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Abstract: In this paper, we have a tendency to 

gift a technique using applied mathematics 

analysis and random pure mathematics to 

review geometric routing schemes in wireless 

circumstantial networks. above all, we have a 

tendency to analyze the network-layer 

performance of 1 such theme, the random disk 

routing theme, that may be a localized geometric 

routing theme during which every node chooses 

future relay randomly among the nodes among 

its transmission vary and within the general 

direction of the destination. The techniques 

developed during this paper change U.S. to 

determine the straight line property and also the 

convergence results for the mean and variance 

of the routing path lengths generated by 

geometric routing schemes in random wireless 

networks. Above all, we have a tendency to 

approximate the progress of the routing path 

toward the destination by a Mark off process 

and verify the sufficient conditions that make 

sure the straight line property for each dense 

and largescale circumstantial networks 

deploying the random disk routing theme 

moreover, victimization this Andre Mark off 

characterization, we have a tendency to show 

that the expected length (hop count) of the trail 

generated by the random disk routing theme 

normalized by the length of the trail generated 

by the best direct-line routing, converges to 

asymptotically. Moreover, we have a tendency to 

show that the variance-to-mean magnitude 

relation of the routing path length converges to 

asymptotically. Through simulation, we have a 

tendency to show that the said straight line 

statistics are actually quite correct even for 

finite graininess and size of the network.  

KEYWORDS: Analyzing the network-layer 

performance, node chooses the next relay 

randomly, the nodes might act as a 

source/destination node or as a relay 

I. INTRODUCTION 

Awireless ad hoc network consists of 

autonomous wireless nodes that collaborate on 

communicating information in the absence of a 

fixed infrastructure. Each of the nodes might act as 

a source/destination node or as a relay. 

Communication occurs between a source–

destination pair through a single-hop transmission 

if they are close enough, or through multihop 

transmissions over intermediate relaying nodes if 

they are far apart. The selection of relaying nodes 

along the multihop path is governed by the adopted 

routing scheme. The conventional method to 

establish a routing path between a given source–

destination pair is through exchanges of control 

packets containing the complete network topology 

information [1], which creates scalability issues 

when the network size becomes large. One way to 

reduce the overhead for global topology inquiries is 

to build routes on demand via flooding techniques 

[2]. However, such routing protocols essentially 

suffer from a similar issue of large signaling 

overheads. To deal with the above issues, Takagi 

and Kleinrock [3] introduced the first geographical 

(or position-based) routing scheme, coined as Most 

Forward within Radius (MFR), based on the  

notion of progress:1 Given a transmitting node and 

a destination node , the progress at relay node is 
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defined as the projection of the line 

segment onto the line connecting and . In MFR, 

each node forwards the packet to the neighbor with 

the largest progress (e.g., node in Fig. 1), or 

discards the packet if none of its neighbors are 

closer to the destination than itself. There are some 

other variants of the geographical routing scheme 

in the literature [4]–[6], which are similar to MFR. 

In [4], the authors introduced the Nearest Forward 

Progress (NFP) method that selects the nearest 

neighbor of the transmitter with forward (positive) 

progress (e.g., node in Fig. 1); in [5], the Compass 

Routing (also referred to as the DIR method) was 

proposed, where the neighbor closest to the line 

connecting the sender and the destination is chosen 

(e.g., node in Fig. 1); in [6], the authors considered 

the Shortest Remaining Distance (SRD) method, 

where the neighbor closet to the destination is 

selected as the relay (e.g., node in Fig. 1).  

It should be noted that the reduction in 

complexity comes at the cost of knowing the 

location of the neighboring nodes in addition to that 

of the destination. Geographical routing protocols 

might fail for some networkconfigurations due to 

dead-ends or routing loops. In these cases, 

alternative routing strategies, such as route 

discovery based on flooding [8] and face routing 

[9], can be deployed. However, it has been shown 

in [10] that for dense wireless networks, the MFR-

like routing strategies will succeed with high 

probability and there is no need to resort to 

recovery methods such as face routing. In this 

paper, we study the network-layer performance of 

geographical routing schemes in such dense or 

large wireless networks, and we expect to observe a 

similar high-probability successful routing 

performance.  

We present a methodology employing 

statistical analysis andstochastic geometry to study 

geometric routing schemes in wireless ad hoc 

networks. We consider a wireless ad hoc network 

consisting of wireless nodes that are distributed 

according to a Poisson point process over a circular 

area, where nodes are randomly grouped in source–

destination pairs and can establish direct 

communication links with other nodes that are 

within a certain range. We determine the conditions 

under which, in such a network, all source–

destination node pairs are connected via the 

adopted geographical routing scheme with high 

probability and quantify the asymptotic statistics 

(mean and variance) for the length of the generated 

routing paths. In particular, we focus on a variant 

of the geographical routing schemes, namely the 

random disk routing scheme, as an example, where 

each node chooses the next relay uniformly at 

random among the nodes in its transmission range 

over a disk with radius oriented toward the 

destination. This scheme is similar to the geometric 

routing scheme discussed in [3], in which one of 

the nodes with forward progress is chosen as a 

relay at random, arguing that there is a tradeoff 

between progress and transmission success. We 

chose the random disk routing scheme mainly for 

tractability and simplicity in mathematical 

characterization. However, the solution techniques 

developed in this paper can be used (with some 

modifications) to study other variants of 

geographical routing schemes, such as MFR, NFP, 

DIR, etc.,. Moreover, the random disk routing 

scheme can be used to model situations where 

nodes have partial or imprecise routing information 

and the locally optimal selection criterion of greedy 

forwarding schemes fails [7], e.g., when nodes 

have perfect knowledge about their destination 

locations but imprecise information about their own 
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locations, or when nodes only know the 

half-plane over which the final destination lies such 

that randomly forwarding the packet to a node in 

the general direction of the destination is a 

plausible choice. 

 

 

 

 

 

 

Fig. 1. Some variants of geometric routing 

schemes: The source node has different choices to 

find a relay node for further forwarding a message 

to the destination . Nearest Forward Progress 

(NFP), Most Forward within Radius (MFR), 

Compass Routing (DIR), Shortest Remaining 

Distance (SRD). 

II RELATED WORK 

Traditionally, multi-hop routing for 

mobile ad-hoc networks can be classified into 

proactive and reactive algorithms. Proactive routing 

algorithms copycat the behavior of wireline routing 

algorithms: Each node in the mobile ad-hoc 

network maintains a routing table that lays down 

how to forward a message. Mobile nodes locally 

change the topology of the network, which in turn 

provokes updates to the routing tables throughout 

the network. Proactive routing algorithms are 

efficient only if the ratio of mobility over 

communication is low. If the nodes in the network 

are reasonably mobile, the overhead of control 

messages to update the routing tables becomes 

unacceptably high. Also storing large routing tables 

at cheap mobile nodes might be prohibitively 

expensive. Reactive routing algorithms on the other 

hand find routes on demand only. The advantage is 

that there is no fixed cost for bureaucracy. 

However, whenever a node needs to send a 

message to another node, the sender needs to flood 

the network in order to find the receiver and a route 

to it. Although there are a myriad of (often obvious 

and sometimes helpful) optimization tricks, the 

flooding process can still use up a significant 

amount of scarce wireless bandwidth. Reviews of 

routing algorithms in mobile ad-hoc networks in 

general can be found in [4] and [21].  

Over a decade ago researchers started to 

advocate equipping every node with a location 

information system [7, 11,23]; each node knows its 

geometric coordinates [10]. If the (approximate) 

coordinates of the destination are known too, a 

message can simply be sent/forwarded to the “best” 

direction. This approach is called directional, 

geometric, geographic, location-, or position-based 

routing. With the growing availability of global 

positioning systems (GPS or Galileo), it can easily 

be imagined to have a correspondingThe constant 

between the lower and the upper bound depends on 

the cost model, but can generally become quite 

large. receiver at each node. Even if this is not the 

case, one can conceive that nodes calculate their 

position with a local scheme; a research area that 

has recently been well studied [22]. Geometric 

routing only works if nodes know the location of 

the destination. Clearly, the (approximate) location 

of the destination changes much less frequently 

than the structure of the underlying graph. In this 

sense it is certainly less expensive to keep the 

approximate locations of the destinations than the 

whole graph. In the area of peer-to-peer networking 

a lot of data structures have been presented that 

store this type of information in an efficient way. It 

would be possible to use an overlay peer-to-peer 

network to maintain the position of all destinations 

[16]. Last but not least one could imagine that we 
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want to send a message to any node in a 

given area, a routing concept that is known as 

geocasting [13, 19]. Overviews of geometric 

routing algorithms are given in [9, 18, 20]. 

The first geometric routing algorithms 

were purely greedy: The message is always 

forwarded to the neighboring node that is closest to 

the destination [7, 11, 23]. It was shown that even 

simple location configurations do not guarantee 

that a message will reach its destination when 

forwarded greedily. For example, we are given a 

network with nodes that are distributed “on” the 

letter “C” . Assume that the northernmost node s of 

“C” wants to send a message to destination t (the 

southeastern tip of “C”). With greedy routing the 

message is forwarded from the source to the best 

neighbor, i.e. in the southeastern direction. At node 

v (the north eastern tip of “C”) there is no neighbor 

node closer to the destination, and the routing 

algorithm fails. To circumvent the gap of the “C”, 

the source should have sent the message to the 

west. It has been shown that many other definitions 

of “best” neighbor (e.g. best angle a.k.a. Compass 

Routing in [14]) do not guarantee delivery either. 

The first geometric routing algorithm that 

guarantees delivery is the Face Routing algorithm, 

proposed in a seminal paper by Kranakis, Singh, 

and Urrutia [14] (in their short paper they call the 

algorithm Compass Routing II ). The Face Routing 

algorithm guarantees that the message will arrive at 

the destination and terminates in O(n) steps, where 

n is the number of nodes in the network. This is not 

satisfactory, since already a very simple flooding 

algorithm will terminate in O(n) steps. In case the 

source and the destination are close, we would like 

to have an algorithm that terminates earlier. In 

particular, we are interested in the competitive ratio 

of the route found by the algorithm over the best 

possible route. There have been other suggestions 

for geometric routing algorithms with guaranteed 

delivery [3, 5], but in the worst case (to the best of 

our knowledge) none of them is better than the 

original Face Routing algorithm. Other (partly non-

deterministic) greedy routing algorithms have been 

shown to find the destination on special planar 

graphs, such as triangulations or convex 

subdivisions [2], without any performance 

guarantees. It has been shown that the shortest path 

between two nodes on a Delaunay triangulation is 

only a small constant factor longer than their 

distance [6]. It has even been shown that indeed 

there is a competitive routing algorithm for 

Delaunay triangulations [1]. However, nodes can 

only communicate within transmission range R: 

Delaunay triangulation is not applicable since 

edges can be arbitrarily long in Delaunay 

triangulations. Accordingly, there have been 

attempts to approximate the Delaunay triangulation 

locally [17] but no better bound on the performance 

of routing algorithms can be given for such a 

construction. 

2.1 EXISTING SYSTEM 

The conventional method to establish a 

routing path between a given source–destination 

pair is through exchanges of control. In existing 

system packets containing the complete network 

topology information, Creates scalability issues 

when the network size becomes large. One way to 

reduce the overhead for global topology inquiries is 

to build routes on demand via flooding techniques. 

However, such routing protocols essentially suffer 

from a similar issue of large signaling overheads. 

There are some other variants of the geographical 

routing scheme, which are similar to MFR. The 

Nearest Forward Progress (NFP) method that 

selects the nearest neighbor of the transmitter with 

forward (positive) progress; The Compass Routing 
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(also referred to as the DIR method) was 

proposed, where the neighbor closest to the line 

connecting the sender and the destination is chosen; 

The Shortest Remaining Distance (SRD) method, 

where the neighbor closet to the destination is 

selected as the relay. 

2.1.1 Disadvantages of Existing System:  

• Increase the energy consumption 

• Decrease the network lifetime 

• Existing protocols did not address the 

geographical routing scheme 

• Packets containing the complete network 

topology information 

• Creates scalability issues when the 

network size becomes large. 

2.2 PROPOSED SYSTEM 

To deal with the above issues, the first 

geographical (or position-based) routing scheme, 

coined as Most Forward within Radius (MFR) 

scheme has been introduced in the proposed 

system. It is based on the notion of progress:1 

Given a transmitting node and a destination node, 

the progress at relay node is defined as the 

projection of the line segment onto the line 

connecting and . In MFR, each node forwards the 

packet to the neighbor with the largest progress, or 

discards the packet if none of its neighbors are 

closer to the destination than itself. 

It presents a methodology employing 

statistical analysis and stochastic geometry to study 

geometric routing schemes in wirelessad hoc 

networks. It considers a wireless ad hoc network 

consisting of wireless nodes that are distributed 

according to a Poisson point process over a circular 

area, where nodes are randomly grouped in source–

destination pairs and can establish direct 

communication links with other nodes that are 

within a certain range. It determines the conditions 

under which, in such a network, all source–

destination node pairs are connected via the 

adopted geographical routing scheme with high 

probability and quantify the asymptotic statistics 

(mean and variance) for the length of the generated 

routing paths. In particular, the system focuses on a 

variant of the geographical routing schemes, 

namely the random disk routing scheme, as an 

example, where each node chooses the next relay  

uniformly at random among the nodes in its 

transmission range over a disk with radius oriented 

toward the destination.  

 2.2.1 Advantages of Proposed System: 

The random disk routing scheme is chosen 

mainly for tractability and simplicity in 

mathematical characterization.Moreover, the 

random disk routing scheme can be used to model 

situations where nodes have partial or imprecise 

routing information and the locally optimal 

selection criterion of greedy forwarding schemes 

fails  e.g., when nodes have perfect knowledge 

about their destination locations but imprecise 

information about their own locations, or when 

nodes only know the half-plane over which the 

final destination lies such that randomly forwarding 

the packet to a node in the general direction of the 

destination is a plausible choice. 

• Each node acts as both a transmitter and 

a receiver. 

• It will also use the shortest path. 

• This algorithm is very simple to 

implement 

• Increase the network lifetime 

• Decrease the energy consumption 

• Decrease the Overhead 

III. SYSTEM MODEL 
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THEOREM 1(i) PROOF: UNIFORM 

RELAYING CAPABILITY 

In this section, we have a tendency to 

derive the spare conditions on that guarantee, for 

any node within the network, its disks inform in 

any directions over that its targeted destinations 

could lie contain a minimum of one potential 

relaying node. to the current finish, we have a 

tendency to 1st characterize the bound on the 

likelihood that, for a few network nodes, there 

square measure bound directions at that their disks 

square measure empty; we have a tendency to then 

select such this sure is vanishingly little. during this 

method, we can able to distinguish between 2 kinds 

of network nodes supported their distances to the 

sting of the network: nodes that are farther than 

removed from the sting of the network. 

 

 

 

 

 

 

 

Fig. 3.1 Realization for which the widest 

wedge between the nodes is of an angle at 

least 

THEOREM 1(II) PROOF: MARKOV 

APPROXIMATION 

 

 

 

 

 

 

 

Fig 3.2 Evolution of ½ disk routing path 

In this section, we have a tendency to 

investigate however shut our Andrei Markov 

approximation model for is to the particular method 

of route institution by the random disk routing 

theme. Observe that although the underlying 

distribution of the network nodes is Poisson and 

also the new relays square measure chosen 

uniformly randomly among every RSR, the 

increments square measure neither inde-pendent 

nor identically distributed. . Simulations indicate 

that ought to indeed stay within the order of. 

However, we have a tendency to couldn't establish 

a precise proof for this claim, which will be left for 

our future study. 

3.1 MODULE DESCRIPTION 

Where nodes ar arbitrarily classified in 

source–destination pairs and may establish direct 

communication links with different nodes that ar 

among a definite vary.We verify the conditions 

underneath that, in such a network, all source-

destination node pairs ar connected via the adopted 

geographical routing theme with high likelihood 

and quantify the straight line statistics for the 

length of the generated routing methods. especially, 

we have a tendency to target a variant of the 

geographical routing Which may be a localized 

geometric routing theme within which every node 

chooses consequent relay arbitrarily among the 

nodes among its transmission vary and within the 

general direction of the destination. 

o Networking Module. 

o Boundary Evaluation Module. 
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o Geometric Routing 

Schemes Module. 

o Performance Evaluation Module. 

NETWORKING MODULE: 

Client-server computing or networking 

could be a distributed application design that 

partitions tasks or workloads between service 

suppliers (servers) and repair requesters, referred to 

as purchasers. Typically purchasers and servers 

operate over a electronic network on separate 

hardware. A server machine could be a superior 

host that's running one or additional server 

programs that share its resources with purchasers. 

A consumer additionally shares any of its 

resources; purchasers thus initiate communication 

sessions with servers that wait (listen to) incoming 

requests. 

BOUNDARY EVALUATION MODULE: 

The rolling-ball unit disk graph boundary 

traversal scheme (RUT) is adopted to unravel the 

boundary finding drawback, and therefore the 

combination of the Geometric routing and therefore 

the RUT theme will resolve the void drawback, 

resulting in the secured packet delivery. 

GEOMETRIC ROUTING SCHEMES 

MODULE: 

In Geometric Routing theme analyze the 

network layer performance, that could be a 

localized geometric routing theme within which 

every node chooses consecutive relay in any case 

among the nodes among its transmission vary and 

within the general direction of the destination. 

Particularly, it has a tendency to approximate the 

progress of the routing path towards the destination 

by a Markoff process and verify the sufficient 

conditions that make sure the straight line property 

for each dense and large-scale ad-hoc networks 

PERFORMANCE EVALUATION MODULE: 

The performance of the projected GAR 

rule is evaluated and compared with alternative 

existing localized schemes via simulations. 

Performance of network like distributed nodes, 

network analysis, and resource discovery and 

responsibleness of the methods taken by messages. 

It performs nearest neighbor queries by designating 

nodes as nonparticipant targets and Experimenting 

with this system; it tends to found that, though all 

queries found the closest or second nearest node, 

this node was typically not the really nearest node 

to the target in terms of latency. Because queries 

were finding the node with the proper coordinate, 

the majority of the latency penalty associate degree 

application would expertise victimisation that node 

rather than actuality nearest was thanks to the error 

inherent within the embedding method. 

IV. CONCLUSION 

We bestowed an easy methodology using 

applied math analysis and random pure 

mathematics to check geometric routing schemes 

.we tend to outlined a notion of network property 

considering the special native properties of 

geometric routing schemes and determined some 

ample conditions that guarantee network property 

once every node finds its next relay within the so-

defined disk. additional specifically, if all nodes 

transmit at an influence that covers a normalized 

space and therefore the expected range of nodes 

within the network when moreover, we tend to 

established that the routing path progress 

conditioned on the previous 2 hops is approximated 

with a stochastic process. We tend to provided tips 

to increase these results to alternative variants of 

geometric routing scheme. 

FUTURE WORK 
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In this work, a simple 

methodology employing statistical analysis and 

stochastic geometry to study geometric routing 

schemes in wireless ad hoc networks, and in 

particular, analyzed the network-layer performance 

of one such scheme named the random disk routing 

scheme is presented. It defined a notion of network 

connectivity considering the special local 

properties of geometric routing schemes and 

determined some sufficient conditions that 

guarantee network connectivity when each node 

finds its next relay in the so-defined disk. More 

specifically, if all nodes transmit at a power that 

covers a normalized area and the expected number 

of nodes in the network is , the network is 

connected a.a.s. if when . Furthermore, it has been 

proved that the routing path progress conditioned 

on the previous two hops can be approximated with 

a Markov process. Then, using this Markovian 

approximation, we derived exact asymptotic 

expressions for the mean and variance of the path 

length generated by the random disk routing 

scheme. Furthermore, it provided guidelines to 

extend these results to other variants of geometric 

routing schemes such as MFR, DIR, and NFP. 
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