
IJRIT International Journal of Research in Information Technology, Volume 1, Issue 7, July 2014, Pg. 347-354 
 

Kiranjit Kaur, IJRIT  347 

 

 

International Journal of Research in Information Technology (IJRIT) 

                                        

                                      www.ijrit.com            ISSN 2001-5569 

An Adaptive Hello Messaging Scheme in On-Demand 

MANET Routing Protocols 

Kiranjit Kaur
1
, Sonia

2 

1
M.tech Student, Dept. of Electronic and Communication Engineering, BBSBEC, Fatehgarh sahib, 

Punjab, India. 140407 

Email: kiranjawandha90@gmail.com  
2
Astt. Prof. Dept. of Electronic and Communication Engineering, BBSBEC, Fatehgarh sahib, 

Punjab, India. 140407 

Email: Sonia.malhotra@bbsbec.ac.in  

 

 

                                                                                       Abstract 

 A mobile ad hoc network (MANET) is a continuously self-configuring, infrastructure- less network of mobile devices. The 

primary challenge in building a MANET is equipping each device to continuously maintain the information required to properly 

route traffic. In MANET local link connectivity information used in neighbor discovery, periodically exchanging hello messages 

lead to some major issues such as energy efficiency. Unnecessary hello messages can drain the batteries when the mobile device 

is not in use.  To avoid the unnecessary overhead due to neighbor discovery messages, the paper proposes a new approach by 

adaptive hello messaging thus suppressing the unnecessary hello messages by investigating relationship between hello interval 

and event interval thus reducing energy consumption as well as network overhead. 

Keywords— Hello messaging, energy consumption, network overhead, hello interval, mobile ad-hoc network 

(MANET). 

I.INTRODUCTION 

A Mobile Ad hoc Network (MANET) is a system of wireless mobile nodes that dynamically self-organize in 

arbitrary and temporary network topologies. In the mobile ad hoc network, nodes can directly communicate with all 

the other nodes within their radio ranges; whereas nodes that are not in the direct communication range use 

intermediate node(s) to communicate with each other. Due to the fact that MNs change their physical location by 

moving around, causes changes of link status between each MN and its neighboring. This change of routes is made 

with an overhead traffic in the process of maintenance routes assured by the implemented routing protocol in a 

MANET. The performance of a MANET is closely related to the capability of the routing protocols to adapt them-

selves to unpredictable changes of topology network and link status. There are three main categories of MANET 

routing protocols: Proactive (table-driven), Reactive (on-demand) and Hybrid.[1] Reactive routing protocols creates 

routes only when they are demanded (e.g., DSR, AODV). Proactive routing protocols  utilize table to determine the 

next hop to reach the destination (DSDV, OLSR, TORA). Energy efficiency is the  major concern in a mobile-adhoc 
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network using smart phones. Discovery of neighbor nodes in a Manet can be a hidden energy drain due to no-sleep 

energy bugs in Manet. In Manets, any node may die or move away which may negatively effect the network and 

also lead to delay so, its important for a node  to discover live neighbor nodes through hello messaging [7]. Hello 

messages must be generated and transmitted at each Manet node independently. A least hello interval is required 

between two successive transmissions. [4]. 

In conventional hello messaging scheme, the hello messages are sent on the basis of hello interval that should be 

kept constant  to the network for route establishment and maintenance [5] with  no start/end conditions [7]. Most ad 

hoc routing protocols may detect broken links using hello messages and the feedback provided to the protocol by 

MAC (Medium Access Control) layer. MAC feedback works better at low networks as traffic load increases due to 

incorrect link failure decisions throughput decreases. Routing protocols require hello messaging when run over the 

link layer protocols that do not provide MAC feedback when the next hop is unreachable. In AODV, failed links are 

detected before packets are sent, but MAC layer do not provide any feedback about the next hop.  When AODV is 

run over MAC layer protocols , consumed energy and the volume of the control traffic is greater so, hello messaging 

is preferred over Link layer feedback mechanism. There are two approaches for suppressing the unnecessary hello 

messages, an on-demand mechanism and a monitoring activity mechanism. The on-demand mechanism also called 

hello protocol which enables hello request-reply mechanism when demanded, but increases the delay as additional 

packets are exchanged. The monitoring activity mechanism also called event based hello protocol , broadcast hello 

packets for only those nodes  that are active,  based on a threshold called an activity timer [3]. 

This paper proposes a dynamic hello interval for route establishment by restraining the hello messages. It regulates 

the hello interval conservatively without reducing the probability of link failure detection. We implement an average 

event interval i.e. the time gap between two continuous events (transmission or reception of packets) to notice the 

communication between nodes. The broadcast of hello packets get wasted when a node doesn’t participate in 

communication. Our proposed system uses a constant risk level for suppression of hello messages. If we are 

increasing the event interval, the hello interval can also increase without increasing risk of sending a packet through 

an unavailable link. Therfore hello messages get restrained. Simulation results show that our proposed scheme 

reduces energy consumption without any overhead. 

The rest of paper is organized as follows: In section II AODV and TORA are discussed. The proposed method of 

dynamic hello messaging scheme is presented in section III. In section IV we give the results obtained by applying 

method to the MANET. Finally section V concludes this paper with some discussions on the future work. 

II. OVERVIEW OF AODV 

AODV is an on-demand routing protocol where routes are established only as needed. When a route is needed, it 

uses a route discovery process to understand a route. Once it determines a route, it is maintained as long as it 

requires by a maintenance procedure. It uses a software state approach to maintain routes: if a route is not in use, it 

expires after a specified time. It may use one of the two methods for link failure detection: link layer feedback or 

hello messages. In AODV, failed links are detected before packets are sent, but MAC layer do not provide any 
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feedback about the next hop.  When AODV is run over MAC layer protocols, consumed energy and the volume of 

the control traffic is greater so, hello messaging is preferred over Link layer feedback mechanism.[6] 

A. Hello messages 

Network connectivity may be determined through the reception of broadcast control messages. Any broadcast 

control message also serves as a hello message, indicating the presence of a neighbor as shown in fig 1. On 

receiving a hello message, entries of routing table are created or refreshed to the neighbor. To maintain the 

connectivity, if a node has not sent any broadcast control message within a specified interval, a hello message is 

locally broadcast. This results in at least one hello message transmission during every time period. Failure to receive 

an hello message from a neighbor for several time intervals indicates that neighbor is no longer within transmission 

range, and connectivity has been lost. 

.  

Fig.1 Broadcast of hello messages. 

 

Two variables control the determination of connectivity using hello messages: HELLO_INTERVAL and 

ALLOWED_HELLO_LOSS.HELLO_INTERVAL specifies the maximum time interval between the transmission 

of hello messages ALLOWED_HELLO _LOSS specifies the maximum number of periods of HELLO_INTERVAL 

to wait without receiving a hello message before detecting a loss of connectivity to a neighbor. The recommended 

value for HELLO _INTERVAL is one second and for ALLOWED _HELLO LOSS is two . In other words, if a 

hello message is not received from a neighbor within two seconds of the last message, a loss of connectivity to that 

neighbor is determined. 

 

B. Route Discovery and route maintenance 

Before sending packets from source to destination, path is determined using route request(RREQ) messages with IP 

address of the destination. Intermediate node records the reverse route toward the source and check whether it has 

route to destination. If destination is not known intermediate nodes rebroadcasts the RREQ. When the destination 

receives the RREQ, a route reply (RREP) is generated, which is unicast and sent back to the source using the reverse 

route created by the RREQ. When a RREP reaches the source, the source records the 

route to the destination and begins sending data packets to the destination along the discovered path. In case of one 

or more RREP received, route with lowest hop count are considered.  

Route error (RERR) message are generated towards the source in case of link breakage. The RERR message lists all 

destinations that are now unreachable.  Each intermediate hop deletes any broken routes and forwards the RERR 
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packet toward the source. When the RERR packet is received, route to the destination is determined. Source creates 

a RREQ and begins the route discovery process again. 

 

C. Temporally Ordered Routing Algorithm (TORA):  

TORA is a hybrid protocol, based on a “link reversal” algorithm. Multiple routes are discovered  to the destination, 

create routes quickly, and diminish communication overhead.  Routes from source to destination  are created with 

the help of routing tables maintained by nodes.  

When a node finds that a route to a destination is no longer valid, it adjusts its height so that it is a local maximum 

with respect to its neighbors and transmits an UPDATE packet. If the node has no neighbors of finite height with 

respect to this destination, then the node discover a new route. When a node detects a network partition, it generates 

a CLEAR packet which resets routing tables and removes invalid routes which does not exist from the network. 

 

III. Proposed scheme 

Time analysis 

When the node moves out of range, its intermediate nodes will detect link failure before transmission.Fig.2 explains 

the link connectivity time analysis. Routing protocols updates its routing information through the intermediate nodes 

immediately after detecting a link failure. No updation is required till the packet needs to be transmitted. 

During, multiple hello packets are broadcasting. 

 

 

Fig. 2 Time analysis [7] 

�� - Time for detection of unavailable link 

�� - Time gap between the link failure is detected and the link is needed 

The average �� is given as 

�� = (ALLOWED_HELLO_LOSS*0.5) ×HELLO_INTERVAL (1) 

Also if a node moves beyond the coverage area where its neighboring nodes are not in active communication and 

still broadcasting hello packets continuously, the battery of the nodes get drained. To overcome this, those hello 

packets should be suppressed by finding an exact hello interval. 

 

Design of dynamic hello interval 

The main objective of our research is to reduce energy consumption and network overhead. To make this hello 

interval adaptive, it is made proportional to event interval of the node. If event interval is not considered, risk of 
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sending packets through unavailable links increases (PFDD). Exponential traffic distribution is considered for the  

research(11). We assumed the CDF of event interval in Fig.3 and the assumption is considered for the 100 events, 

where it is analyzed for the time of 1 hour is given by: 

                              X (a, b) = 1- e
-a/b                                                    

(2) 

We consider X (a, b) as probability of the total no of outcomes bounded by exponential distribution. We can write 

this as: 

PFDD = 1- e
-a/b

 

                                     a = -bln (1 - PFDD)                              (3) 

Here a is in linear relationship with b, so the neighboring node, to calculate the value of hello interval use b, to 

maximize the value of TD. With the value of TD, we can calculate the value of hello interval by using equation 1. 

The distribution of the packet reception of the event intervals on each node is investigated with 20 nodes. The most 

of event intervals are less than the default hello interval i.e. 1 sec; we investigated the event intervals that are larger 

than the 1 sec, because hello interval will not be modified if value will be less than 1 sec. The probability of failure 

detection of an unavailable link is made proportional to exponential traffic distribution. 

IV. EVALUATION 

Network with random way point model with 20 nodes located in a 1000mx1000m square is considered for the 

research. We consider two main parameters network overhead and energy consumption.  AODV and TORA are 

modified and made adaptive with the proposed scheme i.e. AODV-AH and TORA-AH respectively. The default Pfd 

is set to 20%. The simulation parameters shown in Table 1 are used. 

Parameter Value 

Mobility Model Random waypoint model 

Transmission power 16 dBm 

Topology size 1000mx1000m 

No. of nodes 20 

Packet size 210 

Simulation time 30 

Data traffic Exponential 

Pause time 0 sec 

Table no. 1 Simulation parameters 
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Fig.3 Distribution of event interval. 

Fig. 4 compares energy consumption between TORA and TORA-AH. Each node has initially 1 joule of energy. 

TORA consumes energy quickly and leads to battery drain whereas TORA-AH suppresses unnecessary hello 

messages and consumes less energy.  

 

Fig. 4  Energy consumption for variable flows. 

Fig. 5 shows the hello packet overhead. The number of the hello packets is decreased by as much as half by making 

the hello interval adaptive to the event interval, because as no of nodes will increase, the number of hello packets 

received by a node will also increase. 

 

Fig.5 Hello Packet overhead 
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Fig. 6  shows  the energy consumption by AODV and AODV-AH. Each node has initially 160 joules of energy.  

AODV will consume much energy in less time as compared to the AODV-AH which suppresses the unnecessary 

messages and take more time for energy consumption. 

 

Fig.6 AODV Energy consumption 

 

Fig. 7 Throughput 

Figure 7 depicts the throughput for various speeds and ��� .since the number of affected links is small, high ��� 

does not make any major changes in throughput. That is successive packets will be forwarded through a valid link. 

There is no throughput drop compared to the existing scheme due to quick reset to a default value. Thus high 

throughput can be obtained. 

 

V. CONCLUSION 

In this paper, unnecessary hello messages are suppressed while establishing a reliable connection , proposing a new 

approach called Adaptive  hello messaging, which helped in solving the problems like network overhead and battery 

consumption. Considering the event interval, the hello interval can be increased without reducing the probability of 

link failure detection, which reduces the delay and hidden energy consumption. For future work, we can optimize 

the values of the hello intervals using different techniques for energy efficiency. 
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