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Abstract: Handoff is one of the most challenging topic for the next-

generation wireless network. In this paper, the handoff techniques are 

compared by using the five parameters such as Bandwidth, Network 

latency, Service cost, data rate. The algorithm used in this paper is 

Response surface Algorithm (RSA). Response Surface Algorithm is 

used in order to reduce Network latency and number of handoffs. The 

proposed Response Surface Algorithm system used here is compared 

with Artificial Neural Network Based Algorithm. 

 

1. INTRODUCTION 

 
Handoff is a most significant aspect in the wireless and 

cellular communication applications, due to the mobility of 

devices. Handoff allows a user to move around while maintaining 

an ongoing call or session on a terminal, by changing the current 

channel in a cell to a new channel in the same cell or in a 

different cell. Handoff is usually transparent to the user, but it 

directly affects the quality of service of the network. 

The contributions of this study can be summarized as follows: 

 

• An Response surface algorithm is designed for 

comparing vertical and Horizontal handoff techniques. 

• Comparative complexity analysis of the proposed 

Response surface algorithm and a reference Neural 

Network based vertical handoff algorithm are presented. 

• Developed Response surface algorithm is modeled 

using NS2 software. 

 

2. CLASSIFICATION OF HANDOFF 

TECHNIQUE 

 
Handoff technique is classified into two types 

1. Vertical handoff 

2. Horizontal handoff 

 
2.1 VERTICAL HANDOFF 

 
Vertical handoff is the handoff between two base stations using 

different technologies. In the vertical handover, the network node 

automatically changes its connection type to access the 

supporting infrastructure. A mobile terminal needs a dual mode 

card to support the vertical handover. 

 

2.2 HORIZONTAL HANDOFF 
 A horizontal handoff or intra-system handoff takes place 

between PoA (Point of Access) supporting the same network 

technology, such as two geographically neighboring Base 

Stations (BS) of a Third Generation (3G) cellular network. 

Where, a horizontal handoff happens between two cellular BSs 

and a vertical handoff takes place between an Access Point (AP) 

of a Wireless Local Area Network (WLAN) and a BS of a 

cellular BS. Vertical handoffs are implemented across 

heterogeneous cells of access systems, which differ in several 

aspects such as bandwidth, data rate, frequency of operation, etc. 

The different characteristics of the networks involved make the 

implementation of vertical handoffs more challenging as 

compared to horizontal handoffs.  

Generally, Wireless LAN connections provide higher speeds, 

while the cellular technologies provide more ubiquitous coverage. 

Hence, the laptop user prefers the usage of wireless LAN 

connection and avails the cellular connection, when the wireless 

LAN connection is unavailable. Vertical handover is the 

automatic switching between different communication 

technologies to maintain seamless communication. The 

horizontal handover utilizes the same technology to switch 

between different wireless APs. Fig.1 shows the vertical and 

horizontal handoff.  

Fig.1 Vertical and Horizontal handoff 

 

3. ARTIFICIAL NEURAL NETWORK BASED 

ALGORITHM 
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As an alternate to the fuzzy logic approach the proposed 

handover uses the neural network approach in high congestion 

situations. When the unknown values make the fuzzy logic 

approach unfit to make the handover verdict, the neural network 

approach comes to play the role.Neural network system is trained 

to withstand even in such kind of situations. The same variables 

assumed for fuzzy approach are also used here to train the neural 

network system.Performance of  neural network based handoff 

algorithm is compared with Response surface algorithm  in terms 

of Network latency, Netwok coverage, Bandwidth, Mobility and 

Service cost. 

Artificial intelligence based systems such as Fuzzy Logic and 

Artificial Neural Networks are good candidates for pattern 

classifiers due to their non-linearity and generalization capability. 

Artificial intelligence algorithms based on fuzzy logic, neural 

networks or neuro-fuzzy systems are familiar approaches to solve 

vertical handoff problems. Fuzzy logic is anefficient multi-

attribute decision method since it corresponds human expert 

reasoning. This method is applied to vertical handoff decision 

algorithms as it overcomes radio environment fluctuations and 

uncertainty as well as the intersystem parameter heterogeneity 

such as shadowing, measurements averaging, traffic model 

variations. As a result, it is essential to make automatically adapt 

the fuzzy logic control to all variations. Also, artificial neural 

networks are an excellent solution for fuzzy logic automatic 

adaptation. 

 

4. RESPONSE SURFACE ALGORITHM 

 
The proposed Response surface Algorithm is designed in 

order to improve the network coverage and to reduce number of 

handoff. One the advantage of using response surface algorithm 

is reducing number of base station.Therefore power consumption 

is reduced. 

Step1:Get new signal from node RSSI 

Step2:Check network coverage 

Step3:Check bandwidth 

Step4:Check Network latency 

Step5:Check Cost 

Step6:check Mobility 

Step7:if 

[NC(P)>NC(E)]and[BW(P)>BW(E)]and[NL(P)>NL(E)]and[C(P)

>C(E)]and[M(P)>M(E)] then 

Step8:Calculate Mobility,Network coverage,Network 

latency,Bandwidth and Cost. 

Step 9:P sends request to E. 

Step 10:P gets the control 

Step 11:E leaves the control. 

Step 12: P continues the communication. 

 

5. SIMULATION RESULT 

 
 Existing Artificial neural network based vertical handoff 

algorithm have less coverage when comparing Response surface 

Algorithm. Proposed Response Surface Algorithm uses Network 

Simulator to simulate the result. Fig.2 shows the simulation result 

of the Horizontal handoff. The simulation output shows that the 

coverage and data loss of the proposed algorithm is lesser than 

the existing technique. Response Surface Algorithm overcomes 

collision problem, by reducing the number of base station. Fig.3 

shows the simulation of vertical handoff that shows better 

coverage than horizontal handoff. 

 

Fig 2 Simulation result of horizontal handoff using 

Network Simulator 

 

 

Fig.3 Simulation result of Vertical handoff using 

Network Simulator 

 

6. CONCLUSION 

 

The simulation result shows the comparative analysis of 

vertical and horizontal handoff technique using response surface 
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algorithm. Simulation graph shows analysis of handoff 

techniques in terms of mobility, Network latency, Network 

coverage, Bandwidth and cost. Vertical handoff has better 

efficiency, network coverage and bandwidth compared to the 

horizontal handoff. 
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