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Abstract-- In recent days, the real-time Mobile Ad hoc NETwork (MANET) requires a 

minimum utilization of resources to achieve greater efficiency. Each unit or device presented 

inside the MANET is allowed to move freely toward any path and it routes to different 

appliances at any time. For as long as couple of years, researchers developing quickly for the 

everyday movement of human lives as phones, remote LAN, Bluetooth, area frameworks 

appliances, and some more. Hence, to adopt such applications, the dynamic routing plays a 

major role while establishing the route but its maintenance become complicated. Therefore, 

this research focused on MANETs routing by considering the conventional routing concepts 

like Dynamic Source Routing (DSR) and constructive-Relay-based CooPerative Routing 

(CRCPR) protocol. The problem is identified and analyzed with the mobility at maximum of 

100 nodes with various parameters like number of link breaks, End to end delay, Throughput 

and Packet Delivery Ratio. With the motivation and problem identification in traditional 

routing, the clustering concept is applied to CooPerative Routing for exact route maintenance 

and improves the performance. Hence, this research protocol is named Improved 

Constructive-Relay-based CooPerative Routing (ICRCP). Overall, the performance 

comparison of routing protocols has been realized in a network simulator (NS2). From the 

experimental results, the proposed method ensures the minimum end to end delay as 20.5ms 

at 100 nodes, packet delivery ratio is improved to 84.3% and its throughput is slightly 

changed when compared with DSR and CRCPR routing concepts. 

      Keywords—Routing, Packet Delivery Ratio. 

 

I.   INTRODUCTION 

A Mobile Ad-Hoc Network (MANET) is a collective of portable mobile nodes that are 

utilizing remote system to express their tasks and message without predefine or static 

framework. In such a system, the nodes are dynamic and can impart powerfully in a 

subjective way. The system is described by the absence of central organization 

devices(Example: Base stations). Additionally, nodes should have the capacity to enter or to 

leave the system effectively. In these systems, the nodes go about as switches or routers.  
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Such routers are assumed as a vital job in the discovery and support of the routes from the 

source to the destination node or to another node. This is the key test to such a system. In the 

event that connection breakages happen, the system needs to remain operational by building 

new courses. Some system utilized in the multi-active which increment the general network 

capacity and demonstrations. By utilizing a multi-hop concept, one node can convey 

information in the interest of another to a decided target node. Therefore, the issue of range 

radio is understood. Numerous on-demand routing conventions have been proposed and are 

being utilized to facilitate actual and proficient directing in MANETs. Moreover, these 

routings have uncovered an extensive variety of execution results under various system 

conditions and parameters. Subsequently, it is very hard to figure out which conventions may 

perform best under various distinctive system situations, for example, expanding pause time 

and node density by the by every convention play out its best in some particular situation. 

One of the few issues related to routing conventions is the movement in the node and node 

density. Because of these versatile hubs topology of the system changes eccentrically which 

thus to a great extent influences the courses among imparting and middle of the road hubs 

and henceforth it will make a huge impact on the execution of the directing conventions. It 

causes visit way breaks, parcel impacts, transient circles and so on.  Routing mechanism must 

perform productively in a system with the massive number of hubs. This requires 

minimization of control overhead and adjustment of the directing convention to organize 

measure. Specialists have led numerous reenactments looking at the execution of these 

steering conventions under different conditions and limitations. Presently, one inquiry that 

emerges is the manner by which hub thickness and hub versatility, together with influences 

the execution of steering conventions being examined. The inspiration for this exploration is 

ensuing from this inquiry. 

The objective of this research is to carry out the proposed routing protocols and techniques 

for secure route discovery and maintain it by avoiding different attacks. It needs to ensure the 

transfer of data packets over the network safely. Some of the research objectives are listed 

here: To study and analyze the in-depth knowledge of Mobile Ad hoc Networks and it‘s 

working to handle the routing and maintenance.  To understand the various issues and 

challenges of deployment and maintenance of MANETs. To identify the connectivity issues 

made in each node and propose a new methodology that is to be effective. Providing proper 

Cooperative communication and avoid node density concepts. Further, the concept is 

analyzed with the help of DSR and Constructive-Relay-based Cooperative Routing 
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II. LITREATURE SURVEY 

Numerous schemes have been proposed for secure routing protocols, and Response Systems, 

for ad hoc networks. Likewise, this research focused more on implementing the routing 

protocol concepts. Hence, this survey discussed the cooperative routing concepts and some 

other conventional methodologies.  

Natural frameworks present amazing adjustment, unwavering quality, and strength in 

different conditions, even under aggressive vibe. The greater part of them is controlled by the 

people in a disseminated and self-composed way. These biological concepts give valuable 

assets to structuring the dynamical and adaptable routing schemes of remote sensor systems, 

in which single nodes should get into a perfect world work without focal control. Iyengar et 

al., (2007) proposed the Ant-based and hereditary methodologies for settling routing in 

remote sensor systems.  

Likewise, some other evolutionary algorithm is also considered for accessing the routing 

concepts. A portable specially appointed system is an independent framework having the 

accumulation of versatile hubs associated by remote connections. Versatile hubs in a 

MANET speak with one another dependent on unequivocal collaboration and acquired 

dependability. MANET is powerless because of the attributes, for example, dynamic 

topology and receptiveness. This prompts the misuse of MANET by performing different 

sorts of assaults by the nearness of noxious and (or) narrow-minded hubs. Such hubs 

influence the ordinary routing procedure in a MANET along these lines affecting the routing 

concepts. 

Chowdhury and Neogy (2011) presented an algorithm for estimating the task route reliability 

of Mobile Agent Systems (MAS) that is based on the conditions of the underlying wireless 

network. The advantages of this method are, agents can select their route dynamically. The 

complexity of MAS unit makes it hard to obtain the theoretical route reliability of the MAS; 

the estimation mode in Monte Carlo simulation. Secondly, Smooth Random Mobility Model 

(SRMM) is used to estimate the node located at a particular time. Normally, each mobile 

agent may have various demands for link capacity that depends on the task which is assigned. 

Hence, they assumed to move through a path that satisfies its Quality of Service (QoS) 

requirement based on link capacity. The link failures are treated to be transient in nature. 

They assumed that the MAS have several numbers of simultaneously operating independent 

groups of mobile agents. 
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The IR-DRAS adapts the data rate if the channel is underutilized with the data rate increased 

from source nodes to better utilize the available channel. They evaluated the individual 

network condition parameters that affect the packet loss rate and data rate adaptation. The 

distributed scheme for data rate adaptation is proposed which is related to several network 

parameters. They provided an implementation model in a real routing protocol. The 

Optimized Link State Routing (OLSR) protocol evaluates and compares the IR-DRAS with 

the recently proposed scheme made by Thakur et al., (2014).  

Yih-Chun Hu et.al (2003)evaluated the Secure Efficient Ad hoc Distance vector routing 

protocol (SEAD), a secure ad hoc network routing protocol based on the design of the 

Destination-Sequenced Distance-Vector routing protocol. In order to support the use of nodes 

with limited CPU processing capability, and to guard against Denial-of-Service attacks in 

which an attacker attempts to cause other nodes to consume excess network bandwidth or 

processing time, by use of efficient one-way hash functions and do not use asymmetric 

cryptographic operations in the protocol.  

BAODV can be regarded as AODV, which is used in MANET exited black hole attack. The 

SAODV protocol is used to address the security weakness of the AODV protocol and is 

capable of withstanding the black hole attack. Johnson et.al (2007) presents a protocol for 

routing in ad hoc networks that use dynamic source routing. The protocol adapts quickly to 

routing changes when host movement is frequent, yet it requires little or no overhead during 

periods in which hosts move less frequently. The difference in length between the routes used 

and the optimal route lengths is negligible, and in most cases, route lengths are on average 

within a factor of 1.01 of optimal.  

 

III. PROPOSED SYSTEM 

Generally, MANETs comprise of subjectively conveyed nodes where each hub has self-

contained reception units. It is necessary to expect that every hub can powerfully alter on its 

transmitted power and stage to control its transmission extend and conceivably synchronize 

with different hubs. In light of these two presumptions, data is directed from the source to the 

target node among a grouping of transmission openings, where every transmission space 

relates to its utilization of the remote channels. In each transmission medium, a hub or 

gathering of hubs is chosen to transmit the data to another single hub (communicated mode) 

or another gathering of hubs (collaboration mode). 
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The routing issue can be seen then as a multi-arrange choice issue, where at each organizes 

the choice is to pick the arrangement of source hubs (S) taking an interest in handing-off the 

data with the arrangement of target nodes(T) accepting the data. Hence, this research focused 

on implementing the concept co-operative routing and improved to some extent. Therefore, 

this chapter discussed the conventional research methodology with the modification of 

improved constructive relay-based cooperative routing.  

3.1  Constructive-Relay-based CooPerative Routing (CRCPR) ROUTING : 

CRCPR is a reactive directing concept by proactive nearby improvements. It is reactive and it 

is fabricated just when information should be sent, and proactive as in the COP topology is 

set up ahead of time for all source and target node combines to locally self-guide. Wang et 

al., (2013) described the concept of the cooperative model into six different phases as shown 

in figure3.1. 

   

Figure 3.1: CRCPR routing concept 

Initially, the route establishment takes place with respect to the COP table and relay table. 

Then, the discovery process will be initiated with the help of the route discovery process. 

Followed by route reply, the route enhancement, and selection process are considered for 

increasing the robustness of the overall MANET networks. 
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3.2 IMPROVED CONSTRUCTIVE RELAY-BASED COOPERATIVE ROUTING 

In this algorithm, each one of the hubs in mobile network systems is isolated into a few one-

bounce groups by portable clustering calculation dependent on the most reduced ID (ID).  

 

Figure 3.2: Improved constructive relay based routing flowchart
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Nearby routing data is traded between neighbouring nodes are build up to connect between 

Cluster Heads (CHs) in nearby groups, which are further used to spread to nonadjacent 

groups to set up courses between them. After the directing data trade of the nonadjacent 

groups, every hub in the organize has a neighbor table, a cluster member table which records 

all the group individuals in a cluster, also, a routing table which records courses to each CH.  

When a hub has packets to transfer, it will look through the target in its neighbor table at first. 

Whenever discovered, it sends the information parcels to the goal straightforwardly. Else, it 

will look through the goal in its CM table to discover CH to which the goal has a place. At 

that point, it will check its routing table to CH. In the event that a course to CH exists in the 

directing table, it sends information parcels to the following bounce hub. On the off chance 

that there is no data about the goal in the three tables, it will start a course revelation 

procedure to set up the course to the goal. For this concept, the cooperative and clustering 

concepts are adapted and its flow is displayed as shown in figure 3.8. When a clustering route 

‗a' is initialized on cooperative routing concept then each mobile node on the route executes 

cooperative relay selection scheme to establish a distributed cooperative link to nearby-hop 

node. 

Select a potential helpful hub y from every one of the hubs that can speak with both hub x 

and hub z, and compute the throughput of agreeable connection to its next- node utilizing the 

throughput. 

 

In case, there is no potential agreeable hub, hub x embraces coordinate connection (x, z) to 

forward information packet.  

Compare the figured Tc with the previously computed most extreme end, and accept the 

bigger one as the recently greatest thrputCmax and get its relating ideal node. As shown in 

the flowchart, the potential node is repeated until it gets neighbor node in a cluster. 

Subsequently, the target node throughput is calculated and compared to verify the packet 

delivery.  
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Figure 3.3: General functional block of ICRCP routing concept 

This work at first investigates the network of portable hubs in the reconsidered area of a hub. 

At that point, it recognizes the strange practices of hubs as it prompts anomalous condition 

which decays the information correspondence. After that, the connection aggravation is 

disposed of from system by utilizing cooperative Routing and re-establishes the ideal 

availability with the assistance of cluster group. Here, all the data should be the transmission 

of packet and assists for enhancing the reliability of the system and the information are 

utilized for successful availability. Figure 3.9 demonstrates the whole procedure of ICRCP 

routing.  
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acquire the information and check for next availability to establish the course then it transmits 

the information to the next hub. For a network, separate among the hubs is considered an 

essential factor. 
 

3.4 Detecting Unusual Behavior of Node  

The sender begins with the packet to transfer to the target node by splitting it with the route 

through the discovering methodology by making the demand parcel for transmission. In 

between nodes are framed with its address and communicate with the execution of the 

system. The beneficiary hub gives answer packets to demand packet. The procedure of 

clustering is more valuable for controlling and restores the information at any transmission 

with different types of mobile nodes in a MANET.  

IV RESULT AND DISCUSSION: 

Network simulators serve a variety of needs. Compared to the cost and time involved in 

setting up an entire test bed containing multiple networked computers, routers and data links, 

network simulators are relatively fast and inexpensive. Networking simulators are 

particularly useful in allowing designers to test new networking protocols or changes to 

existing protocols in a controlled and reproducible environment. 

 

Figure 4.1 Number of link breaks 
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Packet Delivery Ratio is defined as the ratio of the data packets delivered to the destinations 

to those generated by the CBR sources. It specifies the packet loss rate, which limits the 

maximum throughput of the network Then, End-to-End Delay is the important metric that 

represents average end-to-end delay and indicates how long it took for a packet to travel from 

the source to the application layer of the destination.  

 

Figure 4.2: Packet Delivery Ratio 

 

Figure 4.4: End to End delay 

It includes all possible delay caused by buffering during route discovery latency, transmission 

delays at the MAC, queuing at interface queue, and propagation and transfer time. It is 
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measured in seconds. Finally, throughput is total packets successfully delivered to individual 

destination over total time divided by total time.  

The first two metrics are the most important for best-effort traffic. The routing load metric 

evaluates the efficiency of the routing protocol. Note, however, that these metrics are not 

completely independent. For example, lower packet delivery fraction means that the delay 

metric is evaluated with fewer samples. 

V CONCLUSION 

This research adapted the concept of MANET routing concepts by considering the 

cooperative routing concepts. The overall performance factor for Constructive Relay-Based 

Cooperative Routing is improved with various factors. Since, the previous research 

methodologies such as Dynamic Source Routing (DSR) and Constructive Relay-Based 

Cooperative Routing are lagging with the quality of service and other parameters like packet 

delivery ratio, network end to end delay and throughput, which is identified in the literature.  

Our research work also adds clustering concept with the secure co-operative routing concept 

with the secure route data communication support. The performance improvement of the 

existing cooperative modules is improved with the help of the clustering concept. The routing 

path which is selected based on nearby neighbor nodes that become ideal to create a secure 

path between source and destination. Finally, the overall algorithmic flow is described with 

the mobile 0 to 100 nodes. The experimental verification is done with the network simulator 

(NS2) tool. 
 

From the experimental results, the end to end delay is reduced in proposed improved 

Constructive Relay-Based Cooperative Routing. Similarly, the packet delivery ratio is 

improved for a maximum number of nodes when compared with the existing methods DSR 

and CRCPR routing concepts. in future  the routing protocol must implement with robust 

scenarios where mobility is high, nodes are dense, the area is large and the amount of traffic 

is more. 
 

REFERENCES 

[1] J. Garrido and M. Marandin. ―A Link Cache Invalidation Mechanism for Dynamic 

Source Routing (DSR) in Ad Hoc Networks‖, In Proceedings of IEEE 18th 

International Symposium on Personal, Indoor and Mobile Radio Communications, pp. 

1 -5, 2007. 

International Journal of Scientific Research and Review

Volume 7, Issue 11, 2018

ISSN NO: 2279-543X

Page No: 523



[2]  G. Kaosar; A. Mahmoud; T. Sheltami. ‖Performance Improvement of Dynamic Source 

Routing Protocol Considering the Mobility Effect of Nodes in Cache Management‖, 

IEEE International Conference on Wireless and Optical Communications Networks, pp. 

1 – 5, 2006. 

[3]  Shukla; N. Tyagi. ―A New Route Maintenance in Dynamic Source Routing Protocol‖, 

In Proceedings of IEEE 1st International Symposium on Pervasive Wireless 

Computing, pp. 4 – 8, 2006. 

[4] Yu, X., & Kedem, Z. (2005, March). A distributed adaptive cache update algorithm for 

the dynamic source routing protocol. In INFOCOM 2005. 24th Annual Joint 

Conference of the IEEE Computer and Communications Societies. Proceedings IEEE 

(Vol. 1, pp. 730-739). IEEE. 

[5] Camp, T., Boleng, J. and Davies, V., 2002. A survey of mobility models for ad hoc 

network research. Wireless communications and mobile computing, 2(5), pp.483-502. 

[6] Sendonaris, A., Erkip, E., & Aazhang, B. (2003). User cooperation diversity. Part I. 

System description. IEEE Transactions on communications, 51(11), 1927-1938. 

[7] Liu, P., Tao, Z., Narayanan, S., Korakis, T., & Panwar, S. S. (2007). CoopMAC: A 

cooperative MAC for wireless LANs. IEEE journal on selected areas in 

communications, 25(2). 

[8] Madan, R., Mehta, N. B., Molisch, A. F., & Zhang, J. (2009). Energy-efficient 

decentralized cooperative routing in wireless networks. IEEE Transactions on 

Automatic Control, 54(3), 512-527. 

[9] Wang, Y., Yang, X., Yang, S., Yu, W., Bhattarai, S., Shen, D., & Chen, G. (2013, 

January). Towards energy-efficient cooperative routing algorithms in wireless 

networks. In Consumer Communications and Networking Conference (CCNC), 2013 

IEEE (pp. 79-84). IEEE. 

[10] Chen, S., Huang, M., Li, Y., Zhu, Y., & Wang, Y. (2012, June). Energy-balanced 

cooperative routing in multihop wireless ad hoc networks. In Communications (ICC), 

2012 IEEE International Conference on (pp. 307-311). IEEE. 

[11] Iyengar, S. S., Wu, H. C., Balakrishnan, N., & Chang, S. Y. (2007). Biologically 

inspired cooperative routing for wireless mobile sensor networks. IEEE Systems 

Journal, 1(1), 29-37.     

[12] Jacob, J., & Seethalakshmi, V. (2012). Performance analysis and enhancement of 

routing protocol in MANET. International Journal of Modern Engineering Research 

(IJMER), 2(2), 323-328. 

[13] Khiavi, M. V., Jamali, S., & Gudakahriz, S. J. (2012). Performance comparison of 

AODV, DSDV, DSR and TORA routing protocols in MANETs. International Research 

Journal of Applied and Basic Sciences, 3(7), 1429-1436. 

[14] Venkanna, U., Agarwal, J. K., & Velusamy, R. L. (2015). A cooperative routing for 

MANET based on distributed trust and energy management. Wireless Personal 

Communications, 81(3), 961-979. 

International Journal of Scientific Research and Review

Volume 7, Issue 11, 2018

ISSN NO: 2279-543X

Page No: 524



[15] Xue, Q., & Ganz, A. (2003). Ad hoc QoS on-demand routing (AQOR) in mobile ad hoc 

networks. Journal of parallel and distributed computing, 63(2), 154-165. 

[16] Khandani, A. E., Abounadi, J., Modiano, E., & Zheng, L. (2007). Cooperative routing 

in static wireless networks. IEEE Transactions on Communications, 55(11), 2185-2192. 

[17] Raju, J., & Garcia-Luna-Aceves, J. J. (1999). A new approach to on-demand loop-free 

multipath routing. In Computer Communications and Networks, 1999. Proceedings. 

Eight International Conference on (pp. 522-527). IEEE. 

[18] Lee, S. J., & Gerla, M. (2001). Split multipath routing with maximally disjoint paths in 

ad hoc networks. In Communications, 2001. ICC 2001. IEEE International Conference 

on (Vol. 10, pp. 3201-3205). IEEE. 

[19] Taft-Plotkin, N., Bellur, B., & Ogier, R. (1999). Quality-of-service routing using 

maximally disjoint paths. In Quality of Service, 1999. IWQoS'99. 1999 Seventh 

International Workshop on (pp. 119-128). IEEE. 

[20] Perkins, C. E., & Bhagwat, P. (1994, October). Highly dynamic destination-sequenced 

distance-vector routing (DSDV) for mobile computers. In ACM SIGCOMM computer 

communication review (Vol. 24, No. 4, pp. 234-244). ACM. 

 

 

 

International Journal of Scientific Research and Review

Volume 7, Issue 11, 2018

ISSN NO: 2279-543X

Page No: 525




