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ABSTRACT 
Geocasting in wireless sensor and ad hoc networks means delivering a message from a source node to 

all the nodes in a given geographical region. The objectives of a geocasting protocol are two-fold: 

guaranteed message delivery and low transmission cost. Most of the existing protocols do not guarantee 

message delivery and those that do incur high transmission costs. To show that VSFG together with SKIP 

and local DS based restricted flooding, guarantees message delivery and have a much lower 

transmission cost than the previous approaches. The reduction of cost can be up to 65% compared with 

the most efficient existing approach. 

 

KEYWORDS: Depth-First Face Tree Traversal (DFFTT), DS based restricted flooding, Entrance Zone Multicasting-based 

Geocasting (EZMG), Routing In M-Geocast, Geocasting Algorithm. 
 

INTRODUCTION 
 
 Geocasting in wireless sensor network is a task to deliver a message from a source node to all nodes located 
within a given geographic region. An important objective of geocasting is to ensure message delivery while 
maintaining a low transmission cost (lower number of transmissions). Guaranteed delivery ensures. that every 
sensor in a region receives a copy of the geocasting message. Since sensors are generally powered by batteries, 
the limited energy of sensors requires geocasting to consume as little energy as possible. An ad hoc network is a 
wireless network formed by wireless nodes without any help of infrastructure. In such a network, the nodes are 
mobile and can communicate dynamically in an arbitrary manner. The network is characterized by the absence 
of central administration devices such as base station or access point. Furthermore, nodes should be able to enter 
or to leave the network easily. In these networks, the nodes act as routers. They play an important role in the 
discovery and maintenance of the routes from the source to the destination or from a node to another one. This is 
the principle challenge to such a network. If link breakages occur, the network has to say operational by 
building new routes. The main technique used is the multi-hopping which increase the overall network capacity 
and performances. By using multi-hopping, one node can deliver data on behalf of another one to a determined 
destination. Thus, the problem of range radio is solved [1,2].Wireless sensor networks consist of small 
autonomous nodes. Each node has a small microprocessor, a radio chip, some sensors, and is usually battery 
powered which limits network lifetime. Applications of wireless sensor networks range from environmental 
monitoring and health-care to industrial automation and military surveillance. To make sensor networks a 
technology that can be used in a large number of application areas it is important that the network nodes are 
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low-cost. Therefore, the network nodes are resource constrained and a typical microprocessor is limited to a few 
MHz in processing speed, has a few kbyte of RAM and some tens of  kbyte storage for programs. The radio chip 
typically has a communication range of up to a few hundred meters outdoors and less indoors, and a few 
hundred kbit/s of communication speed. Since the nodes are resource constrained, common operating systems, 
communication stacks and development tools cannot be used. This has lead to the development of small 
operating systems specifically designed for resource constrained networked embedded systems. They all have 
tools such as simulators, communication stacks, and are ported to several hardware platforms. The combination 
of resource constraints and lack of mature development tools make programming wireless sensor network a 
challenge. Sensor networks are typically expected to last several years, and since the sensor nodes are battery 
powered, another challenge is to develop power efficient communication protocols and applications[3,4]. 
 

 
 
Fig. 1: Routing In M-Geocast. 
 
II. Routing Through a Master Sink In M-Geocast: 
 Adaptive Beaconing: For the geographic forwarding, each node in M-Geo cast should maintain the location 
information of its neighbors. For this purpose, each node periodically broadcasts its location information to its 
neighbors. A simple beaconing algorithm provides all nodes with their neighbors’ positions. Periodically each 
node transmits a beacon using a MAC-level broadcast including only its own identifier (e.g., IP address) and 
position. In random waypoint model each node spends a significant portion of its time without movement. In 
stationary state, the periodic broadcast may generate too much unnecessary traffic is shown in fig 1.To avoid 
this; M-Geocast requires each node to broadcast its location only during movement. This creates another 
problem. Assume that a new node X moves in the area of node Y and node Y is in stationary state. Since node Y 
does not broadcast its location, the new node X cannot recognize the node X even though it does exist. To solve 
this problem we propose a new neighbor discovery scheme called adaptive beaconing. A stationary node usually 
does not broadcast its beacon. This allows each node to keep track of their neighbors’ locations even during 
movement while suppressing the unnecessary beacon transmissions. While the location information of a Sensor 
node needs to be broadcast among its own neighbors; the location information of a master sink needs to be 
propagated throughout the sensor field because all the nodes assume the location information of the master sink. 
This is accomplished by a simple periodic flooding by the master sink. As in adaptive beaconing, the master 
sink needs to flood its location information only during its movement .forward all the messages collected from 
sensor nodes, the location information of other sinks must be tracked by the master sink. This is accomplished 
by a simple unit cast from each sink to the master sink by using the geometric greedy forwarding. Like in other 
location updates, this location update is needed only during the sink movement. Note that without the master 
sink the location service cannot be provided by such a simple unicast. 
 
III. Literature Review: 
 Depth-First Face Tree Traversal (DFFTT), was presented in previous approach. In the first phase, DFFTT 
uses GFG to deliver a geocasting message to a node in a geocasting region. Then, a face tree covering all the 
faces that intersect with is constructed. By traversing every node on the face tree, the message is delivered to all 
nodes in R.The second algorithm RFIFT was proposed [5,6,7]. The first phase of RFIFT is identical to DFFTT. 
In the second phase, RFIFT performs restricted flooding within and traverses all the faces intersecting. Each 
face traversal is determined by a pair of nodes: internal border node and external border node. An internal 
border node is a node in with a planar neighbor outside of  R. Here, two nodes are planar neighbors if an edge 
connecting these two nodes belongs to the planarized network graph. Similarly, an external border node is a 
node outside, but with a planar neighbor in R. In RFIFT, each internal border node performs traversal by using 
left-hand rule with respect to all of its planar neighbors that are external border nodes. The third algorithm, 
namely Entrance Zone Multicasting-based Geocasting (EZMG), sub-divides the surrounding area of a region 
into a set of entrance zones. Each source node sends a multicast message to all entrance zones. Each node in 
entrance zones receiving the message broadcasts the message, and all nodes in that hear the message perform 
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restricted flooding in R. The preceding three algorithms guarantee message delivery, but they incur high 
transmission costs [8-10]. 
 
IV. Proposed Work: 
4.1. Routing Algorithm: 
 Geocasting algorithms reduce transmission costs by using location-based routing to deliver a message to a 
node in a geocasting region. The node in then performs restricted flooding within geocasting region. It has three 
categories of related work: location-based routing, geocasting algorithms, and broadcasting algorithms. 
 
4.2. Location Based Routing: 
 In these techniques, every node in a network knows its geographic location and the locations of all its 
neighbors. When a source node transmits a message to a destination node with a known location, the source and 
all intermediate forwarding nodes make their routing decisions based solely on the destination location and the 
locations of their neighbors. Since the nodes are not required to maintain routing tables, the routing overhead is 
significantly reduced. Location based routing based on two principles. 
 
4.3. Greedy Principle: 
 The first formal location-based routing algorithm based on a greedy principle, in which each node chooses 
the neighbor closest to the destination as its next forwarding node. The algorithm fails if a void (a large sub-area 
without nodes) exists in the forwarding direction, that is, the message reaches an intermediate node that is closer 
to the destination than any of its neighbor nodes. 
 
4.4. Face Routing: 
 To ensure message delivery, face routing was introduced. In face routing, a planar graph derived from the 
network topology is used, and the network area is partitioned into a set of faces. To transmit a message from a 
source s to a destination  t, the message traverses the face intersecting the line segment st from s to t . If an edge 
e on the boundary of the traversed face intersects with st and the intersecting point is closer to t than the 
currently traversed face, is traversed. The process is repeated until t is found. Face routing ensures delivery with 
possible long forwarding paths. 
 
4.5. Geocasting Algorithm: 
 Geocasting can be easily achieved by flooding the network, thereby achieving guaranteed message delivery. 
However, flooding is not energy efficient since it requires at least N transmissions, where N is the total number 
of nodes in the network. 
 
4.6. Broadcasting Algorithm: 
 Broadcasting is a process to send a message to all nodes in a network. Efficient broadcasting algorithms can 
be modified and applied to reduce the cost of restricted flooding involved in the geocasting algorithms. A 
straightforward broadcasting can be achieved by using flooding. However, flooding has many drawbacks, such 
as high cost, contention, and serious message collision. 
 
V. Terminalogy And Vsfg: 
 This section presents a network model and proposes the concept of Virtual Surrounding Face. 
 
5.1. Unit Disk Graph: 
 UDG is a simplified model of wireless networks in which all nodes have an identical transmission range Let 
UDG (V) denote a UDG, where V is a set of nodes whose transmission radii are normalized to 1. 
 
5.2. Planar Graph And Gabriel Graph (Gg): 
 To planarize UDG (V) a, a sub-graph of , called a Gabriel graph (GG).A Gabriel graph GG(V) is : for any 
two nodes u  and v ,  if  d(u,v) ≤ 1 and �(u,v)and does not contain any nodes other than      u and  v, then euv 
€GG(v).  
 
5.3. Face Traversal Rule: 
 This rule uses Right-Hand Rule and Left-Hand Rule to traverse a face. In the former, a person explores a 
face by keeping her right hand on the walls (edges) and she will eventually visit all edges on the face. In the 
latter, person explores a face by keeping her left hand on the walls. To define face traversal illustrated in Fig. 2. 
Starting from u, to traverse F1 by the Right-Hand Rule, u will send a message to trav(source ,destination, rule) 
to v , where the source is the message sender, the destination is the message recipient, and the rule is either 
Right- or Left-Hand Rule. For node u , the message is trav(u, v, right). When v receives this message, v sends 
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the message trav(v, w, right) to node w. By repeating the step, the message traverses F1 counterclockwise. 
Similarly, trav (u, z, left) can be used to traverse clockwise. 
 

 
 
 
Fig. 2: Face Partition And Traversal. 
                         

 
 
Fig. 3: Virtual Surrounding Face. 
 
 In face traversal, some nodes may be visited more than once, which occurs when a face contains a dead-
end. A dead-end of a face is a sub-path such that entering and exiting the sub-path can only be done through the 
same node. For example in Fig. 1, to traverse face F3, the traversal path is: …u9     u10     u11     u12     u11         
u10….. , in which u10 and u11 are in a dead end and are visited twice. 
 
5.4. Virtual Surrounding Face: 
 For any two faces that share an edge, if the shared edge is ignored, the two faces are merged into one face 
with a larger area. For a geocasting region R, if repeatedly merge all faces intersecting With R by ignoring the 
edges intersecting the boundary of R, will eventually find a face large enough to contain R. This face is called a 
virtual surrounding face (VSF) of R. An example of VSF is illustrated in Fig. 3. A node on the boundary of a 
VSF is called a VSF node, and an edge on the VSF boundary is called a VSF edge. The objective of defining a 
VSF is as follows. To deliver a message to all the nodes in, the message can be sent to one node on the boundary 
of the VSF. The message traverses the boundary of the VSF and each internal border node overhearing the 
traversal message performs restricted flooding within R. Then all the nodes in R will eventually receive the 
message. 
 
5.5. Vsfg Protocol: 
 Geocasting algorithm based on the idea of Virtual Surrounding Face (VSF), this algorithm is referred as 
VSF Geocasting (VSFG).  VSFG Guarantees message delivery to the nodes within a geocasting region. In 
addition, the transmission cost of VSFG is significantly reduced compared with the existing approaches. 
Guaranteed message delivery in a connected network means that the message can be delivered from any source 
to any destination. In VSFG, a network topology is converted into a planar graph where no two edges cross one 
another. The network area is partitioned into a set of faces, where a face is a continuous area enclosed by a 
sequence of edges. In VSFG, all the faces intersecting with a geocasting region are merged into a unique virtual 
surrounding face containing. VSFG includes the following three steps: VSF forwarding, VSF traversal, and 
restricted flooding. In VSF forwarding, a source delivers a geocasting message to a node on the boundary of 
VSF, called a VSF node, by using location-based routing .In VSF traversal; the VSF node initiates a face 
traversal in which all the nodes on the VSF receive a copy of the message shown in fig 4.                                       
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Fig. 4: Face Traversal. 
 

 
 
Fig. 5: Architecture Diagram. 
 
 Finally, in restricted flooding, nodes in that overhear the face traversal message perform restricted flooding 
within. Many approaches can be used for face traversal. Those approaches, however, are not efficient in terms of 
message complexity. Node v starts a face traversal along the paths v w x y. In the existing approaches, even 
though x is a direct neighbor of v, the message is sent from v tow, and then from w to x, introducing an extra 
transmission. One intuition is that in dense networks, these additional transmissions may be significant 
compared with the total number of transmissions for face traversal. To reduce the cost, we propose a SKIP 
method to allow nodes to skip intermediate nodes during traversal solely based on one-hop neighbors of the 
nodes. In the restricted flooding phase in VSFG, every node within receiving the message for the first time 
broadcasts the message to its direct neighbors. Nevertheless, restricted flooding has many drawbacks such as 
high cost and serious contention. We thus design a local DS construction to achieve restricted flooding in 
VSFG. 
 
5.6. Vsfg Protocol Construction:  
 To introduce the concept of VSF and present an algorithm (VSFG) based on VSF to achieve geocasting 
with guaranteed message delivery. To propose a SKIP algorithm to let nodes skip some intermediate nodes 
during face traversal. Few further propose a local DS-based restricted flooding algorithm to reduce 
transmissions compared with simple restricted flooding. VSFG combined with SKIP is  called VSFG1 and 
VSFG1 combined with DS is called VSFG2.The RFIFT (Restricted Flooding with Intersected Face Traversal) 
geocasting has the lowest transmission cost among all known existing algorithms. The message complexities of 
RFIFT is bounded by 3n+k where n  is the number of nodes on the boundary of the faces intersecting a 
geocasting region  R but not in R and  k is    the total number of nodes within R . In our VSFG algorithm, the 
bound has been    reduced to 2n+k. In VSFG1 and VSFG2 each node in a network only needs to maintain the     
information of its one-hop neighbors. To compare RFIFT VSFG1 and VSFG2 through extensive simulations in 
different environments. From simulation results can reduce up to 65% of the total number of messages required 
by RFIFT shown in fig 5.                                         
 
5.7. Vsf Forwarding: 
 A source delivers a geocasting message to a node on the boundary of VSF called a VSF node by using 
location-based routing. Rule:If a node u is an external node of R and an end point of a crossing edge of R then u 
is a VSF node. 
 
VI. Algorithm: 
� if ut is located right of uv then 
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� set rule to right hand rule 
� else 
� set rule to left hand rule 
� end if 
� set w to v 
� repeat 
� set v to w 
� let uw be the edge next to uv according to rule 
� until uw does not intersect st 
� set rule before to rule 
� set node before to w 
� set rule after to the opposite of rule 
� set node after to v 
 
6.1. Vsf Traversal:  
 The VSF node initiates a face traversal in which all the nodes on the VSF receive a copy of the message 
  
Rule:  
 VSF nodes are connected via a crossing edge that connects two internal and external border nodes. The 
VSF nodes are connected via an external crossing edge. 
 
6.2. Vsf Restricted Flooding: 
 During VSF traversal, each node in R overhearing the traversal message for the first time performs 
restricted flooding within R. 
 
6.3. Skip Method: 
 The single node skipping by which a node can determine if it can skip one intermediate node. In a given 
UDG(V), assume that for an arbitrary node x with the knowledge of its one-hop neighbors, a node u  is the next 
traversed node of  x during VSF traversal. From viewpoint of, whether x can skip u and sends the traversal 
message to another node depends on the two conditions as follows: 
 

 
 
Fig. 6: Diagram for Skipping Condition. 
 
Condition 1: node x can determine whether u and v are Gabriel neighbors of each other. 
Condition 2: node x can determine whether v is the next traversed node with respect of u shown in fig 6. 
 
VII. Dominating Set Based Restricted Flooding: 
 The last step of VSFG is restricted flooding which, however, has significant drawbacks: high cost, 
contention, and message collision.We propose an algorithm to replace restricted flooding in VSFG to overcome 
the drawbacks. When each node knows the locations of its neighbors, the algorithm  and  allows the node to 
determine if it is in the DS without extra message exchange. This algorithm is designed to build a DS for the 
entire network, called a global DS.We can directly apply the algorithm in VSFG. However, for networks with 
stationary nodes, global DS incurs a load balancing problem. This is because the global DS is fixed and all 
broadcasts are only performed by the nodes in the DS. Instead of global DS, construct local DS which varies for 
different geocasting regions and broadcasting orders of nodes. 
 
VIII. Results and Analysis: 
 NAM stands for Network Animator. This tool animates the network elements as described in the tcl script. 
A complete visualization is available to the user which depicts the networking concepts in the project. The 
animator takes the tcl file as input and creates a nam and a trace file as outputs.NAM consists of tools for editing 
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the network topology, navigation bar and a step size controller for time. With all these tools it is possible to 
vividly view how actually the project works with finer resolution in time. The tools for editing include zoomer 
and controls for interfacing. A status bar at the bottom of the animator indicates the current status of the network 
elements shown in fig 6-11. 
 

 
 
Fig. 7: Gabriel Graph.  
 

 
 
Fig. 8: M-Casting Nodes. 
 

 
 
Fig. 9: Message Transfer In M-Casting Nodes. 
 

 
  
Fig. 10: Message Transfering. 
 
IX. Conclusion: 
 Geocasting algorithm VSFG with guaranteed message delivery and a low transmission cost. In VSFG, a 
virtual surrounding face (VSF) of a geocasting region is constructed by ignoring edges intersecting the region. 
By traversing all the boundary nodes of VSF and performing restricted flooding within the geocasting region, all 
nodes are guaranteed to receive the message. SKIP algorithm and a DS-based restricted flooding algorithm to 
further reduce the transmission cost. TheVSFG2 algorithm, combining these two algorithms, significantly 
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reduces the cost. Among the existing algorithms, RFIFT has the lowest transmission Cost. In RFIFT, the cost for 
face traversal is limited to 3n, where n is the number of nodes on the boundaries of faces intersecting R. In the 
algorithms of VSFG family, this bound is reduced to 2n. In addition, by applying SKIP and local DS-based 
restricted flooding, VSFG significantly improves the performance on average cases for dense networks. From 
the simulation results, VSFG2 reduces up to 65% of the total cost required in RFIFT. Reducing face traversal 
cost by designing shortcut algorithm Designing localized dominating-set based flooding algorithm to replace 
restricted flooding in VSFG. Analyzing the impact of location errors on VSFG and providing respective 
solutions. Studying VSFG on realistic network model, not unit disk graphs. 
 

 
 
Fig. 11: Performance Of Vsf And Vsfg. 
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