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Abstract—In this paper, we have assessed and predicted the Quality of Service of wireless 
networks using Support vector machines. The Quality of Service offered by the wireless 
networks is an important criterion while making a decision for vertical handover. The Quality 
of Service of the wireless network has been predicted by using Latency, Jitter and Packet Loss. 
We have performed the statistical analysis of the accuracy and mean square error obtained 
during k fold validations.  
 
Index Terms— Quality of Service (QoS), Latency, Jitter, Packet Loss, Support Vector Machines 
(SVMs). 

I. INTRODUCTION 

The mobile users require highest level of Quality of Service (QoS) while moving across next generation wireless 
networks.  
The demand of the users is to have the highest QoS while using audio, video or multimedia applications. This 
can be achieved by using Efficient Vertical Handover Decision Algorithm (VHDA). [1]  
ܵ݋ܳ = ,ݕܿ݊݁ݐܽܮ)݂  [3] [2] (ݏݏ݋ܮ	ݐ݁݇ܿܽܲ,ݎ݁ݐݐ݅ܬ
The VHDA should ensure that the QoS of the user is not degrading and it is maintained while switching from 
one network to another. [4] 
In this paper, we have assessed and predicted the QoS of the wireless networks using Support Vector Machines 
(SVMs). 
The organization of the research paper is as follows:  Theoretical Background is captured in Section II. Section 
III gives the design and implementation. Section IV gives the simulation results and Statistical Analysis is 
captured in Section V. Conclusion is given in Section VI. 
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II. THEORECTICAL BACKGROUND 

Quality of Service of wireless network is dependent on network parameters like Latency, Jitter and Packet Loss. 
 
	ܵ݋ܳ ∝ 	 ଵ

௅௔௧௘௡௖௬	
    (1) 

	ܵ݋ܳ ∝ 	 ଵ
௃௜௧௧௘௥	

    (2) 

	ܵ݋ܳ ∝ 	 ଵ
௉௔௖௞௘௧	௅௢௦௦	

   (3) 
 
Reduction in Latency, Jitter and Packet Loss will result in improvement of QoS. [2] 
Support Vector Machines (SVMs) is a type of classification technique which can be utilized for linear and non-
linear datasets. SVM uses the concept of the hyper-plane while performing the classification. 
The following equation describes a hyper-plane. 
ܹ.ܺ + ܾ = 0    (4) 
W denotes weight vector  
X denotes real vector 
ܹ = 	 ଵݓ} ,ଶݓ, … … …   {௡ݓ,
ܺ = 		 ,ଶݔ,ଵݔ} … … … . . ,   {௡ݔ
n – number of attributes 
b – a scalar  
If b = w0  and for ݔ = ,ଵݔ}   ଷ} equation 4 can be written asݔ,ଶݔ
଴ݓ + ଵݔଵݓ	 + ଶݔଶݓ	 + ଷݔଷݓ	 = 0	   (5) 
If a point is above the hyper-plane then  
଴ݓ + ଵݔଵݓ	 + ଶݔଶݓ	 + ଷݔଷݓ	 > 0	   (6) 
And if a point is below the hyper-plane then 

଴ݓ + ଵݔଵݓ	 + ଶݔଶݓ	 + ଷݔଷݓ	 < 	0	   (7) [5] [6] [7] 

III. DESIGN AND IMPLEMENTATION 

Fig 1 shows the Fuzzy Inference System. 

 
Figure 1 Fuzzy Inference System 

The assessment of QoS has been done with the dataset	{ݔଵ,ݔଶ,ݔଷ} = ,ݕܿ݊݁ݐܽܮ	}  SVM .{ݏݏ݋ܮ	ݐ݁݇ܿܽܲ,ݎ݁ݐݐ݅ܬ
algorithm calculates the output vectors {݁ݐܽݎ݁݀݋ܯ,݀݋݋ܩ	ݎ݋݋ܲ,} from which QoS of the network can be 
ascertained. 
Fig 2 captures the flow chart for SVM algorithm. 
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Figure 2 Flowchart for SVM Algorithm 

IV. SIMULATION RESULTS 

WEKA (Waikato Environment for Knowledge Analysis) workbench has been used for simulation.  
Universe of Discourse based on practical values is given in Table I. 

TABLE I. UNIVERSE OF DISCOURSE 

S. No Network Parameters Measured in Varies From Varies To 
1 Latency  msecs 0 6 
2 Jitter msecs 0 6 
3 Packet Loss Percentage 0 6 

Figure 3 captures the example for QoS. 
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Figure 3 Example for QoS 

V. STATISTICAL ANALYSIS  

We have performed the statistical analysis basis the following parameters – 
i. Correctly classified instances 

ii. Incorrectly classified instances 
iii. Mean Square Error 
iv. Root Mean Square Error 

The dataset has been categorized into k mutually exclusive subsets (folds). We have taken k = 3, 4 and 5. 
Table II provides the details of the correctly classified instances and incorrectly classified instances for k fold 
validation. 

TABLE I DETAILS OF INSTANCES 

k Fold Validation Correctly Classified Instances Incorrectly Classified Instances Total Instances 
k = 3 340 3 343 

k = 4 341 2 343 

k = 5 342 1 343 

Figure 4 & 5  provide the correctly and incorrectly classified instances with respect to k fold validation 
respectively. 
Observations from Table II –  

i. We have observed that number of the correctly classified instances increase with increase in the number 
of validations. Hence correctly classified instances are directly proportional to number of validations. 

ii. The numbers of incorrectly classified instances decrease with the increase in the number of validations. 
Hence incorrectly classified instances are inversely proportional to the number of validations. 

Figure 6 captures the mean absolute error with respect to k fold validation. 
We have observed that mean absolute error reduces with the increase in the number of validations.  
Figure 7 provides the variation of root mean square error with respect to k fold validation. 
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Figure 4 Correctly Classified Instances 

 
Figure 5 Incorrectly Classified Instances 

We conclude that the root mean square error reduces with the increase in the number of validations. Hence we 
conclude that mean square error and root mean square error are inversely proportional to the number of 
validations. 
Figure 8 and 9 provides the variation of relative absolute error and root relative absolute error with respect to k 
fold validation. 
We conclude that the relative absolute error reduces with the increase in the number of validations 
TP rate is defined as the ratio of the number of positives which are correctly classified and the total number of 
positives. 
Figure 10 provides the details of the TP rates vs k folds cross-validations. 
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Figure 6 Mean Absolute Error 

 

Figure 7 Root Mean Square Error 

 
Figure 8  Relative Absolute Error 

0.0058 

0.0039 

0.0019 

0

0.001

0.002

0.003

0.004

0.005

0.006

0.007

k=3 k=4 k=5

k=3 k=4 k=5
Root Mean Square Error 0.0764 0.0623 0.0441

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09Root M
ean Square Error

 
k=3 k=4 k=5

Relative Absolute Error (in %) 8.9696 6.0312 3.0276

0
1
2
3
4
5
6
7
8
9

10Relative Absolute Error (in %
)

 



 
125 

 
Figure 9 Root Relative Absolute Error (in %) 

 
Figure 10 TP Rate for k folds cross validation 

VI. CONCLUSION 

In this paper, we have predicted the QoS of wireless networks using support vector machines. The model used 
for implementation considers practical and real life conditions. We conclude by using statistical analysis that the 
accuracy of the algorithm increases with the number of folds of validation.  The algorithm can further be refined 
by capturing more network performance parameters. 
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