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Abstract— The goal of MANET    is    formation of a    self-organized    and    self- configurable    network    of    mobile    

nodes    with    wireless    connectivity, where the nodes move arbitrarily.  Routing is a critical issue in Mobile Adhoc Network.  

Therefore, Routing protocols   for   this   network   have   to   face   the   challenge   of   frequently changing topology.  Both 

proactive and reactive routing    protocols    prove    to    be    inefficient    under    these    circumstances.   Third   category,   

Hybrid   routing   protocols   combines  the  advantage  of  Proactive  as  well  as  the  reactive  protocols. This research work is 

equipped with some goals of analyzing the behaviour of existing MAC protocol over the hybrid type of routing for ad hoc 

networks, analyzing the impact of delay while receiving the data over the zone based communication (inside/outside of the 

zones), developing a solution by enhancing the existing MAC protocol and also analyzing the behaviour of the zone routing 

protocol with proposed algorithm. Hence in this research work calculation of the performance routing protocol using different 

parameters such as receiving time, bandwidth, packet loss etc obtained. 
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I.  INTRODUCTION 

A mobile ad-hoc network running Dynamic Source Routing 

reactive protocol under the conditions of limited availability 

and heightened response times of network nodes. Authors 

conclude that dynamic source routing stops being efficient in 

large networks and propose a hybrid routing protocol that 

includes the proactive phase and uses availability criterion as 

a metric. Authors provide experimental results for the 

dynamic source routing protocol simulation, as well as the 

message headers and functional outline of the hybrid routing 

scheme [1]. 

 

There are three basic approaches for providing and keeping 

communication in Mobile Multihop/Ad-Hoc Network 

(MANET). There are three approaches for solving 

communication in these networks. Standard approach 

represented by MANET routing protocols, Opportunistic 

approach used in Delay Tolerant Networks (DTN) 

represented by opportunistic routing protocols, and Hybrid 

approach represented by hybrid (standard and opportunistic) 

routing protocols. MANET consists from mobile devices, 

which have different features and can create diverse type of 

mobile environment. Not all of basic approach can work 

efficient to provide and keep communication in such 

environments. From this reason, in this paper are compared 

three representatives of this approaches (Dynamic Source 

Routing - DSR, Social Based Opportunistic Routing - SBOR 

and Hybrid Social Based Routing - HSBR) and verified their 

usability and affectivity for given MANET environment for 

simulations. All methods are simulated with different level of 

mobile nodes velocity. Theoretical assumptions of increasing 

success of delivery by combination of advantages from 

MANET and DTN solutions are verified and confirmed 

based on simulations [12]. 

 

Mobile ad hoc network-a revolutionary concept in itself, is a 

collection of wireless mobile nodes that are dynamically and 

arbitrarily located in a fashion that the interconnection 

between nodes are capable of changing in a continual basis. 

MANET has increasingly gained popularity, especially with 

the military and it is the aim and zeal of technology to 

upgrade its components and make them better and better [11, 

13-16]. Mainly 4 or 5 types of conventional routing protocols 

of reactive, proactive or hybrid natures are used based on the 

requirements of the network. However power consumption 

in all these are rather high causing the transmission cost to 

increase. Thus, the quest for an energy efficient routing 

protocol in MANET to make its usage even better [17-18]. In 

this paper we have tried to talk about newer energy efficient 

routing protocols. These take into consideration that in 

MANET, channel and energy capacity are scarce resources. 
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Thus it is extremely important to enhance the lifetime of 

MANETs [3 & 20]. 

 

To make a hybrid protocol that work in different kind of 

environment as in our common environment we have 

continuous link. But on the other hand we also have that type 

of environment in which we don't have continuous 

communication link. But we don't have a method that work's 

efficiently in both environments. From that observation we 

find the environments that have both characteristics that may 

be continuous for some time and may be discontinuous for 

some time so we find a way that work in both environments 

efficiently and have continuous communication. For that we 

develop hybrid algorithm that work efficiently in that type of 

environments that algorithm basically combine two different 

protocols and provide feature of both protocol [20-22]. That 

will be a switching algorithm who decides which protocol 

will be used on the basis of network characteristics because 

we gather switching data from network so this algorithm is 

faithful and work efficiently in all type of environments [4 & 

21]. 

Mobile ad hoc network is a collection of wireless mobile 

nodes that creates a dynamically wireless network among 

them without using any fixed infrastructure. Nodes are 

mobile and free to move, independent of each other which 

makes routing much difficult [7-9 & 22]. The routing 

protocols in MANET should be more dynamic so that they 

quickly respond to topological changes. In this paper 

simulation based experiments are performed to analyze the 

performance of Hybrid Routing Protocols ZRP, CBRP on the 

basis of Packet Delivery Ratio, End to End delay and 

Average Throughput. These results are compared with 

AODV, DSR and FSR routing protocols by varying number 

of nodes [9 & 10]. The comparison shows that Hybrid 

routing Protocol for Adhoc networks performs better as 

compared to AODV and DSR routing protocols [19]. 

 

II. RELATED WORK 

 

In this research paper study of various previous research 

works and their results are analysed with concentric approach 

to proposed work. Most of the work done related to the 

performance comparison of MANETs routing protocols 

includes either purely reactive protocols or purely proactive 

protocols. Some research references are given here. 

 

[1] In this Article author collected concept of routing 

methods and a Simulation of routing in an ad-hoc network in 

conditions of limited availability for mobile Adhoc networks. 

[2] In this Article author proposed An Enhanced Hybrid 

Social Based Routing Algorithm for MANET-DTN. 

[3] In this Article author tried to focus on some energy 

efficient routing algorithms which are suitable with MANET 

systems. 

 [4] In this Article author given a hybrid routing protocol for 

any rural environment.  

[5] In this Article author provided many ways to reduce 

routing overheads. This research work was associated with 

concepts of ZRP. 

[6] In this Article author produced A QoS-Oriented 

Distributed Routing Protocol for Hybrid Wireless Networks 

with MANET concepts. 

[7] In this Article author told how to maintain A Channel-

Aggregation Diversity Based MAC Protocol for Spectrum 

and Energy Efficient Cognitive Ad Hoc Networks.  

[8] In this Article, Interference-dependent contention control 

in multi-hop wireless ad-hoc networks: An optimal cognitive 

MAC protocol proposed by author.  

[9] In this Article, author provided an analytical research 

aspect with practical implementation about many 

performance parameters of routing in MANET. 

[10] In this Article, researcher perform investigation of MAC 

for a Hierarchical and Heterogeneous Multichannel Ad Hoc 

Network in Mobile Ad hoc Network. 

 

III. METHODOLOGY 

 

Here in this research work a solution proposed for zone 

routing protocol by considering the role of MAC layer 

routing protocol and how we can enhance its performance 

[1,8,12 &14]. In this work following tool and strategy for the 

implementation used: 

Ns-2 Network simulator: It is open source network simulator 

which works with two different programming languages 

(C++/TCL). It also provides a animation tool for 

visualization of the simulation. 

Here I have used Linux platform for implementation 

It is being analyzed the performance of ZRP by considering 

the role of MAC protocols by developing different 

simulation scenario. 

By using this simulator, it will count packet loss rate and 

retransmission attempts and also count network threshold 

due to retransmission. 

Existing binary exponential set the values according to 

backoff when needed, no any threshold limit is there. In new 

modified algorithm, a threshold value is set to the backoff, if 

the value of backoff node is greater than the defined 

threshold then it directly moves to the starting position of 

transmission. If the value lies under the defined threshold 

then it will set that node in backoff for a particular amount of 

time. 

Proposed Algorithm 

Here on the basis of study of MAC protocol for existing 

binary exponential modification is done by following new 

Algorithm for this proposed work. 

Step of algorithm are given below: 

If (backoff value > threshold value) 

{  

backoff value = start backoff; 

} 

else 

{ 

https://ieeexplore.ieee.org/document/8239487/
https://ieeexplore.ieee.org/document/8239487/
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backoff value = binary exponential value; 

} 

Proposed Flow Chart 

By this proposed flow chart it is tried to simplify how 

efficiently proposed hybrid routing algorithm will perform 

for any Mobile Ad-hoc network system. The flow chart is as 

given in Figure 3. 

 
Figure 1: Flow Chart of Proposed Work 

IV. RESULTS AND DISCUSSION 

 

The first step is to make TCL code according to the proposal 

in which threshold values are defined according to them back 

off time is applied to nodes. With this threshold value the 

main purpose is to reduce the waiting time and also decreases 

the packet loss. These results are shown in form of xgraphs. 

1. After start simulation it shows total number of nodes used 

for simulation scenario. 

2. In this scenario, total number of nodes are 8, all the nodes 

present in different zones, the source and destination are 

in single zone only, these were able to communicate with 

each other directly if nodes were static in nature but here 

the simulation is done in ad hoc networks that is why all 

nodes are movable in nature, destination node may 

change the zones after moving. 

3. A border node is used here which act as helper node to 

find the destination node. Node 2 act as helper node of 

source which helps to find the destination which is 

moving outside the zone and lies in another zone at this 

particular time. 

4. Accordingly helper nodes are changed after the 

movement of nodes, the nodes near to destination act as 

helper node always. 

5. Accordingly, now the node number 4 act as helper node 

to send data from source to destination, only one node is 

here which lies near to the destination node and it act as 

helper node. 

 

Receiving Time-  
Actual time required for simple binary exponential is more 

as compared to modified algorithm. Less receiving time is 

required to manage and receive the data. 

 
Graph 1: Receiving Time 

 

Bandwidth-  

Bandwidth varies according to the number of nodes used in 

the scenario. 

Packet Loss Rate- 

 Packet loss is decreased in this scenario, packet received rate 

is less in existing backoff but in new implemented algorithm 

packet received rate is more. 

 
Graph 2:  Packet Loss Rate 

 

 

Constant bit rate- 

 Data received with CBR in case of less number of requests. 

 
Graph 3: Constant Bit Rate  
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V. CONCLUSION AND FUTURE SCOPE 

 

In this research work tried proposed algorithm implemented 

a solution to handle the request in zone routing protocol by 

set the threshold value which can handle a limited number of 

requests while interference occur in the network. Proposed 

solution can estimate a flow's contention, intra-flow 

contention, and MAC layer’s overhead. Statistics about the 

availability of bandwidth can be used to build routing metric 

in order to select forwarding path(s) to utilize the bandwidth 

in better way. 

The future scope is to implement the work for another 

different parameters such as in case of contention, collision 

etc. 

REFERENCES 
 

[1] Yuri M. Monakhov ; Mikhail Yu. Monakhov ; Andrey V. Telny, 

Simulation of routing in an ad-hoc network in conditions of 

limited availability, 2017 Dynamics of Systems, Mechanisms and 

Machines (Dynamics), 2017 

[2] M. Matis, L. Dobos, J. Papaj, "An Enhanced Hybrid Social Based 

Routing Algorithm for MANET-DTN", Mobile Information 

Systems, vol. 2016, 2016 

[3] Debaditya Choudhury ; Debanjana Kar ; Katha Roy 

Biswas ; Himadri Nath Saha, Energy 

efficient routing in mobile ad-hoc networks, 2015 International 

Conference and Workshop on Computing and Communication 

(IEMCON), 2015 

[4] Vikash ; R K Singh, Hybrid routing protocol for mobile-

ad hoc network in rural environments, 2016 3rd International 

Conference on Computing for Sustainable Global Development 

(INDIACom), 2016 

[5] Beijar Nicklas, "Zone Routing Protocol",FIN,  2015 

[6] Ze Li, Haiying Shen, “A QoS-Oriented Distributed Routing 

Protocol for Hybrid Wireless Networks”, IEEE Transactions on 

mobile computing, Vol. 13,(3),IEEE-2014 

[7] Pinyi Ren, Xi'an Jiaotong, Xi'an, China ; Yichen Wang ; Qinghe 

Du, "CAD-MAC: A Channel-Aggregation Diversity Based MAC 

Protocol for Spectrum and Energy Efficient Cognitive Ad Hoc 

Networks", IEEE Journal Vol.32 (2) , FEBRUARY 2014 

[8] Nguyen Mui Van , Hee Kyung., Yongin, Seon Hong Choong, 

"Interference-dependent contention control in multi-hop wireless 

ad-hoc networks: An optimal cognitive MAC protocol", ICC, 

IEEE-2013 

[9] Farooq, M.O, Kunz, T, "BEAR: Bandwidth estimation-based 

admission control and routing for IEEE 802.15.4-based networks", 

WMNC-IEEE, 2013 

[10] Jackson, C.A., Clemson, SC. Russell, H.B. Wolf, B.J, Martin J, 

"Investigation of MAC for a Hierarchical and Heterogeneous 

Multichannel Ad Hoc Network", MILCOM 2013 

[11] Avni Khatkar ; Yudhvir Singh, Performance Evaluation 

of Hybrid Routing Protocols in Mobile Ad Hoc Networks, 2012 

Second International Conference on Advanced Computing & 

Communication Technologies, 2012 

[12] M.J. Booysen, S. Zeadally, G.-J. van Rooyen, “Survey of media 

access control protocols for vehicular ad hoc networks”, IET 

Commun., 2011 

[13] Yuki Sato, Akio Koyama, Leonard Barolli “A Zone Based 

Routing Protocol for Ad Hoc Networks and Its Performance 

Improvement by Reduction of Control Packets”, International 

Conference on Broadband, Wireless Computing, Communication 

and Applications, IEEE - 2010 

[14] A. Rahman, F. Anwar, "A Simulation Based Performance 

Comparison of Routing Protocols on Mobile Ad-hoc 

Network", International Conference on Computer and 

Communication Engineering (ICCCE 2010), 11-13 May 2010 

[15] Jian Liu, Fang-min Li, "An Improvement of AODV Protocol 

Based on Reliable Delivery in Mobile Ad Hoc 

Networks", Information Assurance and Security 2009. IAS ‘09. 

Fifth International Conference, 2009 

[16] Yogesh Chaba, Yudhvir Singh, Manish, "Performance Evaluation 

and Analysis of Cluster Based Routing Protocols in MANETs" 

Proc. IEEE/ACEEE ACT 2009, India [Online : IEEE Xplore 

Digital Library, Digital Object Identifier: 10.1109/ACT.2009.26], 

pp. 64-66, Available: http://ieeexplore.ieee.org/ , 2009 

[17] R. Mkhija and R.Saluja, "Performance Comparison of Ad-Hoc 

Routing Protocol in Different Network Size", Proc. of 2nd 

National Conf. Mathematical Techniques: Emerging Paradigms in 

Electronics and IT Industries,  2008 

[18] D. Johnson, Y. Hu, D. Maltz, The dynamic source routing protocol 

(DSR) for mobile ad hoc networks for IPv4, 2007 

[19] A. Boukerche, "Algorithms and protocols for wireless mobile Ad 

Hoc networks", John Wiley & Sons, vol. 77, 2008 

[20] architecture for MANETs supporting real-time peer-to-peer 

multimedia applications", Proceedings of the Seventh IEEE 

International Symposium on Multimedia (ISM’05), 2005 

[21] S. Jiangy, D. Hez, J. Raoz, "A Prediction-based Link Availability 

Estimation for Mobile Ad Hoc Networks", IEEE INFOCOM, 2001 

[22] Cano Juan-Carlos, Manzoni Pietro, Universidad Politcnica de 

Valencia, "A Performance Comparison of Energy Consumption 

for Mobile Ad Hoc Network Routing Protocols", IEEE-2000 
 

Authors Profile 

A.Bano is pursuing Master of Technology 
in Computer Science & Engineering 
Department of Sarvepalli Radhakrishnan 
University, Bhopal (MP). She focuses on 
the field of computer security to strengthen 
computer security learning and importance.  

 
 

Mr.R.K.Yadav is a well known Professor 
of Computer Science & Engineering 
Department of Sarvepalli Rdhakrishnan 
University, Bhopal (MP). His research 
interest and specialization falls upon 
communication network and security 
mostly. 

 

 

Dr.V.Namdeo Head of Computer Science 
& Engineering Department of Sarvepalli 
Radhakrishnan of Sarvepalli Rdhakrishnan 
University, Bhopal (MP). She is equiped 
with huge knowledge and experience of 
various fields of Computer Science fields. 

 

 

 

https://ieeexplore.ieee.org/document/8239487/
https://ieeexplore.ieee.org/document/8239487/
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8215808
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=8215808
https://ieeexplore.ieee.org/document/7344477/
https://ieeexplore.ieee.org/document/7344477/
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7332173
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7332173
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7332173
https://ieeexplore.ieee.org/document/7724826/
https://ieeexplore.ieee.org/document/7724826/
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7589474
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7589474
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7589474
https://ieeexplore.ieee.org/document/6168429/
https://ieeexplore.ieee.org/document/6168429/
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6167332
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6167332
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=6167332

