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Abstract 
 
In the present wireless environment, Network selection is a dominant 

provocation in heterogeneous wireless mobile communication networks. The 

Wireless environment exists of different Radio Access Technology’s 

(RAT’s) and network providers try to give Always Best Connection(ABC) to 

the users based on their preferences. When a mobile device in a coverage 

area has an access to two or more Heterogeneous wireless networks, then the 

user is connected to the optimum network based on the handoff decision 

module. In existing 5G networks, where the environment is embedded with 

presence of multiple nodes with multiple technologies, Consideration of user 

preferences along with network attributes improves the Quality of 

Service(QoS) at the user end. The paper focuses on the implementation of the 

TOPSIS (Technique for order preference similarity to an ideal solution)  
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and Game Theory algorithms for vertical handoff decision by considering 

network and user metrics and contrast the staging in phrases of Average  

throughput, Jitter, Latency  and Packet drop ratio metrics.,  

 

 

Keywords: Network Selection, RAT’s, ABC, TOPSIS, Game Theory, 

network and user metrics, QOS. 

 

1 Introduction 

 
In our daily life notice that there is spectacular growth in wireless 

communication systems is determined and also observes rapid change 

because of the smart devices. In present days, there are numerous kinds of 

Radio Access Technologies (RATS), and also every RAT  carry completely 

different their own channel capacity, circulation  area, power and Quality Of 

Service (QOS). Therefore in multi-stemmed scheme model, user is ready to 

pick the foremost applicable network from numerous heterogeneous wireless 

access networks. User has to decide suitable network through Network 

selection that can be done based on the Handoff process. Handoff is a 

process where user is in a continuous call or data , then user is transferred 

from current network to new network without interrupting the service. But as  

compared to olden days, the number of network providers are increased as 

the number of users increased. The major task of the user is to choose the 

optimum network from the  various available networks according to his 

preferences. Network providers try to give Always Best Connection(ABC) to 

the users based on their preferences. Handoff process[1] can be categorized 

into horizontal and vertical handoff based on the handoff between access 

points of similar network or different networks.   

Vertical Handoff process [3] can be categorized into 4 stages:1) 

Handoffinitiation2)System discovery 3) Handoff decision4 )Handoff 

execution 

Network selection is a major challenge in vertical handoff process, and 

the user is linked to the optimum model  according to Always Best 

Connected (ABC) principle. For colouration of system different vertical 

handoff algorithms[8] are existed, i.e.TOPSIS, Fuzzy  

logic based network selection, Game Theory (GT)based network selection, 

Multi Attribute Decision Making (MADM)[10]. This project TOPSIS,Game 

Theory algorithms based vertical handoff algorithms are considered for 

network selection. TOPSIS[10] is the numerical method of  multi criteria 

decision making (MCDM). TOPSIS selects the network and give the ranking 

to the networks based on the performance score. GT is well known to create  

in selection of complicated situations in which  verdiction of transmitter 

effects the Quality of Service (QoS).  In Game Theory [5,6], classification of 

game theories are existed, i.e., Cooperative(CGT) and Non-Cooperative 

game theory(NCGT). CGT is one that has mutual understand between the 

networks and users, therefore finally users get benefited. In cooperative game  
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theory, users form as a groupto attain mutual advantage between the 

networks. But in  Non-Cooperative game theory, users  generally prefers 

individual strategies instead of  group strategies, so only individuals can be 

benefited. Cooperative game theory employsBankruptcy game algorithmto 

estimate the potentials of every accessible candidate networks.AHP 

method[13] is employed for calculate the weights for every 

accessiblenetwork. Certainly the accumlation of AHP and Bankruptcy 

game(BG)[2] admeasure superior of the reticulum. 

In this heterogeneous network scenario deal with three networks  i.e., 

Wi-Fi, WIMAX and 5Gtechnology networks.  The handover decision 

between networks must also be dependent on the type of application user is 

using currently.  During this heterogeneous network, choice of the best 

network is to be consider using TOPSIS and BGT in case of streaming and 

conversational traffic classes. For network selection, the attributes are 

considered as both network attributes and user attributes. 

The rest of  this project  is arranged as defined . Relevant topics about 

vertical handoff decision (VHD) algorithms are epitomize in section 2. In 

following part, presents the proposed network model and explains network 

selection process. Section 4 deals with the implementation of theTOPSIS 

algorithm, Bankruptcy Game Theory algorithm and the AHP process. 

Section 5 presents the simulations and results analysis. Finally, Section 6 

concludes thework. 

 

 

2 Related Works 
 

In [1], Tokekar et al proposed a handoff approach which relates to the 

handoff trigger time. When handoff initiation happens, signal strength of the 

network changes  When the signal property varies handoff failure probability 

is optimized, which depends on the handoff trigger time. 

In [2], SuKyoung Lee et al proposed an optimized VHD (Vertical Handoff 

Decision) algorithm for VANET’S.For the optimization tight coupling and 

loose coupling scenarios implemented for different metrics. If more number 

of  metrics are considered then the battery life time of the network effects 

and also number of handoff failures increases. Based on simulation results 

optimized VHD algorithm improves the battery life ofthe network compared 

to the traditional RSSalgorithm. 

Mohamed Lahby et al [3] proposed an MIH(Media Independent 

Handoff) VHD algorithms situated on MADM(Multi Attribute Decision 

Making). MADMalgorithm are considered for network selection. utility 

function is to represents user preferences and according to user preferences 

user access the better network. Here TOPSIS algorithm, utility based 

algorithm and TOPSIS based utility function algorithm compared for 

different attributes. Based on simulation results TOPSIS gives better 

performance compared to utility model for various traffic classes. 
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In [4], a fuzzy rule based context algorithm using FQDA(Fuzzy logic 

Quantitative Decision Algorithm) methodology implemented for network 

selection. The QoS( Quality of Service) parameters are bandwidth,jitter, 

delay,bit error rate for various traffic classes. Based on simulation results 

fuzzy based vertical handoff algorithm provides better performance than 

othervertical handoff algorithms 

In [5,6],authors introduces ABC(Always Best Connection) concept to 

users for network selection. In this paper author introduces different types of 

game theories, and  also different interactions between users and networks 

i.e., users VS users, networks VS users ,networks VS networks. Gives details 

about the  different methods of co-operative and non-cooperative game 

theory. 

In [7], Radhwan Mohamed Abdullah et al. proposed an increased  

vertical handoff decision algorithm applied on RSS as main criteria in the 

heterogeneous wireless network. The traditional algorithm includes of LTE, 

WIMAX, and WLAN that address  3 categories of vertical handover decision 

algorithms: equal priority, mobile priority, and network priority. From  

results author checks number of handoff failures and number of handoff 

priority for three different algorithms. network priority handoff decision 

algorithm generates good output related to the same importance and mobile 

priority handoff decision algorithms. 

Stevens-Navarro et al [8] proposed different vertical handoff algorithms 

for users to maintain the continuous service. The four different vertical 

handoff algorithms areTOPSIS(Technique for Order Preference Similarity to 

an Ideal Solution), MEW( Multiplicative Exponential Weighting), 

SAW(Simple Additive Weighting), GRA(Gray Relational Analysis).For 

simulation various attributes taken for various traffic classes, based on  

simulation results TOPSIS gives  identical  performance for  all  traffic  

classes. 

In [9], Mohanty et al proposes CHMP(Cross layer Handoff Management 

Protocol) developed for both intra and inter handoffs and also CHMP 

improves performance for both intra and inter system handoffs for various 

attributes. CHMP also reduces cost and handoff blocking probability.  

Martinez et al [10] proposed various MADM algorithms including SAW, 

MEW, TOPSIS, VIKOR, and ELECTRE, GRA algorithms for various 

utilizations such as voice and data transmissions. Here authors provide three 

different cases for simulation, from simulation results SAW, VIKOR and 

TOPSIS are better for voice transmissions that offer lesser values of  jitter 

and packet delay. For data transmission case, GRA and MEW algorithms are 

suitable and affordhigher bandwidth. 

In [11,12] authors proposed vertical handoff decision algorithm by using 

fuzzy MADM to choose optimum network based on handoff decision 

process.  

In [13,14]  authors proposed an algorithm which is related to network 

selection. It is mainly focuses on analytic hierarchy process (AHP) and the 

grayrelational analysis (GRA) techniques areemployed to rank the  
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alternatives. The AHP technique is employed to find out  the parameter  for 

every measurement and the GRA technique is utilising ranking of  the  access 

network. 

In [15] Kolipaka et al proposed Wireless Mesh Network (WMN) with 

vertical handoff algorithm for WLAN and WIMAX networks. Considered 

model mainly aims to minimizes  overall handoff delay and to maximizes 

throughput of the system.  

 

 

3 Proposed Network Model 

 

 

       
                                             
                        Fig.1. Model  of Proposed Network 

 

In this proposed network model, heterogeneous wireless environment 

consists of three different  access points i.e., WLAN Access point, WIMAX 

base station and 5G base station with number of users connected to each 

access point. When the user is initially connected to one access point, and 

observes the decrease in Received Signal Strength(RSS),below threshold 

level then user need to change from current network to other available 

networks. The RSS value decreases, when the user moves away from 

basestation. For continuous service and for better connection, user need to 

change from current network to best network which is suitable to him based 

on their preferences. This Process is called network selection process. 

 

4 Vertical Handoff Algorithm 

 
Vertical handoff algorithms are mainly employed for network selection, 

and also used for making decisions. 
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Multi Attribute Decision Making (MADM) algorithms are utilised in 

vertical handoff decision to improve the Quality of Service for users because 

of less complexity. In this paper  TOPSIS  and Game Theory algorithms are 

used for Vertical Handoff Decision. TOPSIS is a satisfactory approach 

because of its integrity and capability to acknowledge unlimited druthers 

count and measure in decision making process. This method contribute 

flexibility in represent the weights of multiple criteria and ease of 

application. 

Game Theory employs a powerful tool and deals with different 

problems. In Game Theory, where multiple players collaborate with each 

other in competition and offer an optimal solution which all users get 

benefited. 

 

 4.1 TOPSIS Algorithm 

 

TOPSIS(Technique for Order Preference Similarity to an Ideal Solution), 

numerical approach for the multi criteria decision making. TOPSIS approach 

includes  3 kinds of measurements or parameters. 

 

a)Qualitative attributes b)Quantitative attributes c)Cost attributes 

 

In TOPSIS technique two artificial options i.e., Ideal Alternative and 

Negative ideal Alternative formulated. 

 

Ideal Alternative  it is excellent source which comes for min cost and gives 

max usage. 

 Negative Ideal Alternative it is a negative resource where the cost 

is high with minimum advantages. Based on the performance score we 

can choose the best network. 

TOPSIS Algorithm is enforced  by the favourable methods   

 

Step 1: Structure of decision matrix used to analyze various other 

acquirable networks (A_1,A_2,…….A_n) by using different criteria (C_1 

〖,C〗_2 〖,……C〗_m) 

 

 

                 D=(
         

         

         

)                         (1) 

 
Step 2:  Normalization of decision matrix R=(r_ij) 
 

                        R=(
         

         

         

)                     (2) 
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Every element     is attained using Euclidean normalization 

                                       
   

   

√∑    
  

   

                        (3) 

 
 
Step 3: Formulate  the weighted normalized decision matrix V=    ) 
 
 
                                 *    , where ∑   

 
   =1          (4)  

 
Step 4: Determine the ideal solution    and the anti-ideal solution   

 

  =[  
 ,….   ]  and    =[  

 ,……  
 ](5) 

 

For desirable criteria:   
            and  

           For undesirable 
criteria:   

           and   
            

 

Step 5:Estimation of the similarity distance 

        
  √∑    

      
  

   ,  j=1,2……..n               (6) 

 

        
  √∑        

    
   ,  j=1,2………n              (7) 

 

Step 6: Calculation of relative closeness to the ideal solution i.e., 

performance score 

 

            
  

  
 

  
    

                                                        (8) 
 

 Which network got the highest performance score  is to be considered 

as the optimal  network. 
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4.2 Bankruptcy Game Theory Algorithm 
 

Bankruptcy game one of the techniqueemployed in the 

cooperative game theory and mainly it is employed to illustrate 

distribution issues. Bankruptcy game is employed mostly with in the 

case, once the certain load is deficient to placate all user condition. 

For getting highest payoff, players collabrate with another. Once 

forming the affilation, the attained payoff is defined by the 

characteristic function. The halting payoff is definitely dividable 

among a bunch of agents. 

Different models parameters such as accessible bandwidth, 

jitter, cost has completely dissimilar functionality. Disperate networks 

have disperate attribute values, so it is required to the all attributes in 

the same order. 

 Bankruptcy game theory for optimum network casting is 

illustrated in following steps. Initiallythe normalization is done to 

networkattributes matrix. For divide the payoff characteristic 

operations and also Shapley value is measured. FinallyPotential 

Contribution Ratio (PCR) is measured for to choose the best networks. 

         The procedure for algorithm implementation is given in below 

steps. 

 

 

Step 1: Formulate  the network attribute matrix 

 

 

     C= [                                          (9) 
 
Step 2: Develop the bigger fine matrix 

 

Recognize a matrix D=        (i=1,2,..m ; j=1,2,…n) to express  the 

larger the better matrix. 

If      exists to smaller the finer level compared to       
 

   
 

(i.e.,    exists to larger the good collection) then         . 
 
Step 3: Normalize the larger the best matrix 

 

    
   

         |     |        |     | 
     (10) 

 
R=          ;   

   
   

∑    
 
   

        j =1,2,…..n   (11) 
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                   R=     is called resource matrix., and the candidate network 

assets consumption is defined by individual element of R matrix. 

 

Step 4: Calculate peculiar function for all the possible consortium. 

A subgroup of A is considered as syndicate S of bankruptcy game 

,which is referred by (A,v). 

The symptomatic operation for the bankruptcy game idealising in this  

could be particularly denoted   for each associations as given below: 

 

 

  (S)=max(0,   -∑    
 
        ),  j=1,2,….n          (12) 

 
 
Where    = max{     i =1,2,….m} , where j = 1,2,…..n 
 
Step 5: Once characteristic function calculated, the Shapley value has 

to be calculate. the middling outcome is found out using this value. 

after entering into the affiliation each player’s middling outcome is 

obtained . 

 

The formula to compute Shapley value is given as 

 
    ∑

 | |      | |  

           (v(s)-v(s-{            (13) 
 
here the whole set of elements are represented with |S| 
 
 Step 6 :Finally in order to give Ranking for the networks aggregation  

of AHP and  bankruptcy game employed. Attribute values can be 

calculated by employing  AHP method. 

             In order to give networks ranking Potential Contribution 

Ratio(PCR) is considered. 

 

                            ∑         
 
       (14) 

 
     

   

∑    
 
   

                                               (15) 
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Where    is the weight assigned to different attributes. 

Finally the maximum value of PCR having network is choose by most 

of the mobile users. 

 

4.3 AHP 
 
Analytical Hierarchy Process (AHP) could be a appropriate and 

powerful approach to choose the weights for various criteria as per the 

service demand. The AHP is amongst comprehensive multiple 

internalise resolution supported by Saaty’stable. For network selection 

the AHP approach has been mostly used to generate weights for 

different criteria. 

 

4.3.1 Construct the Hierarchical Structure  
 

In this hierarchical process mainly divided into three levels. The main 

goal is treated as first level, and different criteria to solve the problem 

consider as second level, and alternative solutions consider as third level.  

 

4.3.2 Formulate  AHP Judgement Matrix (X) 
 

X=[        ,   =1,   =
 

   
 (i,j=1,….n), in which n specifies the criteria 

count and     are accessed depends on    saaty’s table. 

 
Table 1. Saaty’stable for AHP matrix(in terms of significance ) 

      
 
4.3.3 Calculate the Weight of Each Criterion 
 

Consistency Index(CI)=      

   
                             (17) 

 
    is obtained according to the following formula 
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∑  

∑      
 
   

  

 
   ]                                          (18) 

 
Consistency Ratio CR=   

    
                                   (19) 

 
Random Consistency Index(RCI) results are achieved from    

Table 2. 

 
                      Table.2. RandomConsistencyIndextable 

 
 
4.4 AHP and Weights Criteria 
 

The handover Services including VoIP, video are considered 

respectively. For VoIP application, conversational traffic class has 

been considered. For video application, streaming traffic class has been 

considered. The AHP matrix is generated by pairwise comparison 

using Saaty’s table. 

 

4.4.1 for Conversational Class 
 
The AHP matrix for the conversational traffic class  as shown in Table 

3.  The value of  CRis obtained for conversational class is 0.0621, i.e.,  

price  of CR is not exceeding  0.10 . So it is not  mandatory to  

reassess. 

 
                       Table. 3. AHP matrix for conversational traffic class 

 

4
.
4
.
2
 
F
o
r 

    Parameter AB S SNR AL AP COST Weights 

                    AB 1 0.1

4 

0.11 0.16 0.11 3 0.0282 

                     S 7 1 0.33 0.5 1 5 0.1653 

                  SNR 9 3 1 5 1 4 0.3777 

                   AL 6 2 0.2 1 0.33 4 0.1486 

                  AP 9 1 1 3 1 2 0.2803 

                COST 0.33 0.2 0.25 0.25 0.5 1 0.1621 

                   CR                                               0.0621<0.1 
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Streaming Class 
 
          The AHP matrix for emerging fence course(streaming traffic 

class)  as shown in Table 4.  The value of  CR is obtained for 

conversational class is 0.0829, i.e.,  value of  CR  is not exceeding  

0.10 . So it is not mandatory to reassess. 

 
                                Table. 4. AHP matrix for streaming traffic class 

        
Parameter AB S SNR AL AP COST Weights 

AB 1 7 5 3 3 3 0.4792 

S 0.14 1 0.33 0.33 0.14 2 0.0464 

SNR 0.2 3 1 1 1 5 0.1367 

AL 0.33 3 1 1 1 3 0.149 

AP 0.33 7 1 1 1 2 0.187 

COST 0.33 0.5 0.2 0.3 0.15 1 0.226 

CR 0.0829<0.1 

 

 

 
5 Simulation Results and Discussion 
 

In this, a heterogeneous wireless environment is considered, which 

includes three networks where every model is having 6 specifications. 

This dwells of one WLAN, one WIMAX, and one 5G Technology 

account as acrucial attribute as a result of it’s used for multimedia 

communications, video deportation. video operation needs additional 

transmission capacity, and it offers additional preference. 

Conversational traffic class is used for voice transposition here SNR is 

important parameter. A voice function needs the continual and 

noiseless flow of information. Six attributes Available Bandwidth 

(AB), Security (S), Signal to Noise Ratio (SNR), Average Load(AL),  

Average Power(AP), and Cost(C) are considered for developing 

network utility function. 

Admeasurements of attribute values of heterogeneous networks are 

inconstantly verified respective to bounds as per 3GPP standards [17, 

18, and 19] as shown in TABLE 5. 
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                          Table.5.  Network parameter  specifications (as per 3GPP) 

 

 

5(a) Network values for Conversational Traffic Class 
 

The particular network attribute values for conversational traffic 

class are as shown in TABLE 6. 

 
 

                  Table. 6. Network parameter values for conversational class 

        

 
 

 5(b)  Network Parameter Values for Streaming Class 
 

           The particular network attribute values are shown in TABLE 7. 
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            Table. 7. Network parameter values for streaming  class 

                                 

 
 

          

5.1 Ranking of Networks for TOPSIS Algorithm 
 

Ranking of networks for the TOPSIS algorithm for conversational 

and streaming traffic classes are illustrated in below. 

 

5.1.1 For conversational Class 
 

The ranking of networks for the TOPSIS algorithm is based on 

performance score. So the performance scores obtained conversational class  

for respective networks are WLAN- 0.3, WIMAX-0.67 and 5G technology-

0.61 and as shown in Fig.2. So the WIMAX network has the highest 

performance score, and hence considered as the best network. 

 

        
 
            Fig.2.TOPSIS algorithm network selection for conversational class 
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5.1.2 For Streaming Class 
 

The network rankings for TOPSIS algorithm is depends on performance 

score. Fig.3 shows the performance scores obtained for streaming class for 

respective networks i.e., WLAN-0.15, WIMAX-0.12 and 5G technology-

0.85.For the given scenario, 5Gtechnology network attained the highest 

performance score, and hence considered as the best network. 

     

                     
           Fig.3. TOPSIS algorithm network selection for streaming class 

 

 

5.2 Ranking of Networks for Game Theory Algorithm 
 

5.2.1 For Conversational Class 
 

The ranking of networks for Game Theory algorithm is based on PCR 

value. PCR value of conversational class obtained for respective networks 

are WLAN-33.28, WIMAX-33.48 and 5Gtechnology-33.23.WIMAX 

network has the highest PCR value, and hence considered as the  best 

network and is shown in Fig.4. 

 

            
           Fig.4.Game Theory algorithm network selection for conversational class 
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5.2.2 For Streaming 
 

The ranking of networks for Game Theory algorithm is based on PCR 

value. PCR value of streaming class obtained for respective networks 

areWLAN- 32.12, WIMAX-32.38 and 5Gtechnology-35.33 5Gtechnology 

network has the highest PCR value, and hence considered as the best network 

and is shown in Fig.5. 

 

     
 

 
                            Fig.5.Game Theory algorithm network selection for streaming class 

 

5.3 Simulation topology using NS-2 Tool 
 

 Fig.6. shows simulation topology implemented using NS2 tool, where 

there are 6 cells (i.e., networks), and in each cell there are 6 users are 

connected to particular network.  Before  handoff  there is no mobility for 

users in each cell. 

 

 
 
                          Fig.6.simulation scenarioBefore Handoff 
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                       Fig.7.simulation scenario During handoff 

 

 

During Handoff, mobility is directed towards particular nodule that is 

shown in Fig.7, and this is moved away from its respective cell to choose the 

best network based on vertical handoff decision algorithms.the Fig.7. Shows 

mobility is introduced to node 10 and node 10 is moved away from 

respective cell 0. 

 

        
 
                        Fig.8.simulation scenarioAfter Handoff 

 

 

After handoff, mobile user is connected to best network based on vertical 

handoff decision to continue the service without any interruption. Fig.8. 

shows after handoff simulation scenario, user node 10 is moved away from 

cell 0 and  selects  cell 4 as alternate cell out of the available cells in the 

transmission range. 
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5.4 Performance Metrics 
 
 Attainment of particular network is evaluated this metrics. Different 

performance metrics are considered i.e., Average throughput, Delay, Jitter 

and Packet drop ratio. Evaluation of these performance  metrics done with 

different data rates i.e., 2Mb, 4Mb, 6Mb, 8Mb and 10Mb for both TOPSIS 

and Game Theory algorithms and compared using  X-graph. 

 

5.4.1 Average Throughput 
 
 
Average throughput(bits/sec)=  

                                                          

                                                 
 

 

 

5.4.2 Delay 

Delay is described as the minimum time for transmitting packets 

from source to destination. It is measured in milliseconds (ms). 

                  Delay =  
∑              –           

∑                   
 

 

5.4.3 Jitter  

It is described as the variation in the delay of received packets. It is 

normally expressed in milliseconds (ms). 

 

5.4.4 Packet Drop Ratio 

 

Packet drop ratio is defscribedas the percentage of packets that do not 

make it to their destination. 

 

Packet drop ratio=
                                            

                  
 *100 

 

5.4.5 Energy Consumption 

The energy consumption level of a node is determined by finding the 

difference between the current energy value and initial Energy value. 
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5.5 Performance Evaluation for Conversational Class- 

Simulation Results 

5.5.1 Data Rate VS Average Throughput for Conversational 

Class 

  
 

                                   Fig.9.Data rate VS average throughput for conversational class 

 

Fig.9. shows as the data rate increases, the average throughput decreases. 

For conversational traffic class throughput of game theory algorithm 

improves overall by 2.148 %   compared  to the throughput of  TOPSIS  

algorithm. 

 

 

5.5.2 Data Rate VS Delay for Conversational Class 
 
 

Fig.10. shows as the data rate increases, the delay increases. But for 

conversational traffic class  delay of the game theory algorithm improves 

overall by 10.55 % compared to  the  delay of  TOPSIS algorithm. 
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             Fig.10.Data rate VS  Delay for conversational class 

 

 

 

5.5.3 Data rate VS Jitter for conversational class 
 
                     

 
             
            Fig.11.Data rate VS  Jitter for conversational traffic class 

 

   

   Fig.11. shows as the data rate increases, the Jitter decreases. But for 

conversational traffic Class, jitter of the game theory algorithm improves 

overall by 7.35% compared to  jitter  of  TOPSIS algorithm. 
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5.5.4 Data Rate VS Packet Drop Ratio for Conversational Class 
 

Fig.12. shows As the data rate increases, the packet drop ratio decreases. 

For conversational traffic class packet drop ratio of the game theory  

algorithm improves overall by 39.58 % compared to the packet drop ratio  of  

the  TOPSIS  algorithm. 

 

          
 
                     Fig.11.Data rate VS  Jitter for conversational traffic class 

 

 

 

5.5.4 Data rate VS Packet drop ratio for conversational class 
 

            
                      Fig.12.Data rate vs Packetdrop ratio for conversational class 
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Fig.12. shows As the data rate increases, the packet drop ratio decreases. 

For conversational traffic class packet drop ratio of the game theory 

algorithm improves overall by 39.58 % compared to the packet drop ratio  of  

the  TOPSIS  algorithm. 

 

 
5.5.5 Data rate VS Energy Consumption for conversational class 
 
 

     
 

Fig.13.Data rate vs Energy Consumption for conversational class 

 

 

Fig.13. shows As the data rate increases, Energy consumption increases. 

For conversational traffic class Energy consumption of the game theory 

algorithm is less compared to TOPSIS  algorithm by 26.58 % . 

 

5.6 Performance Evaluation for streaming class - simulation 
results 
 
5.6.1 Data rate VS average throughput for streaming class 
 

In Fig.13. As the data rate increases, the average throughput decreases. 

And for streaming traffic class Average throughput of game theory algorithm 

improves overall by 2.53%   compared to  the  Average  throughput of  

TOPSIS algorithm. 
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                Fig.14. Data rate VS delay for streaming class 

 

 

5.6.3 Data rate VS Jitter for streaming class 
 

Fig.15. shows as the data rate increases, the Jitter decreases. But for 

streaming traffic class, jitter of the game theory algorithm improves overall 

by 5.70% compared to the jitter of TOPSIS algorithm. 
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               Fig.15.Data rate VS jitter for streaming class 

 

5.6.4 Data Rate VS  Packet Drop Ratio for Streaming Cclass 
 
 

Fig.16. shows as the data rate increases, the packet drop ratio decreases. 

For streaming traffic class, packet drop ratio of the game theory algorithm 

improves overall by 43.87% compared to the packet drop ratio of  TOPSIS  

algorithm. 

 

 
                     Fig.16.Data rate VS  Packetdrop ratio for streaming class 
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5.5.5 Data rate VS Energy Consumption for Streaming Class 
 

 
    

       Fig.17.Data rate vs Energy Consumption for streaming class 

 

Fig.17. shows As the data rate increases, Energy consumption increases. 

For streaming traffic class Energy consumption of the game theory algorithm 

is less compared to TOPSIS  algorithm by 23.65 % . 

 

 

Performance improvement Scenario 
 

Performance improvement of game theory algorithm compared to 

TOPSIS algorithm for conversational class and streaming class as shown in 

Table 8. On an average  it is observed  that  Game Theory algorithm achieves 

performance of  2.33% in Average throughput, 41.72% in Packet drop ratio, 

11.83% in Jitter, 6.52% in Delay and 25.11% in Energy Consumption. 

 
 Table 8. performance improvement of Game Theory algorithm compared to 

TOPSIS algorithm 

 

               Game theory 

Performance metric Conversational class 

(%) 

Streaming class (%) 

Average throughput 2.148 2.53 

Delay 7.35 5.70 

Jitter 10.55 13.11 

Packet drop ratio 39.58 43.87 

Energy Consumption 26.58 23.65 
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 6 Conclusions 
 

Network excerption is  major task in heterogeneous wireless 

environment, which done based on the vertical handoff decision parameter 

i.e, obtained using TOPSIS and Game Theory algorithms implemented here.  

TOPSIS chooses the other method because it generated the solution 

which is close to the ideal one and don’t give negative response . For 

TOPSIS, the network which has the highest performance s can be taken. A 

Co-operative type of Game Theory model called Bankruptcy is used to 

calculate Shapley value for assessing the potentials of the available networks 

and to divide the coalitional payoffs among the networks. In this Game 

Theory approach Analytical Hierarchy Process (AHP) is employed to 

accredit loads to completely diverse attributes as per  service demand of the 

user such as streaming, conversational, video, interactive etc. The ranking of 

the network is done by combining AHP and BGT and evaluating the  

Potential Contribution Ratio (PCR). Finally, the model having highest value 

of PCR is choosen in Game Theory.  

The proposed network model is implemented using NS-2 Tool and 

performance metrics are compared for two vertical handoff algorithms. 

Network selection using Game Theory is achieving better performance than 

TOPSIS in terms of the metrics evaluated.   
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