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Abstract 
 

Fog computing provides a way to offer virtualized intermediary layer to give 

data, computation, storage, and networking services between Cloud data 

centres and end users. A major component in Fog computing environment is 

resource management, a method to schedule and allocate resources to 

applications. This paper presents a Fog-enabled Cloud computing resource 

management model for smart homes by improved Shuffled Frog Leaping 

Algorithm (ISFLA) and Cuckoo Search (CS) Algorithm, abbreviated as 

ISFLA-CS. Besides, Adaptive Elastic neural network (AENN) method is 

used for load prediction model and determines the proper resources which 

should be allocated for the optimization of the service response time. Back 

Propagation learning algorithm was used during AENN training phase so that 

it can manage incoming jobs to the cloud. A detailed experimental validation 

takes place in a smart home environment. The experimental results stated that 

proposed model shows effective results interms of network bandwidth, 

energy utilization, latency and response time. 
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1 Introduction 
 

In recent times, people are commonly practiced to retrieve the data 

through the internet only using ordinary devices at anyplace and anywhere. 

The web services and Internet of Things (IoT) have been applied to modify 

the controlling parameters of sources from nearby places with minimum 

power consumption. In the future, many homes might be composed of 

various facilities that have been associated with resource observers. A 

combination of these services supports the upcoming domain of intelligent 

homes with the involvement of the Cloud computing (CC) community [1]. 

The identical functions in the home field might be computed on the 

improvised resources. For example, users collect the benefits from services to 

control the power application that increments the usage of diverse home 

appliances. The key objective of smart metering experience divides the home 

data by assigned facilities which monitor the power utilization to improve the 

environmental efficiency. It is mainly concentrated on balancing the 

development of the home manage dashboard method for isolating the users 

with algorithms to share the home energy details with alternate communities 

enclosed in eco-efficiency [2]. 

Smart Home is mainly applied in computing methods for various 

domains from home surroundings. The development of Smart home 

surroundings captures the extensive sequence of knowledge with best-

reviewed studies with IoT [3]. The typical features of Smart Home are the 

deployment of network tools that are capable of applying the home 

appliances. In this approach, the searching task has been classified into 

device-specific types like assistive computing, home security, digital 

entertainment, device management, and energy control [4]. Under the 

application of attained results, the supported living or health care of the home 

field has been identified effectively. The discovered outcome mainly 

concentrates on minimum cost remote health observation with the stable 

results. Therefore, the common models are supported with living application 

especially with the integration of these methods [5]. Various models support 

previous applications of pre-date web services by an organized vendor that 

should be specific in health care applications.  

The application of massive standards interms of Smart Home in diverse 

fields is linked with a remarkable dependent networking method by the 

internet. The best sample might be explored in the Radio Frequency 

Identification (RFID) approach under the application of wireless networks 

[6]. The concatenation of home tools according to the direct establishment of 

open standards to gateways which retains the open standards with applicable 

web services community [7]. Web services are the benchmark in local 

combinations, even though the shared services are combined with web 

service based devices in the present internet. Enablement‟s of Web Services  
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are directly linked to the enhancement of power while the requirement has 

been improved like Mobile Phones.  

The improvised procedure at the device level is processed by the 

enhancement of standards with models that enables Mobile tool combination 

through the internet is significant in Smart Home. Web Service toolkits and 

collection of standards such as Devices Profile for Web Services (DPWS); 

activates the web services to recent embedding devices [8]. Direct integration 

of tools by applying web services is more vital as it reduces the gateways for 

bridge technology enabling direct contact with tools, and it activates the 

standards based on the combination by web-based applications in external 

application of home [9]. Hence, there are no local hubs or servers required by 

tools attached directly over the internet.  

Future performance of web combination of Smart Home devices gets the 

data from social media which is the intellectual remote application in Smart 

Grids [10, 11]. Consequently, home appliances are extensive Smart Home 

clouds. Such remote integrations are defined with the feasibility of producing 

new computing fields along with connected services. Thus, the efforts at the 

required establishment of home-based devices have produced issues with 

respect to data privacy. The best solution for these problems can be attained 

from Smart Metering.  

In the Netherlands, the government has developed the required roll away 

of meters as a part of the national energy-reducing plan and curbed when 

privacy problems were improved [12]. The models provide recording device-

level data in the home which enhances the privacy whereas the trust 

probabilities to users [13]. The viable device level services are mainly 

applied to leverage Smart Home combination by unknown services of 

retaining the safer accessibility of users. In order to overcome these 

problems, the user applies the presented model with data assigning threats. 

The major approach of employing the user-defined possibility estimation 

based service combination. Such objectives might be linked with user 

inclinations in the data involvement which hold the purpose of Smart Home. 

This paper introduces a Fog-enabled Cloud computing resource 

management model for smart homes by improved Shuffled Frog Leaping 

Algorithm (ISFLA) and Cuckoo Search (CS) Algorithm, abbreviated as 

ISFLA-CS. In addition, Adaptive Elastic neural network (AENN) method 

has been applied as a load prediction model and determines proper resources 

that can be assigned for the optimization of the service response time. Back 

Propagation learning algorithm was used during AENN training phase so that 

it can manage incoming jobs to the cloud. A detailed experimental validation 

takes place in a smart home environment. 
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2  The Proposed ISFLA-CS Model 
 

This section explains the proposed ISFLA-CS algorithm for proper 

management of resources in smart home environment. 

 

2.1 Shuffled Frog Leaping Algorithm (SFLA) 
 

The SFLA is said to be a memetic meta-heuristic approach which is 

mainly applied to resolve the tedious optimization issues with the help of 

heuristic function where the global optimization solution is attained. This 

model is sampled on various combinatorial issues and is effective in 

exploring best solutions. Evolutionary algorithms (EA) include the method of 

population described by group of individuals. All individuals are correlated 

with fitness measures which estimate the system's function. InSFLA, the frog 

population is referred as solutions are divided into diverse subsets are named 

as memeplexes. Every memeplex is assumed to be the autonomous culture of 

frogs which process the local searching for food. A frog with each 

memeplex, interact among one another using memetic evolution. Once the  

predetermined count of memetic evolution steps is computed, data is 

conveyed from memeplexes in a shuffling task. The local search as well as 

shuffling process is carried out until the described convergence criterion is 

fulfilled. The SFLA is said to be an adaptive search model which integrates 

stochastic and deterministic technologies. Stochastic search guarantees the 

elasticity of search space by considering the solution affinity while 

deterministic principle enables the models to apply response surface data 

efficiently that guides the heuristic exploration. 

 Develop a population of P frogs with possible space in a random manner. 

For D-dimensional problems, the location of u^th frog is denoted as a 

vector X_u= (x_u1,x_u2,x_uD) . 

 Compute the fitness rate of frog as per the position. Order the P frogs in 

reducing form as per the fitness value. Evaluate the optimal frog‟s 

location, Pg, from the whole population. 

 Classify the entire population into m memeplexes, every n frog 

(i.e.,P=m*n) . Here, rank 1 belongs to memeplex 1, rank 2 comes under 

the memeplex 2, rank m belongs to memeplex m and rank m+1 comes 

under memeplex 1. 

 Develop every memeplex for particular value of EA iterations. Once the 

memeplexes deployed, the model comes back to global search for 

shuffling the memeplexes. The data related to local search for all 

memeplex are defined in the following.  

 Find the superior and inferior frog. Inside the uth memeplex, the frogs 

which have best and poor fitness are found as Pb_u and Pw_u, 

correspondingly. In addition, the frog which have global best fitness are 

assumed as Pg. 
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 Enhance the poor frog‟s position. The location of a frog Pw_u is 

modified in the following:  

o Modify the frog position:                     

o Novel position:  

    
                                Where rand () denotes the 

random values among 0 and 1, n represent the iteration values, and Dmxrefers 

the higher change in frog-positions component. When the better solution is 

produced from this operation, it swaps the inferior frog. Else, return back to 

next step. 

o Follow the computation, however interms of global best frog (i.e.,Pg 

replaces bu). When the enhancement is feasible in this case, and then 

jumps to next step. 

o Produce a novel random solution for interchanging the poor frog Pwu. 

o Go to update frog's position and follow the enhancement process for 

diverse iterations. 

 Shuffle the memeplexes when the number of memetic  

evolutionary steps is inside the memeplex. Range the frogs in a sliding order 

as per the fitness values. 

 Go back to Step 3, when the termination criterion is not satisfied. 

Hence, the major attributes of SFLA are: count of frogs P, number of 

memeplexes m, number of evolutionary rounds for every memeplexs in prior 

to shuffle and major step size for each component. 

 

2.2 Improved Shuffled Frog Leaping Algorithm 
 

In order to resolve the difficult optimization problems, optimization 

models should be retain the capability of finding search space and to 

converge the near optimal solution. The identification factor is composed 

with new and best solutions in search space, while exploitation is comprised 

of indentifying optimal solution. The applicable trade-off among the 2 

aspects is essential to have effective EA based heuristic model. For SFLA, 

frogs compute the local search with memeplex at diverse regions of solution 

space. Additionally, the shuffling principle enables to interchange the data 

among diverse memeplexes that guarantees the artistic development to the 

direction of global optimum solution. This method leads to equilibrate among 

a global exploration and deeper local exploration. Therefore, the SFLA 

belongs to local optimum of optimization problems. Based on the memetic 

evolution projected in the SFLA, the positions of worst frog Pw in memeplex 

has been modified. Obviously, the tailored Pw‟s position would be minimum 

if the positions value is nearer to best frogs (Pb or Pg) . Hence, it results in 

completed population positions over a local optimum. It leads to primary 

stagnation of the method [14]. 

 



 
 

 

 

 

 

 

 

To resolve the problem, ISFLA has been utilized. The search-acceleration 

factor C enables a massive alteration in frog‟s location and it extends the 

global search region at primary stage and focus on the memetic development 

of deeper local search with better result. Hence, the issue of stagnation is not 

resolved though many of the studies have presented minimum fast 

convergence of performance to sub better outcome. 

In order to eliminate the earlier convergence, a novel method about the 

modification of position of frogs in a memeplex takes place. In spite of 

shifting the worst frogs, best frogs has to be migrated to process a local 

search and enhance the system's model. Every best frog follows the similar 

principle of altering the position as worst frogs in best method. Hence, it 

depends upon the distance among worst frog Pw as well as global best frog 

Pg. As the distance is a vital factor, it assures that there is major leap from Pb 

to Pg when the fitness value of Pb has not been enhanced. The trend of latter 

depends upon the distance among Pg and the former position. When the 

process is not enhanced, it retains the recent position in memeplex. Hence, by 

improving the quality of best frogs, worst frog estimation would highly 

applicable. Individuals with every memeplex would be shared in the search 

space. 

 

2.3 Cuckoo Searching Algorithm 
 

This method is based on cuckoo bird‟s breeding nature. It is composed of 

3 fundamental optimizing procedures. 

 Every cuckoo lays a single egg and places it in the randomly selected 

nest. 

 The nests which have better quality of eggs might enter into thenext 

generations. 

 The obtainable numbers of host‟s nests are set and host bird might be 

used in the unknown egg which comes under the cuckoo with probability 

Pa∈[0,1] and creates a best solution. 

CS applies the managed blend of a local as well as global explorative 

random walk, that is supervised by using switching parameter Pa. A greedy 

mechanism is applied at each random walk, to decide the best solutions based 

on the fitness value. The global random walk has been processed by applying 

Levy flights as given in the following [17], 

  
      

                (1) 

where X_u^(t+1) implies the novel nest with maximum fitness value, 

X_u^t denotes the nest where the cuckoo lives initially. Where α(α>0) means 

the step size linked with optimization problem scale and product   

represents the entry-wise multiplication. A levy flight provides random 

walks, and the random steps that are acquired from Levy distribution focus in 

massive procedure: 
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                     (2) 

where t is the time of implementing a task and λ refers the random walk 

and random steps are comprised with infinite variance and mean. 

 

  
      

             (3) 

Once the Levy flights complete the random walk, CS continues to 

generate novel solutions about the selective random walk that applies 

crossover operation. Assuming the possibility of cuckoos being explored, this 

results in making better solution using crossover operator: 

  
  {

                               
            

}(4) 

where r1,r2 are mutually varied from random integers; r is the scaling 

factor which is uniformly distributed random value within [0,1]. The 

upcoming generation solution has been chosen from X_u and X_u based on 

the FF measures. Finally, in every iteration, the better solution obtained has 

been extended. 

 

2.4 Hybridization of ISFLA-CS algorithm 
 

The presented module is applied to solve the resource management 

problem and improving the speed of assigning request on each resource. The 

Entropy formula is applied in computing the request weight, speed, and sizes 

[15]. The entropy estimation is mainly employed to consider the resource 

request. A normalized entropy approach is depicted in the following, 

   ∑   
 
               (5) 

where E is denotes the entropy of a request, X_u implies the user request. 

With respect to apply the request, entropy value is applied in Eq. (5). For 

each request, the entropy value has been measured and entire values are 

consolidated to attain best solution. Finally, the whole user requests have 

been applied and allocate the resources. 

 

2.5 EANN based Prediction Model 
 

In order to predict the required resource requests, the VM method has to 

be examined and investigate the awaiting requests. It is processed by using 

VMs alterations which is essential, but it is highly complex. The prediction 

system has been developed on historical log nature of VMs. This 

modelestablishes an Artificial Neural Network (ANN) for detecting the load 

balance on the cloud; it is attained using NN on larger dataset with diverse 

load scenarios. The BP learning approach were employed at EANN training 

phase, thus it becomes capable to manage the incoming task of cloud [16].  
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The recommended EANN is composed with 3 tiers; the initial tier is 

input which presents the recent job for N nodes, second is the hidden tier, 

whereas the third is output tier that shows the managed job for N nodes. 

Every node in the input tier is treated as recent server's job of servers. 

Besides, the similar node in the output tier shows the server‟s job once the 

resource has been balanced. 

The newly presented method is an optimal one in which values of NN 

connection weights are changed inside the training phase, with the help of 

resized optimization technique; it is comprised with Elastic ANN (EANN) on 

the basis of Modified Adaptive Smoothing Errors (MASE). Followed by, the 

NN connection weights are used in training phase and it is applied for 

minimizing the errors. Initially, the average weights are computed using 

predefined model, in which they require and predicted load at the defined 

period p as shown in Eq. (6). 

                                 (6) 
 

as c is the balance from steadiness as well as approachability. EANN is 

mainly applied for examining the CPU load on predetermined server. The 

time c=0.5 and detect the upcoming minimum load and relate with recent 

minute. The next step is to observe reduced application and the values should 

be maximum. When balance values ranges from [0 to 1], and balance is 

carried out within the required range. The value of c-1 is obtained from Eq. 

(1) is that is transformed into Eq. (7): 

                                          

    (             )      (7) 

The detected value is ended up with historical nature of cloud. The 

optional system is composed with 3 tiers, neurons in 1st, 2nd and 3rd tiers. 

The process involved in the AENN model is given as follows. 

Phase 1: Reform neuron and designate neurons with different routes 

position. 

Phase 2: Cluster the location route Xs of a server node n as input. As it 

has 3 neurons in the input tier, Xs are the input of diverse neurons of input 

tiers. 

Phase 3: Develop a collection of B that combines the server node s 

corresponding to the neuron n. 

  {    ∈              }    (8) 

where Xu denotes the route position of neuron n and associations based 

on Sq moulds the server node n. 

Phase 4: When group S is not satisfied, iterate the step by selecting 

alternate random server node. 

                      ∈       (9) 
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Phase 5: Modify the selected sites of neuron consecutively on the basis 

of: 

                     (10) 

Otherwise, return to step (2). The Mean Squared Error (MSE) among the 

detected and essential result shows the FF of input. 

 

     
 

          
           (11) 

          
 (     )

  
     (12) 

    
        

                 
      (13) 

The factor δZ as well as activation ht of hidden neuron Ht, computes the 

variations developed in the value of yst and error factors are implied in Eq. 

(13). 
 

3 Performance Validation 
 

The presented model has been simulated in a smart home environment by 

the use of iFogSim toolkit. A set of measures used to examine the 

performance are network bandwidth, energy utilization, latency and delay. 

Tables 1-4 and Figs. 1-4 examine the performance of the presented method 

with respect to network bandwidth, energy utilization, latency and delay. 
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Table 1 Results on Proposed Method with Existing in terms of Network 

Bandwidth 

 

No. of  

Operations 
ROUTER GFC VRP ID-IPSO 

IGWO- 

KSVM 

ISFLA-

AENN 

5 1490 2250 2250 1490 1490 1490 

15 1495 2300 2300 1490 1480 1476 

25 1500 2400 2410 1495 1475 1464 

35 1500 2450 2450 1495 1480 1475 

45 1510 2490 2490 1500 1490 1485 

55 1520 2510 2520 1500 1490 1487 

65 1600 2530 2540 1550 1520 1498 

75 1750 2600 2610 1680 1600 1536 

85 1600 2650 2660 1580 1560 1492 

95 1700 2680 2710 1670 1620 1597 

105 1870 2750 2780 1820 1650 1623 

115 1490 2800 2820 1480 1440 1567 

125 1530 2890 2940 1500 1450 1539 

135 1890 2910 3100 1850 1780 1620 

145 1980 2930 3200 1930 1870 1772 

155 2000 2980 3250 1960 1900 1862 

165 1980 3000 3300 1940 1920 1899 

175 2300 3010 3370 2100 1970 1940 

185 2250 3100 3400 2200 2130 2090 

195 2300 3200 3490 2240 2200 2172 

 

 

 The figure clearly portrays that the VRP model is unsuccessful to 

produce improved resource management and tends to generate maximum 

network bandwidth application. Followed by, the GFC model implies the 

efficient network bandwidth consumption across the VRP model, but not 

more than alternate techniques. At the same time, the ROUTER model 

depicts best resource management with gradual network bandwidth 

employment and fails to perform better than ID-PSO and IGWO-KSVM 

model. Next, the IDPSO and IGWO-KSVM methods showcases manageable 

outcome with a minimum network bandwidth demand. Moreover, the 

projected ISFLA-AENN approach illustrates the qualified bandwidth  
 



 
 

 

 

 

 

Hybridization of Improved Shuffled Frog Leaping Algorithm with Elastic Neural 

Network for Fog Enabled Cloud based Intelligent Resource Management 7612 

 

application than the relative methods. For example, with maximum task of 

195, the VRP technique needs higher network bandwidth of 3490B/s. Then, 

the GFC model provided slightly lesser network bandwidth of 3200B/s. 

Followed by, the ROUTER, ID-PSO and IGWO-KSVM methodologies 

generated closer identical results with the lower network bandwidth of 

2300B/s, 2240B/s and 2000B/s while the projected model depicts less 

bandwidth necessity of 2172B/s correspondingly. Such values confirmed the 

betterment of the ISFLA-AENN scheme which results in maximum network 

bandwidth application. 

 
Figure 1 Evaluation results for resource managers Proposed IGWO-KSVM, ID-

IPSO, ROUTER, GFC, and VRP in terms of Network Bandwidth 
 

Fig. 1 show cases the examination of latency prediction required by 

various resource management methods. From the figure, it is evident that the 

VRP model is an ineffective performer and unable to show better resource 

management leads to maximum latency utilization. Then, the GFC model 

illustrated better latency application than VRP method, but not than alternate 

techniques. Concurrently, the ROUTER method results in best resource 

management performance with gradual latency consumption and does not 

perform better than ID-PSO, IGWO-KSVM and ISFLA-AENN models. 

Followed by, the IDPSO and IGWO-KSVM approach showcases the best 

outcome with a minimum latency requirement.  
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Table 2 Results on Proposed Method with Existing in terms of Latency 

 

No. of 

Operations 
ROUTER GFC VRP 

ID-

IPSO 

IGWO-

KSVM 

ISFLA-

AENN 

5 4 9 9 4 4 3 

15 8 10 11 8 7 5 

25 11 11 12 10 9 8 

35 17 20 21 15 12 10 

45 19 22 23 17 15 13 

55 22 27 28 20 17 15 

65 23 30 33 20 18 16 

75 25 40 42 21 20 18 

85 28 43 47 26 23 20 

95 35 50 52 30 29 22 

105 37 62 67 33 31 26 

115 39 65 80 34 32 29 

125 40 77 90 33 32 31 

135 40 85 105 35 33 32 

145 42 98 110 37 36 35 

155 45 110 118 41 38 37 

165 46 118 122 44 41 39 

175 53 125 130 49 45 42 

185 58 135 135 53 50 47 

195 60 140 142 55 53 50 

 

 
Figure 2 Evaluation results for resource managers Proposed IGWO-KSVM,ID-

IPSO, ROUTER, GFC, and VRP in terms of Latency 
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Additionally, the presented proposed ISFLA-AENN model indicates 

optimal latency utilization analysis than the related models. For illustration, 

under the higher operation of 195, the VRP method requires higher latency of 

142s. Besides, the GFC model provided better latency of around 140s. Also, 

the ROUTER, ID-PSO and IGWO-KSVM methodologies have resulted in 

closer identical results with the lower latency of 60s, 55s and 53s 

respectively and the developed ID-IPSO model demonstrates less latency 

requirement of 53s correspondingly. These values approved theadvancement 

of the ISFLA-AENN model with the latency of 50s and gives supreme 

results by means of latency consumption. 
 

Table 3 Results on Proposed Method with Existing in terms of Response Time 

 

No. of 

Operations 
ROUTER GFC VRP 

ID-

IPSO 

IGWO-

KSVM 

ISFLA-

AENN 

5 1 5 5 1 1 1 

15 3 8 10 2 2 1 

25 5 12 14 4 3 2 

35 2 14 15 2 2 1 

45 4 18 18 3 2 1 

55 7 11 25 5 3 2 

65 1 17 22 1 1 1 

75 6 16 18 5 4 2 

85 1 19 22 1 1 1 

95 2 10 26 2 2 2 

105 5 14 21 4 3 2 

115 1 13 21 1 1 1 

125 4 10 24 3 3 2 

135 4 18 25 3 2 1 

145 6 16 30 5 3 2 

155 8 12 28 6 4 3 

165 7 14 27 6 5 4 

175 5 15 26 4 3 2 

185 4 18 25 2 2 1 

195 2 19 24 1 1 1 

 

Fig. 3 refers the study of response time analysis requisite by several 

resource management models. From the figure, it is noted that the VRP 

model fails to demonstrate enhanced resource management and leads to 

maximum response time application. Besides, the GFC approach implies  
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better response time utilization than VRP method, but not the other 

techniques. Meanwhile, the ROUTER model displays best resource 

management performance with gradual response time utilization but fails in 

reputed performance of ID-PSO, ISFLA-AENN and IGWO-KSVM methods. 

Also, the IDPSO and IGWO-KSVM technologies show better result with a 

minimum response time requirement. Additionally, the projected model 

depicts qualified time utilization analysis than the compared methods. For 

sample, under the massive operation of 195, the VRP method needs 

numerous response time of 24s. Then, the GFC model has provided 

reasonable lower response time of around 19s. Followed by, the ROUTER, 

ID-PSO and IGWO-KSVM models resulted in near optimal results with less 

response time of 2s, 1s and 1s respectively while the projected model shows 

lowertime requirement of 1s correspondingly. These values assured the 

betterment of the ISFLA-AENN model and provide best outcome interms of 

response time utilization. 
 

 
Figure 3 Evaluation results for resource managers Proposed IGWO-KSVM, ID-

IPSO, ROUTER, GFC, and VRP in terms of Response Time 

 

Fig. 4 demonstrates the enquiry of energy consumption analysis required 

by numerous resource management approaches. From the figure, it is clear 

that the VRP model is unable to show improvised resource management and 

leads to maximum energy consumption. Then, the GFC model implied 

productive power consumption when compared with VRP method, but not 

than other techniques. Concurrently, the ROUTER model refers best resource 

management performance with gradual energy consumption and inferior than 

ID-PSO, IGWO-KSVM and ISFLA-AENN models. Followed by, the IDPSO 

and IGWO-KSVM methodology depicts better result with a minimum energy 

consumption necessity. Moreover, the projected ISFLA-AENN model shows 

better energy consumption than the compared methods. For example, under  
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the higher operation of 195, the VRP method needs maximum energy 

consumption of 178kWh. 
 

Table 4 Results on Proposed Method with Existing in terms of Energy 

Consumption 
 

No. of 

Operations 
ROUTER GFC VRP 

ID-

IPSO 

IGWO-

KSVM 

ISFLA-

AENN 

5 30 50 55 30 28 26 

15 32 62 70 31 29 27 

25 31 66 78 30 29 26 

35 31 75 80 30 30 28 

45 40 82 90 35 32 29 

55 42 98 95 38 35 31 

65 40 110 100 37 36 32 

75 42 120 110 40 38 35 

85 50 125 120 45 42 38 

95 58 130 125 50 47 42 

105 65 138 130 55 51 47 

115 70 142 138 62 56 49 

125 78 145 142 70 64 53 

135 80 150 145 76 68 56 

145 82 155 150 79 69 60 

155 90 160 155 87 75 64 

165 100 162 159 93 82 69 

175 108 170 171 99 89 75 

185 118 173 174 109 95 78 

195 119 177 178 110 100 86 
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Figure 4 Evaluation results for resource managers Proposed IGWO-KSVM, ID-

IPSO, ROUTER, GFC, and VRP in terms of Energy Consumption. 
 

 

Then, the GFC method provided a minimum energy consumption of 

around 177kWh. Also, the ROUTER and ID-PSO approaches resulted in 

closer optimal results with the lower energy application of 119kWh, 110kWh 

and 100kWh correspondingly while the projected ISFLA-AENN model 

shows less energy consumption of 86kWh respectively. These values 

accepted the betterment of the ISFLA-AENN method provides efficient 

results with respect to energy consumption utilization. 

 

4 Conclusion 
 

This paper has presented a new Fog-enabled Cloud computing resource 

management model for smart homes using ISFLA-CS algorithm. In addition, 

AENN model is applied to predict load and computes appropriate resources 

that should be assigned for optimizing the service response time. Back 

Propagation learning algorithm is applied at the time of ENN training for the 

management of incoming jobs to the cloud. An extensive set of experimental 

analysis is carried out for ensuring the performance of the ISFLA-CS 

algorithm for the management of incoming jobs to the cloud. The 

experimental results stated that proposed model shows effective results 

interms of network bandwidth, energy utilization, latency, and response time. 
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