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Abstract 
 
In industrial design, control automation, weather forecasting and many other 

applications, wireless sensor networks (WSNs) currently play an important 

role. Applications for tracking, control and storage can easily be combined 

with the WSN cloud. Due to different linear and non-linear complex 

parameters, routing is the chief issues in WSN. Additionally, routing speed is 

sufficient for live data transfer rates. Energy efficiency routing is one of the 

key goals of WSN. This paper suggests Energy Efficient Routing SVM 

(EER-SVM) based routing to extend network life. System performance is 

measured using various parameters such as throughput, power, dead node 

and active node. It is clear from the analysis of the results that the efficiency 

of the particular method is better than the traditional routing methods. 

 

Keywords: Wireless Sensor Networks, Digital Communication, Energy 

Efficient Routing, Network Lifetime, Artificial Intelligence, Support Vector 
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1  Introduction 
 

WSNs have become common over the previous few years and are used in 

a wide variety of fields of use, including agriculture, business, the military, 

healthcare, and surveillance. WSNs contain numerous sensors that are 

compactly deployed within the phenomenon (area) monitored or very near to 

it. Small electronic devices capable of processing data and storing the 

collected data before it hits the sync node are all over these sensors. Due to 

the various advantages that each technology provides to consumers, 

combining WSN with cloud computing has recently ignited research interest. 

However, in the context of cloud computing, the integration procedure must 

take into reason the major contests associated with the use of WSN, i.e. 

scalability, sharing of information, large-scale storage, and efficient use of 

data obtained, and limited sensor energy. As a consequence of the integrated 

phase, the longevity of services in architecture would significantly depend on 

the existence of the sensors. In order to ensure energy gains in networks, one 

challenge that enables us to extend life [1]. 

There is an integrated low-power processor, memory, transceiver, 

sensing part, and battery in the sensing system. Cloud computing is a modern 

technology that supplies the end user with distributed processing and data 

services. Via virtual servers, users can access cloud computing services. 

There is no need for the user to think about the position of the servers and 

their settings. WSN and Cloud are brought together by Cloud Sensor 

Technology to handle physical sensors in the IT technology. The end user 

can access the sensor network using cloud computing through the cloud 

sensor infrastructure. If a sensor owner wants to rent a sensor, he needs to 

link his sensors to the infrastructure of cloud computing. According to the 

use of his sensors, he can receive money. In the sensor cloud infrastructure, 

the owner can add and remove their sensor. Energy efficiency is the key 

problem with the sensor network, as the sensor's battery life is limited. In 

most cases, removing the sensor battery after deployment is difficult. Due to 

design limitations, the size of the battery should not be large to maximize 

battery life. Running a server in a cloud computing environment requires a 

lot of energy [2].  

Generally, the sensor must respond to all requests when a user requests 

access to a sensor through a cloud computing setting. The sensor must 

respond repeatedly if user requests are too frequent, resulting in a decrease in 

the life of the sensor network. The size of the transmitted data can be reduced 

by compression and data aggregation schemes, but the number of transfers 

can not be reduced, and the sensor must respond to all user requests. The 

number of transfers from the sensor to the cloud systems needs to be 

decreased. Fog computing is a new computing system which provides data 

analysis with data sources in a similar, hierarchical and observable way 

(before incorporating it into large datasets) [3]. 
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Though Cisco used the term in 2012, Dave McCrory introduced the 2010 

data gravity philosophy as far as computing data sources are concerned. In 

addition to minimizing the amount of data on the transport network, the use 

of the computing capacity of network equipment to process data would also 

increase the overall power usage of IoT platforms. This is particularly useful 

for Agriculture and Industry 4.0 applications where the backhoe between 

remote farms / industrial unit and the cloud is limited [4][15-22]. 

In addition to the particular architecture, in the sense of WSN, it also 

execute some experiments with the power-on routing protocols proposed. It 

can choose the protocol to deploy WSN based on the results obtained, which 

will make its integration with cloud computing extra efficient, particularly in 

terms of continuity of service. EQ-AODV (Powerful QoS AODV) is the first 

protocol under consideration which objectives to develop the routing process 

of the AODV protocol using sensor energy and the nature of the packets 

being processed. The second protocol is WSN's ES-WSN (Energy Efficiency 

by Flipping Node Rolls) protocol, which aims to extend the lifespan of 

sensors by matching their energy levels [5][23][24]. 

The rest of the sessions on this file are organized as follows: Section 2 

provides details of previous operations performed to implement WSN routing 

for cloud IoT applications. Section 3 describes a summary of energy efficient 

SVM routing. Results and discussion with different N/W features are given 

in 4. Finally, Section 5 concludes the article 

.  

2 Literature Survey 
 

 Miguel A. Zamora-Izquierdo et al. has been proposed Accurate 

Agriculture (PA) to evolve day by day as a combination of information, 

communication and control knowledge in the agricultural sector. To boost 

PA connectivity, it improves the Internet of Things (IoT) and cloud cloud 

computing models. Their use in this region, however, is generally limited to 

high-cost situations and is not suited to semi-arid circumstances or does not 

effectively cover the entire management of PA[6]. For this purpose, in 

completely remodeling greenhouses with moderate salt water, we have a 

framework-friendly platform that can handle the needs of soil-free crops. It is 

built on replaceable and inexpensive hardware and supports on-the-ground, 

ground, and cloud tyres with a three-tiered open source software platform.  

 Cyber Physical Systems (CPS) communicates at the local level with crop 

processing equipment to collect data and execute atomic control operations in 

real-time. To enhance system stability against network access failures, the 

Device Edge level is in charge for monitoring and managing the main PA 

tasks associated with the Access Network. 
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  Finally, in a FIWARE implementation, the cloud platform gathers 

current and logs and positions the data processing modules. To communicate 

with CPS, IoT protocols such as Message Qing Telemetry (MQTT) or 

Restricted Application Protocol (COP) are used, while the Next Generation 

Services Interface (NGSI) is used to access the cloud on the south and north 

sides. The system is built entirely on an original prototype as part of the 

EUDrainUse project, which allows end-farmers connected to the platform to 

control an actual hydroponic closed system through control software [6]. 

M. Shamim Hossain et al. have proposed the multimedia sensor network 

application has end-to-end latency requirements. At the same time, the power 

consumption of applications is also one of the key issues restricting 

application creation due to the limited resources of the sensor node. The 

provision of low latency transmission capability via multipath routing to a 

multimedia sensor network is an efficient solution and poses a range of 

problems such as multipath generation and flow control. This paper develops 

QoS-Oriented Multimedia Multipath Planning (QMMTP) for this purpose, 

which describes a new multipath model based on conventional planning of 

spline path generation and establishes an algorithm and an algorithm for 

energy-delay balanced multipaths. Distributed in space by a fixed number of 

routes, the latency requirements and the nodes' transmission ability. 

Furthermore, in terms of multipath routing, it establishes flow control 

scheduling and redirects high load sub streams to lower load sub streams, 

taking into account each sub stream's bandwidth and power usage to ensure 

overall system throughput. Test results show that Q-MMTP can generate 

multiple routing paths efficiently and reduce power consumption while 

providing latency [7]. 

Chamil Kulatunga et al. He indicated that the IoT model generates an 

ecosystem at the edge of the Internet where big data creators are located. 

Accordingly, the data analysis infrastructure shifts according to the data 

gravity philosophy of fog computing to the margins of the network. Sensor 

devices which make up wireless sensor networks are at the far end of the 

hierarchical infrastructure. Due to important developments in design and 

computing capabilities, the role of these devices has increased dramatically 

over the past few years. Today, not only can sensor devices detect and send 

tasks, but they can also perform certain types of on-net processing. Thus, to 

enable the implementation of data analytics on touch devices, triple 

optimization of the sensing, computing, and communiqué responsibilities is 

needed[8]. 
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 To maximize network resources and execute offload subtasks to joint 

neighbor nodes for parallel execution, the sensor node can break a 

computational task optimally. This approach is important, especially in 

sensor devices for energy harvesting, as the energy profile often varies 

depending on the computational ability of each system, the position of the 

node and the time of day. To optimize the cumulative measurement and 

connectivity through the future intranet computing network, the energy 

output information of the sensor nodes should therefore be collected. 

Theoretical model for unloading calculation on equipment for micro solar 

powered energy harvesting. Optimal data sharing has been discussed in 

different conditions to minimize total consumption and energy consumption 

depending on the energy production status of the sensor nodes [8]. 

Tian Wang et al. He suggested that cloud computing and storage 

capabilities could give wireless sensor networks (WSN) a new impetus and 

encourage many new applications. VSM data cloud collection is a swamp, 

but it limits the future development of applications with weak VSM 

communication capabilities, especially in latency and sensitive applications. 

We have a fog system that consists of many mobile shells. Rover receivers 

function as fog nodes that decrease the distance between the cloud and the 

WSN. In order to optimize throughput and reduce transmission latency, they 

work together to create a multiple input / output (MIMO) network. For both 

sinks, we round up storage areas and add sensors to the corresponding sinks. 

Jumping and power consumption are measured to solve the jump point issue 

for these designated sensors. The sensor synchronises and uploads the data to 

the cloud via the receivers. The issue has been shown to be NP-hard, and 

using several shown properties, we have developed an approximate algorithm 

to solve this issue. For sensors that take into consideration transitions and 

energy consumption, we have developed a comprehensive routing algorithm. 

We equate our methodology with some conventional solutions. Extensive 

investigational findings suggest that the approach proposed is better than 

traditional solutions [9]. 

Tian Wang et al have proposed that Cloud computing developments are 

giving conventional wireless sensor networks (WSN) more life. A lot of 

attention from academia and industry has been paid to the integration of 

WSN and cloud computing. Data gathering from the WSN to the cloud is, 

however, not sustainable. As the communication capabilities of WSN are 

poor, it becomes a barrier to uploading large quantities of readable data to the 

cloud. In addition, reduced sensor power typically leads to a shorter WSN 

life. We suggest using several mobile receivers (MS) to help with data 

collection in order to overcome these problems. In a short amount of time, 

we create a novel problem that focuses on gathering data from WSN to the 

cloud, and this problem becomes NP-hard. An adaptive scheduling algorithm  
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(TASA) has been developed to collect data with multiple validated properties 

across multiple MSs in order to minimize delivery delays caused by 

unreasonable task allocation.Each MS indicates an adjustable path in TASA 

that does not overlap. In addition, to save transmission costs, the Minimum 

Cost Spawning Tree (MST) routing method has been developed. To test the 

efficiency of the proposed algorithm, we run advanced simulations. The 

results illustrates that TASA can collect data from WSN to the cloud with 

limited latency and optimize power usage and storage, making the sensor 

device defensive. [10]. 

 

 

3 Energy Efficient Routing Using Support Vector Machine 
 

In this section, first discuss the key factors that affect WMSN 

performance when using SVM routing technology in terms of maximum 

network bandwidth and power consumption. 

 

3.1 Network Architecture 

 

 Each sensor node in the network model carries a sensor device to 

determine the environment parameters and generates the corresponding data 

packets. Furthermore, each sensor assembly carries a rechargeable battery to 

receive power supplied by the wireless charger and coil receiving power and 

to store power in its battery. Each sensor node has a communication system 

that can create one-way communication with its neighboring node. Both 

sensor nodes are placed randomly in a square sensing region without losing 

generality. By comparison, using the Global Positioning System module or 

other post-deployment localization techniques, BS can locate all sensor 

nodes. The base station establishes a direct link with each sensor node prior 

to launching the network and informs them of its geographical location and 

its neighboring sensor nodes [11]. The energy of each sensor node is mainly 

for processes of data extraction, processing, reception, and sending. Figure.1 

shows the network model of WSN cloud platform. 
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Figure 1 The network model of the WSN Cloud platform 

 

3.2 Block Diagram 

 

 Figure.2. displays that the proposed method block diagram, initially the 

sensors are deployed in the network and then the parameters such as distance 

energy priority and state of the sensors are estimated for the training purpose. 

Using these parameters, the training process is performed.  

 This trained data is sent for the testing of new sensors that are going to 

be attached on this network. Based on the proposed prediction from the 

trained model new sensors are attached to the network. The trained network 

is responsible for the prediction of new Cluster Head (CH), estimate new 

route for the sensors and updating the network. In SVM training phase all the 

data are collected and then it is preprocessed and get trained [12]. The best 

path is selected based on the Energy and Distance (E&D) on the nodes. This 

process will be performed repeatedly for deploy and assignment of new 

cluster head and the routing of information on the network. 
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Figure 2 The proposed method Block Diagram 

3.3 Support Vector Machine  

 

SVM virtual machines and support vector networks are supervised 

learning simulations from the machine learning using similar learning 

algorithms that evaluate data used for analysis of classification and 

regression [12]. The SVM Learning Algorithm produces a prototype that 

provides new examples for one category or another, given a collection of 

training examples, each marked as two categories, Converting it into a non-

probabilistic binary linear classifier (to set probabilistic classification using 

techniques such as plat scaling). The SVM space is a illustration of examples 

as points, and since they are mapped, the examples of individual categories 

are divided by as large a space as possible. New examples will be seen in the 

same location and will fall into a single group depending on the interval they 

come from [13].  

Mostly a SVM formally makes a hyperplane or hyperplane in a wide or 

infinite space that can be used for other tasks, such as classification, 

regression or detection of liqueurs.  

Consciously, due to the hyperplane with the greatest distance to the 

nearest training data point of any class, good distinction can be achieved, 

since, as a rule, the bigger the margin, the lower the classifier's generalisation 

error.  
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While in a finite-dimensional space the real problem can be formed, the 

sets that often need to be separated in that space cannot be separated linearly. 

For this purpose, mapping the original finite-dimensional space to a more 

multi-dimensional space has been proposed, which seems to have helped to 

differentiate the space [14]. Figure 3 shows  Support Vector machine 

classification margin. 

 

 
Figure 3 Support Vector machine classification margin 

 The mappings used by SVM arrangements are planned to ensure that the 

dot products of the input vector pair can be easily determined based on actual 

position variables, such as the kernel, k(x, y) function, in order to support a 

rational computational load. A multi-dimensional space-defined hyperplane 

is defined as a scalar product with a vector in that space, and such a vector 

set is a set of orthogonal vectors that form the hyperplane. You may select 

the vectors identified by the hyperplane as linear combinations of the α_{i} 

parameters of the images of the x_{i} feature vectors that occur in the 

database. With this hyperplane range, the ratio of x points in space decides 

the mapped function of the hyperplane. Note that if k(x, y) becomes smaller 

as we pass from y(x), the proximity of the control point x to the database 

point x_{i} is determined by each term in the number. Therefore, to calculate 

the relative proximity of and control point to the data points that occur on 

one or more discretionary sets, the sum of the above kernels can be used.  

 Note that confusion can arise from a set of x points mapped to any 

hyperplane, which allows for a more complicated distinction between sets 

that do not converge in real space. 
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3.4 Minimum Objective Function 

 

 
 

 
     ∑   

 
                                                   (1) 

 

 The above equation is a form of objective operation, a function of 

reducing to ε, and    (subject to certain limitations used by b) to find the best 

solution for SVM. Once you have found the model (defined by w and b), the 

solution predicts the new X data by determining the distance from the 

hyperplane. 

 

 

 ( )                                                          (2) 

SVMs are trained to maximize margin, which is the measure of the space 

between the decision boundary and the nearest example. However, if the 

problem is not linearly divided, there is no perfect boundary for the solution, 

so there is no SVM solution. That is why "soft margins" have been 

implemented by SVM that allow for certain points on the wrong side of the 

margin. As the number of the function evaluations upsurges the minimum 

objective function of the evaluations that are getting increased ,this is shown 

in figure 4. 

 

 
Figure 4 Minimum objective function while Performing SVM training 
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4 Results and Discussion 
 

 The proposed MWSN routing technique is implemented in MATLAB 

2019a in an i5 system with 4 GB RAM. Performances of the proposed 

technique are compared in terms of initial energy vs number of rounds. The 

proposed Energy Efficient Routing SVM (EER-SVM) is compared with 

existing fuzzy based method, leach method and maximum energy-based 

method. For analysis purpose the projected scheme is compared with the 

existing techniques. The resultant graphs with respect to routing and 

efficiency performance outperforms the conventional techniques. Table 1 

shows the specification of MWSN used in this network. 
 

Table 1 Specification of MWSN Used 

1 No of users (N) 50-200 

2 No of CH (NC) 5-10 

3 Area -50*50 

4 Number of BS 1 

5 Number of Parameters for SVM 2 

6 Energy Per Bit 0.001J 

7 Initial Clustering Technique SVM 

8 CH-User Distance Euclidian 

 

4.1 Performance Evaluation Parameters 

Performance evaluation parameters consist of the sensor nodes and the 

Cluster Head (CH). The initial routing structure of the route is provided in 

the figure.5. The initial clustering is based on the energy and the distance of 

the sensors at starting stage. After the time t the clusters may be changed due 

to the energy level in the sensor nodes after a level of transfer of data form 

the sensor nodes. Figure.6 shows that the sensor connections after energy 

efficient routing. This is due to the energy levels of the sensor nodes at the 

point of time t energy levels of cluster head and nodes may be affected 

simultaneously due to transmission of data between the nodes. 
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Figure. 5 Initial sensor deployment and clustering 

 

 

Figure 6 Sensor connections after energy-efficient routing 
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4.2 Network Lifetime 

 

 In basically, Sensor nodes have only limited source of battery level. 

These are positioned in several areas. These nodes are used for monitoring 

and sensing. Sensor assemblies have a small power consumption battery. 

Where  a constant is depends on the node of the sensor and D-max is the 

maximum range of the node of the sensor. Based on the lowest cost and the 

lowest power output for the transmission, a special radio model is used to 

decide increasing channel should be used between the two nodes for 

transmission. Several measures to measure the obtained signal strength 

indicator (RSSI) are involved in the discrete radio model. Based on the 

CC240 standard, it can pick the best channel for transmitting various 

transmission layers depending on the RSSI. This power is used for RSSI 

calculation, after which it is possible to choose the best channel to transmit. 

With single and multiple goals, this model was applied to the network. 

 

 ( )        ,                                    (3) 

 

 The graph below shows the relative representation between the inactive 

and active nodes in the network. Figure 7 indicates the sum of dead nodes 

several versus rounds data transferred through sensors and the performance 

shows the proposed EER-SVM has few dead nodes similarly in Figure 8 

number of alive nodes is high after the maximum number of rounds the data 

transferred in the network. 

 

 
Figure 7 Number of Dead 
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Figure 8 Number of alive Nodes 

 

4.3 Energy Consumption 

 

 According to the parameters for perform the adaptive routing using 

SVM, it is necessary to select the parameters in a proper manner. In this 

work, Parameters such as energy and distance are considered to perform the 

prediction process. 

 Euclidian distance is used to calculate the distance between the user and 

the cluster head. To minimize energy consumption, this article will optimize 

it from different angles. Consumption to keep energy consumption as low as 

possible, we will optimize various aspects in this article. It will first analyze 

the physical layer and indicate the WSN physical layer's consumption and 

energy consumption. 

     (
     

 
            )                        (4) 

 Sending P indicates the transmit power, which defines the signal error-

to-noise ratio and the signal-to - noise ratio of the last component received by 

the SNR as 𝜅 = (Paccept/2BN0), of which P indicates the receiving power, B 

indicates the bandwidth, N0 indicates the white Gaussian sound 
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 A Fast and Secure Network Routing Technique for Highly Accurate Data 

Transmission for Cloud Applications power spectral density, and the 

relationship between the SNR and the frame rate. We are doing research on 

the BPSK coding engine in this article, so the relationship between the frame 

error rate and the signal-to- noise ratio can be seen. as𝜌send=Q((2𝜅)1/2), 

where 𝜂 the amplification efficiency of the signal amplifier on the 

transmitting side shows the consumption of the P_amp, which refers to the 

power consumption of the power amplifier, P_amp= P_send, the PSC 

transmission area indicates the power consumption of the circuit, and the 

PAC indicates the power consumption. Sends data and indicates the time 

transfer height needed for the data transfer to complete. 

 
Figure 9 The energy available in the nodes 

 

 As shown in the graph it is clear that the projected method shows the 

maximum performance than the existing methods. Figure 9 shows the initial 

energy in the sensor nodes after 1500 rounds of transfer of signals from one 

sensor to other and vice versa the energy level is plotted with the proposed 

technique and other techniques and the proposed SVM-based method shows 

maximum performance. 
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Table 2 Performance Evaluation 

 

Alive 

Nodes  

Number of 

Rounds 

200 400 600 800 1000 

Existing 1 30 8 1 0 0 

Existing 2 20 7 1 0 0 

Existing 3 25 6 2 0 0 

EER-SVM 22 4 3 2 1 

 

Dead 

Nodes 

Existing 1 25 45 57 70 90 

Existing 2 35 40 52 58 59 

Existing 3 40 40 52 58 59 

EER-SVM 30 35 37 38 38 

 

Table 2 shows that the performance evaluation of the alive nodes and the 

dead nodes of the network depending on the number of rounds all the 

existing methods are going down that EER-SVM and the dead nodes for 

EER-SVM is significantly low in the proposed method. 

 

5 Conclusion 
 

In this simulation study, a new architecture of (EER-SVM) is proposed 

for integrating energy aware WSN in the cloud computing environment using 

support vector machine classification technologies. This unique architecture 

is defined and its most critical operational steps and basics are emphasized. A 

distinction was made between the previous two energy-conscious protocols 

to achieve an energy-conscious WSN. The findings showed interesting 

aspects that can be used in WSNs that allow them to integrate with cloud 

computing efficiently. In the future, this (EER-SVM) proposed method will 

be implemented in private cloud infrastructure using the SVM routing due to 

their remarkable results. 
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