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Abstract 

Most previous work on real-time event-based communication has assumed infrastructure-based networks. An Ad-Hoc network is 

a (possibly mobile) collection of communications devices (nodes) that wish to communicate, but have no fixed infrastructure 

available, and have no predetermined organization of available links. Individual nodes are responsible for dynamically discovering 

which other nodes they can directly communicate with. Ad-Hoc networks can be built around any wireless technology, including 

infrared and radio frequency (RF). Routing in wireless Ad-Hoc networks has received significant attention from recent literature 

due to the fact that dynamic behaviour of these networks poses many technical challenges on the design of effective routing 

schemes. We present Dynamic Source Routing (DSR) and Node Failure Prediction QoS Routing (NFPQR) algorithms for wireless 

Ad-Hoc networks. Though DSR algorithm is shown to perform well, it does not take into account the power conditions of a node 

due to which node failure may occur. Hence a new routing algorithm called Node Failure Prediction QoS Routing (NFPQR) 

protocol is proposed, which improves the different QoS parameters such as end-to-end packet delay and the packet loss along the 

path. The algorithm NFPQR predicts the future state of a node to decide whether the node is a good selection as a router or not. A 

simulation study is performed to demonstrate the effectiveness of the protocol NFPQR, particularly the fact that it achieves a higher 

rate of successful packet delivery than existing methods.  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

In recent years, the field of wireless networking emerges from the integration of personal computing, cellular technology, and the 

Internet. This is due to the increasing interactions between communication and computing, which is changing information access 

from "anytime anywhere" into "all the time, everywhere." At present, a large variety of networks exists, ranging from the well-

known infrastructure of cellular networks to non-infrastructure wireless ad-hoc networks. 

So, wireless ad hoc networks have been a growing area of research. Almost all Ad-hoc networks to date are based on IEEE 

802.11. Wireless communication enables information transfer among a network of disconnected, and often mobile, users. Popular 

wireless networks such as mobile phone networks and wireless LANs are traditionally infrastructure-based, i.e. base stations, 

access points and servers are deployed before the network can be used. In contrast, mobile ad hoc networks (MANET’s) are 

dynamically formed amongst a group of wireless users and require no existing infrastructure or pre-configuration. The resource, 

power limitations and variability further add to the need for QoS provisioning in MANET’s. 

  An Ad-hoc network is a collection of wireless mobile hosts forming a temporary network without the aid of any established 

infrastructure or centralized administration. In such an environment, it may be necessary for one mobile host to enlist the aid of 

other hosts in forwarding a packet to its destination, due to the limited range of each mobile host's wireless transmissions. This 

project presents a protocol for routing in ad hoc networks that uses dynamic source routing and node failure prediction QoS routing. 

The protocols adapts quickly to routing changes when host movement is frequent, yet requires little or no overhead during periods 

in which hosts move less frequently and in addition NFPQR overcomes the problem of limited power capabilities which leads to 

node failure.                                                          

II. MOBILE AD HOC NETWORK ROUTING PROTOCOLS 

Protocol Classifications: Routing protocols are broadly classified into 3 types such as Proactive, Reactive and Hybrid protocols 

1) "Proactive Routing" is any scheme which continuously monitors the topology and maintains current routing tables regardless 

of instantaneous demand. DV and LS schemes fall into this category. While routing information is always available for a 

sender, the network is being continuously flooded with routing management traffic, much of which is unused. 

2) "Reactive Routing" is any scheme where routing information is gathered only on demand. In such schemes, a route is 

discovered only when needed, and thus routing management traffic is kept to its bare minimum. Reactive schemes have been 

most popular to date, since they minimize the route management traffic overheads. Static networks mostly use either Distance 

Vector (DV) or Link State routing algorithms, neither of which are spectacularly well suited to highly dynamic topologies. 
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3) Hybrid Routing Protocols Hybrid Routing protocols are the combinations of reactive and proactive   protocols and takes the 

advantages of these two protocols as a result routes are found quickly in routing zone 

III. OVERVIEW OF ROUTING PROTOCOLS 

DSR, or Bellman-Ford schemes, such as those used in the DARPA packet radio protocol, RIP, XNS or IPX, are based on the idea 

of periodically broadcast tables of distances, typically in hops, between a node and all possible destinations. A necessary 

requirement is that the update rate is greater than the rate of topology change. Numerous protocols have been developed for Ad 

hoc mobile networks. Such protocols must deal with the typical limitations of these networks, which include high power 

consumption, low bandwidth, and high error rates. Link State schemes, such as those used in the OIS IS-IS or Internet OSPF 

routing protocols, rely on the broadcast of complete topology maps for the network. 

In a highly dynamic wireless network, such protocols run into a number of difficulties: 

 Topologies may be highly redundant, with some nodes being in the situation of being able to connect to a very large number 

of neighbours, while others see very few neighbours. 

 Bandwidth is scarce and cannot be wasted. 

 High rates of topology change require high update rates. 

Link State, and Distance Vector routing schemes fall foul of these issues since they distribute a lot of routing information, and 

with high rates of topology change this will eat into bandwidth and thus battery power, more so in highly redundant topologies, 

where much of the information is effectively wasted. Maintaining a current routing table on a node which does not communicate 

much with its neighbours is a drain on critical resources for no return. Hence to overcome the dynamic wireless Ad hoc network 

problems we go for the DSR and Bellman-ford protocols but even these protocols suffer with a problem of finite resource battery 

power on a portable equipment and node power failures, so we choose NFPQR protocol to have an advantage over this. 

1) Dynamic Source Routing Algorithm and NFPQR Algorithm. In Dynamic Source Routing (DSR) protocol is an on-demand 

routing protocol that is based on the concept of source routing. Mobile nodes are required to maintain route caches that contain 

the source routes of which the mobile is aware. Entries in the route cache are continually updated as new routes are learned. 

The protocol consists of two major phases: route discovery and route maintenance. When a mobile node has a packet to send 

to some destination, it first consults its route cache to determine whether it already has a route to the destination. If it has an 

unexpired route to the destination, it will use this route to send the packet. On the other hand, if the node does not have such 

a route, it initiates route discovery by broadcasting a route request packet. This route request contains the address of the 

destination, along with the source node’s address and a unique identification number. Each node receiving the packet checks 

whether it knows of a route to the destination. If it does not, it adds its own address to the route record of the packet and then 

forwards the packet along its outgoing links. To limit the number of route requests propagated on the outgoing links of a node, 

a mobile only forwards the route request if the request has not yet been seen by the mobile and if the mobile’s address does 

not already appear in the route record. A route reply is generated when the route request reaches either the destination itself, 

or an intermediate node which contains in its route cache an unexpired route to the destination. By the time the packet reaches 

either the destination or such an intermediate node, it contains a route record yielding the sequence of hops taken. Figure 1 

illustrates the formation of the route record as the route request propagates through the network. A route reply is generated 

when the route request reaches either the destination itself, or an intermediate node which contains in its route cache an 

unexpired route to the destination. If the node generating the route reply is the destination, it places the route record contained 

in the route request into the route reply. If the responding node is an intermediate node, it will append its cached route to the 

route record and then generate the route reply. 

 
Fig. 1: Creation of the route record in DSR. 

The Dynamic Source Routing protocol (DSR) [5, 6] is a simple and efficient routing protocol designed specifically for use in 

multi-hop wireless Ad-hoc networks of mobile nodes. DSR allows the network to be completely self-organizing and self-

configuring, without the need for any existing network infrastructure or administration. The protocol is composed of the two 
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mechanisms of Route Discovery and Route Maintenance, which work together to allow nodes to discover and maintain source 

routes to arbitrary destinations in the Ad-hoc network. The use of source routing allows packet routing to be trivially loop-free, 

avoids the need for up-to-date routing information in the intermediate nodes through which packets are forwarded, and allows 

nodes forwarding or overhearing packets to cache the routing information in them for their own future use. All aspects of the 

protocol operate entirely on-demand, allowing the routing packet overhead of DSR to scale automatically to only that needed to 

react to changes in the routes currently in use. To send a packet to another host, the sender constructs a source route in the packet’s 

header, giving the address of each host in the network through which the packet should be forwarded in order to reach the 

destination host. The sender then transmits the packet over its wireless network interface to the first hop identified in the source 

route. When a host receives a packet, if this host is not the final destination of the packet, it simply transmits the packet to the next 

hop identified in the source route in the packet’s header. Once the packet reaches its final destination, the packet is delivered to the 

network layer software on that host. Each mobile host participating in the Ad-hoc network maintains a route cache in which it 

caches source routes that it has learned. When one host sends a packet to another host, the sender first checks its route cache for a 

source route to the destination. If a route is found, the sender uses this route to transmit the packet. If no route is found, the sender 

may attempt to discover one using the route discovery protocol. While waiting for the route discovery to complete, the host may 

continue normal processing and may send and receive packets with other hosts. The host may buffer the original packet in order 

to transmit it once the route is learned from route discovery, or it may discard the packet, relying on higher-layer protocol software 

to retransmit the packet if needed. Each entry in the route cache has associated with it an expiration period, after which the entry 

is deleted from the cache. 

While a host is using any source route, it monitors the continued correct operation of that route. For example, if the sender, the 

destination, or any of the other hosts named as hops along a route move out of wireless transmission range of the next or previous 

hop along the route, the route can no longer be used to reach the destination. Routes will also no longer work if any of the hosts 

along the route is failed or is powered off. This monitoring of the correct operation of a route in use is called route maintenance. 

When route maintenance detects a problem with a route in use, route discovery may be used again to discover a new, correct route 

to the destination. This section describes the basic operation of route discovery and route maintenance.  

2) NFPQR calculates the future condition of a node to make it as next relay node in the path discovery. The estimation of future 

condition of a node depends on the power level of the node at a particular time. Power Level In wireless Ad-hoc network, the 

devices generally are dependent on finite battery power is completely consumed, then the device will go down, i.e, the device 

is considered as under-failure. If the radio interface of the mobile device is not functioning then all the communications from 

this device will be stopped. A prediction on node failure helps us in providing better QoS routing for Ad-hoc and/or sensor 

networks. Suppose a node, having high probability of failure in the near future due to the lack of sufficient power in the battery 

and the node is selected as a router to forward the packets, then the following problems will occur. After some seconds the 

node will be failed as its communication links with its neighbour will be broken. So it cannot forward the packets and many 

packets will be lost and these packets have to be regenerated and retransmitted. Another penalty due to the node failure is that 

the route discovery process should be performed once again to establish new path that may take few more seconds. During 

this entire process, the packets will be queued up at the downstream nodes until a new path is set up. During certain lower 

power levels, the signal strength is reduced and delay is increased at the MAC level. Sometimes the network partitions also 

occur due to the node failures, where the packet may never reach the destination if the source and destination nodes are not in 

the same partition. So, the node failure in the network causes the QoS violation, which increases end-to-end delay, packet loss 

and decreases the network throughput. 

 
Fig. 2: NFPQR calculates path discovery 

In order to solve the problem due to node failure and to support QoS, we propose a new method, which predicts whether a node 

will be failed in the near future or not. Before the upstream node is selected as a router to forward the packets, the downstream 

node predicts whether the upstream node will be failed in the near future or not. The heuristic we use here is based on the power 

levels in the battery power are consumed during communication and processing or computing. Communication power is much 

higher than the computing power. In communication power, the transmission power, the power needed to transmit a packet, is 

much higher than others like receiving power, idle power etc. If transmission power is Ct and overhead energy is C0, then the total 

power needed to transmit the entire buffer is 

(Bf * Ct/Ps)+C0 
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Here Bf is buffer capacity and Ps is packet size. The threshold power level is based on the packet size, buffer capacity and the 

packet transfer rate of the node. If t1 is the present time, then the maximum power consumption at a particular node after time t2 

is given as  

P12= (t2-t1). (tr.Ct+C0) 

Here tr is the maximum packet transfer rate of a node. 

If Tp is the total battery power given to the node initially, then our experimental results show that the threshold value about 

0:1xTp is desirable. That is, the downstream node checks whether the upstream node is having power level at least 10% of the 

total battery power. If the node is having the power level more than the threshold, then it is selected as router. Otherwise the 

downstream node will not select this node as a router and the process is repeated with other neighbour nodes. This method selects 

a path such that the nodes depleted energy do not lie on this path. This method also increases the life of the network. This 

approximation may not be applicable for all the cases. The node failure may occur due to some other reasons like environmental 

inference, unexpected accidental events etc, which are not considered here. 

NFPQR Algorithm: When node j receives a route request message (RREQ in AODV) from node i, then node j predicts its future 

condition by considering power level of node j. If its power level is above the threshold, that is the power level is above the initial 

power given (0:1xTr) then the node j will forward this RREQ to next hop; otherwise it will drop the route request message. The 

same procedure is repeated for all the nodes till the destination node is reached. In NFPQR algorithm, more stable paths are found 

during route discovery. Here, the stable path means the packets, which traverse on these paths, will not experience long delays and 

improves the delivery ratio also, NFPQR increases the network lifetime of the MANET. In addition, algorithm implementation is 

simple. In the following section, the simulation and achieved results are presented.          

IV. SIMULATION RESULTS, PERFORMANCE EVALUATION AND ITS COMPARISON 

 Simulation Model Matlab is an event driven simulation tool useful in studying the dynamic nature of communication 

networks. A simulation study is carried out in order to evaluate the performance of MANET routing protocols such as DSR 

and NFPQR is used to find convergence time and packet delivery 

 Random Ad Hoc Network Creation 

Network Area 30X30units 

No. of Nodes 30 

Node density Average 

Mobility Random 

Nodes Static 

Power Allocation Random 

Communication Standard IEEE 802.11b 

 Simulation Results 

   
Fig. 3: Creation of Random Network                       Fig. 4: Selection of Source and Destination 
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Fig. 5: Path generated by DSR             Fig. 6:  Path generated by NFPQR 

     
Fig. 7: Convergence time plot for DSR and NFPQR         Fig. 8: Topology formation DSR and NFPQR 

 
Fig. 9: Delay Performance Plot 
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V. CONCLUSION 

In this paper performance of NFPQR and DSR protocols for random Ad-Hoc network has been evaluated and compared for QoS 

parameters such as power consumption and delay. To analyse the performance an average node density random Ad-Hoc network 

with 30 nodes is considered for simulations. The power level of each node and the respective geographical position is randomly 

defined in the network. Simulations have been run for 3 seconds considering almost no mobility of nodes during routing and 

communication. The aforementioned QoS parameters have been evaluated for a defined source and destination using NFPQR and 

DSR protocols. Route selection and communication has been performed by all the protocols individually in accordance with the 

respective algorithms. The performance plots of all the protocols reflect the efficiency of each in terms of quality of route and 

power optimization. The simulation results of DSR and NFPQR for an average node density in random Ad hoc network shows 

that DSR protocol does not provide optimization of QoS. Thus the QoS parameters evaluated for it reflect poor performance. Better 

QoS routing is provided through NFPQR protocol as it provides stable routes in comparison to DSR due to node failure prediction 

based on power to some extent and the convergence plot times of DSR (0.58S) and NFPQR (0.145S) is shown improvement. 
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