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Abstract: Position based routing algorithms utilizes the 

geographical information of the sensor n

transferring data towards the destination or sink node. 

Location based routing is applied in larger networks 

where the position of the nodes are moving in which 

the location of the destination node is known to source 

node. Location based routing plays a important role in 

saving the energy of the sensor nodes. The position of 

the node is estimated by techniques like strength of the 

received signal and Global Positioning System (GPS). 

This paper provides a survey of various position

protocols and provides a comparison of their strategies. 

The strategies of the protocols are surveyed and this 

will help the potential users and researchers to choose 

appropriate position based routing scheme for their 

application.  
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1. Introduction 

 
Wireless Sensor Network is a collection of battery 

powered tiny sensor nodes. Energy conservation is a 

key factor in prolonging the life of the network. There 

are various factors like duty cycling, data reduction, 

data aggregation, routing and load balancing among 

sensor nodes contribute in extending the lifetime of the 

network. Most of the application requires the data 

captured by sensor nodes to reach the sink/base station 

through various intermediate nodes. Routing pl

vital role in improving the bandwidth and energy 

utilization. Depending on structure of the network, 

routing can be flat, hierarchical or location based. 

Every node in the network is assigned equal 

functionalities. Clustering and data aggregation are

done in hierarchical approach to perform routing. There 

are various schemes involved in electing the cluster 

head. In location based routing the position of the 

sensor nodes are utilized the data towards the 

destination.  
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Figure 1.Routing based on Network Structure

 

Position based routing algorithms are utilized in 

applications like healthcare, industry monitoring and 

emergency surveillance. 

 

2. Routing Design Issues
 

The performance of routing schemes is affected by 

various factors like node failure, network loop, packet 

loss and network traffic. These factors are considered in 

the position based routing schemes.

scalable and energy efficient schemes are 

motivation for position based routing schemes

[11]. The initial assumptions required for the position 

based routing algorithms must be identified.

 

2.1 Geographic and Energy Aware Routing 
 

It is a location based routing protocol. Two approac

Recursive Geographic forwarding and Restricted 

flooding are used to send the data with the geographical 

region[1]. The data towards the destination is routed by 

energy aware neighbor selection for the target region. It 

chooses the node that is closer t

energy aware to find minimum cost as the neighbor. If 

no nearest neighbor is found, a next

reduces some cost value of these neighbors is picked. 

Recursive geographic forwarding algorithm is used to 

forward the data within the region. When the data P is 

forwarded by the node N to the target region R, the 

centroid of the region D is calculated. Each node 

maintains has a learned cost h(N,R). The node 
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various factors like node failure, network loop, packet 

loss and network traffic. These factors are considered in 

the position based routing schemes. The design of 

scalable and energy efficient schemes are the 

motivation for position based routing schemes [10] 

. The initial assumptions required for the position 

based routing algorithms must be identified. 

Geographic and Energy Aware Routing –GEAR 

It is a location based routing protocol. Two approaches 

Recursive Geographic forwarding and Restricted 

flooding are used to send the data with the geographical 

region[1]. The data towards the destination is routed by 

energy aware neighbor selection for the target region. It 

chooses the node that is closer to the destination ad 

energy aware to find minimum cost as the neighbor. If 

no nearest neighbor is found, a next-hop node that 

reduces some cost value of these neighbors is picked. 

Recursive geographic forwarding algorithm is used to 

the region. When the data P is 

forwarded by the node N to the target region R, the 

centroid of the region D is calculated. Each node 

maintains has a learned cost h(N,R). The node 
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infrequently updates its state to all its neighbors. The 

estimated cost C(Ni,R) is maintained as the default 

value if a node doesnot have a state for the neighbor. 

After finding the neighbor, the node sets its H(N,R) to 

the value of H(Nmin,R)+C(N,Nmin). The nearest 

neighbor to the destination is choosen to forward 

packets if all nodes have equal energy level. When the 

neighbors are at equal distance, load balancing is done 

among the neighbors. 

 

2.2 Beacon-less Routing-BLR 
 

The locality information of the sensor nodes are 

utilized to reduce the overhead. The next hop among 

the neighbors is chosen in a distributed fashion. When a 

node transmits the data, the geographical position of the 

destination is found and is stored with its own position 

in the header. The intermediates nodes that receive the 

packet, replaces the previous node’s position with its 

position and forwards the packet [2]. Every 

intermediate has the information about the previous and 

the destination node which is used to identify whether it 

is in the forwarding area. The process is repeated until 

the packet reaches the destination. Passive 

acknowledgments are used by the destination to 

identify the delivery of packets 

 

2.3 Blind Geographic Routing-BGR 
 

BGR is a beaconless geographic routing scheme [3]. 

The nodes send the data towards the destination and all 

the nodes that receives the packet tries to become the 

intermediate node. The forwarding area is identified as 

empty, if no node transfers the packet and two attempts 

of retry are done with different forwarding area to 

identify the possibility of any other neighbor. The node 

initiates the forwarding process by sending the 

Blindbroadcast packet. If the received node is within 

the forward area and has received the packet for the 

first time, it initiates the timer and competes for 

becoming the next hop.  The node becomes the next 

hop after the expiry of the timer and again forwards the 

Blind broadcast packet to its neighbor and all other 

nodes cancel their timer. When no neighbor is found, 

turn of 60
0 is 

turned to left or right and forwarding is 

tried with the new forwarding area. The packet header 

contains the details of number of hops. The node 

compares the hop count of the received with the hop 

count of the stored packet and the timer is not cancelled 

if they are equal. This protocol avoids the forwarding 

of packets simultaneously by nodes that are at equal 

distance. 

 

2.4 Small World Iterative Navigation Greedy 

Protocol-SWING 
 

It uses greedy approach. A smaller network is created 

by choosing the link with long distance to avoid local 

minima problem. In order to recover from local minima 

virtual force method is used. The smaller network is 

constructed by sending Virtual logic link(VLL) 

messages periodically. Two things that need to be 

considered while sending VLL message are the 

message direction and the maximum hop count [4]. The 

direction is chosen randomly such that its going 

through new area which was not explored by the older 

messages. Every node has the shortest path to its 

neighbors and all virtual links. The virtual path in the 

shortest path to the destination is found. Choose the 

neighbor to send the data that has the lowest virtual 

force. The same process is done by every node until it 

reaches the destination or till it reaches the maximum 

hop count value [5]. If there is a local minimum the 

process is started again from the sender. 

  

2.5 Local Optimal Source Routing-LOSR  
 

Locally Optimal Source Routing (LOSR) utilizes the 

neighbors that are not nearer to the destination to 

reduce the overall energy consumption which also 

avoids from routing loops [6]. Dijksthra’s algorithm is 

used to find the shortest path. This shortest path can go 

through nodes that are far distance from the destination. 

The Source routing header is used which specifies the 

list of intermediate nodes to reach the destination. 

When a node receives SRH, it just removes itself and 

forwards the packet to the next hop. To reduce the 

overall energy usage, the scheme is applied hop by hop. 

 

2.6 Energy Aware Geographic Routing Protocol-

EAGRP 
 

This is a location based routing protocol which works 

with the assumption every node is aware about its 

geographical position and energy level of its neighbor 

is known [7]. The location of each node is stored in a 

table which is called as neighbor table. When a node 

needs to transfer data, finds all the neighbors of the 

sending node and the average distance of from the 

sending is found from the neighbor table. The sending 

node chooses the node that has energy level greater 

than the threshold value, whose distance is lesser or 

equal to the calculated average distance among the 

neighbors and is closest to the destination. The chosen 

neighbor node will receive and the process will 

continue until it reaches the destination. 

 

2.7 Reactive Geographic Routing Protocol-RGRP  
 

This protocol combines the features of reactive routing 

and location based information. It uses reactive routing 

technique in which the routing information and 

neighbor table is created just before sending a data to 

reduce the routing overhead. This protocol uses two 

types of packets for route discovery, Route Request 

(RREQ) and Route Reply (RREP). When a node needs 
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to send data, it will broadcast RREQ message to the 

neighbors. The other nodes receive the RREQ message. 

If it is the destination it replies with a RREP message, 

else it just broadcasts the RREQ message to its 

neighbors. The protocol is made reliable by find finding 

the shortest path [8].  Every node maintains reverse 

route table based on RREQ and RREP message 

received. The node calculates the shortest path to the 

source node and updates the route table when it 

receives the RREQ or RREP message. The route table 

specifies the route to the source node and is used to find 

the optimal shortest path from the source to the 

destination. A threshold value is maintained to limit the 

number of RREQ message by a node. When the 

number of RREQ message has reached the threshold, 

the node extends its radius and sends a RREQ message 

to find a neighbor. 

 

2.8 Energy Efficient Beaconless Geographic Routing 

–EBGR 
 

EBGR works in two modes greedy forwarding mode 

and recovery mode. The relay search region is formed 

for all the nodes. When a need to transmit data, the 

nodes that are in the relay search region which is 

closest to its position can be the can receive the data 

using the Ready to send/ Clear to send (RTS/CTS) 

mechanism [9]. The sender enters into beaconless 

recovery mode if it is unable to find any node in relay 

search region and the beaconless angular relaying is 

initiated.  When a node sends a RTS message to find its 

neighbor, the node sets its timer which is the estimated 

time before which it can receive the CTS message from 

its neighbor. If the node does not receive any CTS 

message within the timer, there is no neighbor in the 

relay search region and angular relaying is done. The 

angular relaying is done in two phases: selection stage 

and protest stage. It is used to identify the possible 

neighbors of a planar subgraph by a contention process 

and allow protests afterwards to correct wrong 

decisions. 

 

2.9 DLMR- Dijkstra-based Localized Multicast 

Routing-2012 
 

An undirected graph is constructed with the sensor 

nodes G=(V,E) and the shortest path tree is constructed 

by using Dijkstra algorithm [12]. The cost of the edges 

is the Euclidean distance between the sensors. The 

shortest cost path is locally created from the current 

node to all other nodes. The shortest path is used to 

choose neighbors that are closer to the destination. 

Source routing header is used to store the path 

identified by the current node, which will be sent along 

with the data. When a node receives the data, the path 

specified in the source routing header should be 

followed. DLMR provides high success rate and less 

delay. It can be used for distributing multimedia 

information in sensor network. Latency is chosen as a 

parameter. Network congestion and retransmission 

delay causes high latency in WSN. 

 

3. Comparative Analysis 

 

The comparison of various location based routing algorithm is presented in the table 

 

Routing 

Scheme 

Forwarding Scheme Path Selection 

Criteria 

Transmission Type Packet Overhead 

GEAR  Distance and Power 

based 

Residual 

energy/Cost 

Unicast/Broadcast Low 

BLR Greedy Forwarding Hop Count Unicast/Broadcast Medium 

BGR Distance to destination & 

Residual energy 

Hop count Unicast/Broadcast Low 

SWING Greedy forwarding with 

route discovery 

Hop Count Unicast Medium 

LOSR Greedy forwarding & 

Face routing 

Power metric Unicast High 

EAGRP Greedy forwarding Residual Power 

& Distance to 

destination 

Unicast Low 

RGRP Greedy forwarding with 

route discovery 

Hop Count Unicast/Broadcast Low 

EBGR Greedy and Recovery Power and 

Distance 

Unicast/Broadcast Low 

DLMR Source Routing Shortest Path Unicast Medium 
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4. Conclusion 
 

Energy conservation schemes like duty cycling, 

topology change, load balancing and mobility of sink 

are the challenges for routing in WSN. This paper 

analyzed various position schemes and also shows the 

comparison of these routing schemes. 
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