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ABSTRACT: Sensor networks are dense wireless networks where information is gathered by sensor elements spread 
out in an interest area. Wireless sensors applications cover large fields such as surveillance and security, target tracking, 
agriculture, health and military purposes.  As wireless sensor network protocols are application specific. The three main 
categories explored are data-centric, hierarchical and location-based. Each of the routing schemes and algorithms has 
the common objective of trying to get better throughput and to extend the lifetime of the sensor network. The key 
objective of the proposed mechanism is to achieve traffic-balancing by detecting the congested areas along the route 
and distributing the packets along the paths that have idle and under loaded nodes. 
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I. INTRODUCTION 

Due to recent technological advances and the fact that many comprehensive wireless device usages are 
proposed in diverse scopes, there is an impulse to increase the speed of the development of wireless communication 
technology. One of the new growing field of wireless computer networks in recent years is Wireless Sensor Networks 
(WSNs) [1,2]. A WSN consists of hundreds or thousands of sensor nodes that are usually scattered over a certain area 
to perform monitoring tasks. The sensor nodes are low-cost, are equipped with limited battery power, and are small 
sized devices. Besides, they can monitor specific measurement data (e.g. temperature, humidity, and pressure) to detect 
abnormal events (e.g. a forest fire). Initially the sensor nodes are deployed manually or randomly in the sensing field to 
form a WSN. The end user may connect to a data concentration centre called the sink node (or base station) via Internet 
or Satellite to send a request for querying a specific event or phenomenon on this sensing field. 

The large numbers of nodes becomes active and    transmit data traffic, leading to congestion. Congestion   
increases the packet delay and   the  energy consumption due to retransmissions and thus limits the network’s lifetime 
and efficiency [5]. The centralized traditional approach in which the  data traffic from sensor nodes collects toward a 
single sink [1, 2]  which is not efficient in terms of energy consumption or packet delays, Therefore, the use of multiple 
sinks is proposed as it is  more feasible  for such dynamic and dense networks [3,4,6]. This approach balances the 
traffic load and increases the network utilization efficiency. Data traffic from a source to sink node needs an optimal 
routing protocol that utilizes the limited battery power, memory, and processing resources of nodes effectively. 

The proposed algorithm uses two-hop information and detects the congestion owing to its monitoring of the 
buffer size at a node. The algorithm is the construction of gradient field using three factors: 
 1.The number of hops 
2.The number of packets at one-hop neighbours  
3.The minimum number of packets at two-hop neighbours. 
The number of hops (distance cost) is built conventionally as in other routing protocols that find the shortest paths for 
packets. The second and third factor addresses the queue length of neighbouring nodes that may become the next 
forwarder. 

II. LITERATURE SURVEY 

In gradient search, a node builds its own gradient field in response to the neighbour nodes in the direction of a 
specific sink. Data traffic then flows along the direction with the steepest gradient to reach the sink. The cost model can 
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be designed in terms of hop count from sink to node, physical distance, energy consumption, or cumulative delay, 
depending on the objectives of routing such as energy consumption, packet delay, or packet delivery ratio [8]. 

Many works have been devoted to solve energy-aware routing problems for wireless sensor networks. 
GLOBAL algorithm focuses on energy improvement of large-scale multi-sink wireless sensor networks. It allows a 
source node to select the least-loaded path in order to avoid the overloaded nodes by constructing its gradient field by 
using the weighted factor of the cumulative path load and traffic load of the overloaded nodes over  the path. This 
approach is based on global information and it cannot guarantee the correctness of the updated information over the 
long path. 

SGF [9] is a gradient-based routing protocol to reach significant energy savings. In SGF gradient fields for 
nodes are created without using routing tables. Those values are updated on demand by data transmission with little 
overhead. 

GRATA [5] utilizes expected packet delay at one-hop neighbour and the number of hops to make routing 
decisions. This routing scheme is based on one-hop information and one hop information can be lack of information 
about traffic condition at some hops away, which may leads the packet to a new congestion area. 

SPIN [6] Sensor Protocol For Information via Negotiation disseminates all the information at each node to 
every node in the network assuming that all nodes in the network are potential base-station. But the SPINs data 
advertisement mechanism cannot guarantee the delivery of data. 

AODV [7] Adhoc on Demand Vector Protocol combines some properties of both Dynamic Source Routing 
(DSR) and Destination Sequenced Distance Vector (DSDV).It uses route discovery process to cope with routes on 
demand basis. It uses routing tables for maintaining routing information. Route Request (RREQ) and Route Reply 
(RREP) messages are used. The disadvantage are AODV does not allow handling unidirectional links and multiple 
RREP packets  in response to a single RREQ  packet can lead to heavy control overhead. 
 

III. PROPOSED METHOD 

In the gradient based search algorithm, the node builds its own gradient field in response to the neighbour 
nodes in the direction of a particular sink. Data traffic then flows along the direction with the steepest gradient in order 
to reach the sink node. The gradient field combines two types of information: 1.geographic distance and 2.the traffic 
loading. The objective is to prevent packets from going to possible congested areas, leading to reduced end-to-end 
delays. The proposed algorithm builds a gradient value at each node receiving the updated information about the buffer 
size from its neighbour nodes. In this process, a node chooses one of its neighbour nodes to become the next forwarder 
by considering the buffer size at one-hop neighbour and the next one-hop neighbour of with minimum buffer size. This 
means that a node takes into account both the one-hop neighbour and the two-hop neighbour that can possibly become 
the next forwarder. 

The traffic information is exchanged between sensor nodes through advertising packets (ADV). Each node, 
including sink nodes periodically broadcasts an ADV packet to all neighbours. This time is set in a trade-off between 
the effects of the updating information and the use of network resources. Each ADV packet contains the hop count to 
reach a specific sink and the queue length field.  
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 Fig 1: Flow diagram of the proposed method. 

 
Two algorithms are used in this routing protocol. Algorithm 1 is used to update gradient table with each of the sinks. 
Algorithm 2 is used to calculate gradient indexes and data forwarding. The two algorithms are as follows: 
 
Algorithm1: Updating gradient table with each of sinks 
Step 1: Calculates the hop count for each sink. 
Step 2: Calculates the one hop traffic info. 
Step 3: Calculates the two hop traffic info. 
Step 4: Selects the path which has less hop count. 
Step 5: Updates new minimum hop count and traffic  info for sending ADV packet. 
Algorithm 2: Gradient Indexes calculation and data forwarding. 
 
Step 1: Compares traffic info with threshold value 
Step 2:If traffic info is greater or equal to threshold then remove that node from the route calculation. 
Step 3:Calculates the gradient indexes and selects the node having minimum value. 
Step 4:If there are many nodes with same values then choose randomly. 
 

IV. SIMULATION 

The performance of the proposed algorithm is evaluated by NS2  simulator through comparison with SPF 
scheme (a standard protocol for shortest path routing),and more sophisticated algorithms designed for large-scale 
sensor networks such as GRATA [5] and GLOBAL [28] in terms of overall end-to-end delay, packet delivery ratio, and 
energy consumption. Table 1 shows simulation setup. 
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Table 1: Simulation setup 
 
 

Parameters Value 
Deployment Type Random Topology 
Deployment Area 200 m  X  200m 

Number  Of  Nodes 250 
Number Of Sinks 4 

MAC Layer IEEE 802.15.4 
Radio Range 15m 

Packet Length 30B 
Transmission Range 250kbps 

Buffer Size 25 packets 
Time to Update 0.5-5 s 
Simulation time 900 s 

 
V. RESULTS 

The performance of the proposed algorithm under the two kinds of traffic: constant bit rate and exponential 
distribution The simulation results are compared with the shortest path first routing algorithm (SPF), GRATA, and 
GLOBAL to show the improvement in network performance with varied traffic rates. 

From the graph fig 2, we can conclude that the  proposed routing algorithm performs a smaller packet delay 
than the other schemes. This is because the two-hop information gradient-based scheme attempts to prevent forwarding 
packets from next neighbours with high number of packets in the buffer and balances the network traffic. 
 
 

 
 
                                                                       Fig 2:Average end to end delay 
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           Fig 3: Packet delivery ratio with various values   of Alpha 

 
From the graph fig 3,as the  traffic load increases , a larger number of packets are pushed into the network, 

causing more congestion and dropped packets throughout the network . The proposed scheme improves the packet 
delivery ratio by spreading traffic over the under loaded paths to reduce congestion and overflow buffers, especially in 
the cases of high traffic. 
 
 

 
                                                                 Fig 4:Average energy consumption 
 
 

From the graph fig 4, we can conclude that the proposed algorithm consumes the energy less compared to the 
other algorithms. 
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VI. CONCLUSION AND FUTURE WORK 

In this paper, we have analysed and compared various routing algorithms in wireless sensor networks. From 
this survey, we conclude that the proposed algorithm reduces overall packet delay in multi-sink WSNs.The proposed 
algorithm utilizes the number of hops and the current queue length of one hop and two hop neighbour nodes to make 
routing decision. Simulation results indicate that the proposed algorithm improves the network performances such as 
end-to-end packet delay, packet delivery ratio, and average energy consumption in comparison to other routing 
schemes. 

In future work we plan to build an analytical model to find the optimal value for these weighted factors, the 
optimal ratio of these two factors, and the effect of update time on network performance, which is especially important 
in dense networks. 
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