.38 82.4 85.6 

28.6 90 18.9 8 22.7 26.8 

91.6 8.46 12.9 12 85.5 92.6 

56.1 42.3 37.1 12.4 60.2 70.5 

 

 
Figure 12: Graphical representation of parameters 
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V. CONCLUSION & FUTURE WORK 
Cloud computing is defined as computing paradigm for hosting and delivering services over the internet. 

Different academics, firms, IT companies and industry professionals defined cloud computing terms in many different 

ways. Cloud is large hub where easily virtualized resources (services, application, hardware, and platform) can easily 

accessible and usable. Cloud computing help to overcome the limitation of WSN such as limited storage, processing, 

power life processing. They exploit the cloud to share and process the sensory data as collected by WSN anytime and 

anywhere sensory data collected from different sensors is decomposed to the base station and is transferred to the cloud 

gateway, as Cloud provides capacity of storage through which internet users communicate with cloud and accessed the 

data from cloud from anywhere at any time. The resource allocation problem is the major problem for a group of cloud 

user requests. The scheduling algorithms are termed as NP completeness problems in which FIFO scheduling is used by 

the master node to distribute resources to the waiting tasks. The problem like fragmentation of resources, low utilization 

of the resources such as CPU utilization, network throughput, disk I/O rate. In this work MATLAB tool box is used and 

different parameters are calculated with different input values. The proposed result is best as compare to existing work. 

The cloud computing is the vast area of research. In the future it is implemented with different toolboxes and to resolve 

the security problems on different cloud areas. 
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