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Abstract— Wireless sensor networks have various 

applications in both military areas and resident. It recently 

received great attention from both industry and academic 

world. In particular, sensor nodes in the sensor network are 

usually battery-powered and very energy-constrained. So the 

main challenge of this sensor network is energy efficiency. 

Sensor networks are deployed in cruel physical 

environments where it is very difficult to replace the 

individual nodes or their batteries. Therefore, the 

maintenance of the consumed energy plays an important 

role in the design of a new routing protocol in order to 

increase the durability of the network. Thus energy-saving 

power aware routing protocol in wireless sensor networks is 

necessary for growing the network lifetime. In this paper, 

analysis of different power aware routing algorithms has 

been added. 
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I. INTRODUCTION 

A wireless sensor network consists, thousands of low-power 

multi-functioning sensor nodes with limited capabilities that 

collect information from the environment, process the 

information, locally make decisions and wirelessly 

communicate with other nodes in the network. Recent 

advances in wireless communications and electronics have 

enabled the development of small power, small-cost and 

multifunctional sensor nodes that are small in size and 

communicate in short distances. These tiny sensor nodes, 

which consist of field sensing, processing of data and 

communicating components, influence the idea of creating 

sensor networks. Sensor networks suggest a significant 

improvement over traditional sensors. The data is collected 

from the area of interest by the sensor unit. A Scheme of a 

WSN connected to the Internet is presented in Fig.1. 

 Analog Digital Converter converts the data 

collected by the sensor to digital form and CPU processes 

data according to requirement. The communication unit 

sends data to another node. Moreover, much of the energy 

of a WSN is expended during routing in the network. The 

routing includes numerous nodes each of which should 

process and communicate sensed data. 

 
Fig. 1: A Wireless Sensor Network [1] 

A. Routing  

It is the process of creating path and promoting packets from 

source node to destination node. It consists of two steps, 

selection of route for various source node-sink node pairs 

and delivery of data packets to the correct destination. 

Various protocols and data structures are used to meet these 

two steps. This survey paper is focused on finding and 

selecting power aware routing. We are going to discuss the 

four approaches in the routing. These are proactive, reactive, 

hybrid and location based routing. Thus energy-saving 

power aware routing protocol in wireless sensor networks is 

necessary for increasing the network lifetime. The Fig.2 

shows the process of routing in the network. 

 
Fig. 2: Routing Process 

B. Power Aware Routing 

There are two types of routing. 

1) Static Routing 

a) Maximum-Lifetime Routing  

This routing has pre-determined routing plan. But the energy 

of some node drains away. 

2) Dynamic Routing 

a) Minimum-Energy Routing  

It minimizes the total energy consumption of the network. 

This result in the rapid energy exhaustion of some specific 

nodes in unicasting mechanism 

b) Maximization of the remaining energy before 

routing  

In has to keep each node alive as long as possible. The 

remaining energy of each node doesn’t mean long life of the 

network. 

c) Maximum-Residual Routing- maximization of the 

remaining energy after routing  

The information requires for the routing to be sufficient at 

real time. Minimum-Energy Multicasting (Dijkstra 

algorithm, Prim-like algorithm) and Minimum-Energy 

Aggregating (NP-hard problem) will reduce the duplicated 

packets.  

C. Classification 

Routing protocols can be classified according to various 

approaches which are as follows:  

1) Proactive Routing  

Proactive protocols continuously evaluates the routes within 

the network so that when we are required to forward the 
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packet the route is already known and immediately ready for 

use. There is no delay of time (spending of time during route 

discovery process) takes place. So a shortest path can be 

find without any time delay however these protocols are not 

appropriate for very condensed ad-hoc networks because in 

that condition problem of high traffic may rise. Several 

alterations of proactive protocols have been proposed for 

removing its shortcomings and use in ad-hoc networks. 

Examples of the proactive protocols are – Wireless Routing 

Protocol, DSDV (Destination-Sequenced Distance-Vector) 

and Optimized Link State Routing, TBRPF.  

2) Reactive Routing  

It is also called on demand routing. The main idea behind 

this type of routing is to find a path between a source and 

destination when that route is needed whereas in proactive 

protocols we were keeping all routes without regarding its 

state of use. So in reactive protocols we don’t need to bother 

about the routes which are not being used currently. This 

type of routing is on demand. Discovering the route based 

on demand evades the cost of maintaining routes that are not 

being used and also controls the traffic of the network. 

Examples of the reactive protocols are Ad-hoc On Demand 

Distance Vector (AODV), Dynamic Source Routing (DSR).  

3) Hybrid Routing 

Both of the proactive and reactive routing methods have 

some advantages and limitations. In hybrid routing a 

combination of reactive and proactive routing methods are 

used which are better than the both used in segregation. It 

contains the advantages of both protocols. As an example 

facilitate the reactive routing protocol such as AODV with 

some proactive structures by uplifting routes of active 

destinations which would definitely reduce the delay and 

overhead so refresh interval can advance the performance of 

the network and node. These protocols can integrate the 

facility of other protocols without cooperating with its own 

benefits. Examples of hybrid protocols are Zone Routing 

Protocol, Hazy Sighted Link State. 

4) Location based Routing 

Location based routing is completely different from above 

discussed methods. It obtains a completely different 

approach that employs the global information of the nodes. 

This type of routing accepts that each node of the network is 

having a GPS installed in it. So, each node recognizes its 

own global position by using this GPS system or any other 

localization technology. It doesn’t need algorithms for 

discovery of route or maintenance of route. This gathers the 

information of other node’s locations without transporting 

request messages. This only sends hello messages to its 

neighbors to know their global position. It is efficient when 

network topology changes frequently. Examples of these 

routing protocols are Location Aided Routing, Distance 

Routing Effect Algorithm for Mobility (DREAM). 

II. POWER AWARE ROUTING PROTOCOLS 

A. Real-time Power-Aware Two-Hop (PATH) based 

Routing Protocol 

PATH [2] is based on the concept of using information 

about two-hop neighbor and power-control mechanism. The 

first one is used for routing decisions and the second one is 

used to improve link quality as well as reducing the delay. 

PATH dynamically adjusts communicating power in order 

to decrease the probability of packet sinking. Two-hop 

neighbor information can lead to lesser number of hop than 

using only one-hop neighbor information. In this paper the 

author adopt this idea and assimilate it with power control 

mechanism for further refining real-time and energy 

performance. The concept of using power control in the 

routing of the delay sensitive packets is also introduced in 

[3]. Combination of the idea with two-hop based real-time 

routing protocol could advance both the energy consumption 

and real-time performance. The power control mechanism 

used in PATH, achieves the tradeoff between energy 

consumption, packet delay and capacity of network. In the 

case that there is no appropriate choice for forwarding the 

packets and the delay threshold is lesser; PATH raises 

transmission power and improves link quality in order to 

decrease the packet dropping probability. Conversely when 

the delay threshold is large, PATH decreases the 

transmission power for the sake of saving the energy. 

1) Power Adaptation 

Power adaptation mechanism familiarizes transmission 

power of neighbors that currently occur in the neighborhood 

table to advance link quality. Whenever PATH cannot find 

any two-hop neighbor that can offer essential velocity, 

power adaptation scheme will be appealed to discover 

neighbors that can achieve greater delivery velocity. 

Suppose that node n send packets to destination d that there 

is no suitable forwarding choice that can afford two-hop 

delivery velocity in its one-hop neighbors. Node n initiate 

power control mechanism with broadcasting Request To 

Route (RTR) packet with power level P that is larger than 

previous power level. Some node like j that hear the RTR 

packet, reply with Route Reply (RR) packet to the n if: i) 

forwarding packets from n to m makes progress toward 

destination and ii) the delivery velocity that node m can 

provide in two hop is higher than j. Among all the eligible 

nodes for power growing that sends RR packets to node n, 

PATH selects the node j that its forwarding metric has the 

highest value. PATH practices the new energy metric that 

take into account both energy consumption of path and 

remaining energy of nodes in path and as a result it 

stabilities energy throughout the network effectively and the 

network lifetime will be increased. 

 
Fig. 3: Energy consumption comparison of THVR and 

PATH 

A novel Power-Aware Two-Hop, PATH, real-time 

routing protocol that mixes power control concept with 

THVR(Two-Hop Velocity based Routing Protocol) for 

reducing the probability of packet dropping. Fig.3 shows 

that PATH is more energy efficient than THVR. 
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B. Localized Power-Aware Routing in linear WSN 

The idea is to select suitable transmitter power levels to 

guarantee the connectivity of network while at the same 

time transmission energy is kept. Putting a node into sleep 

mode whenever its active collaboration in the current 

network task is not essential is alternative way to save 

energy. The geographical adaptive fidelity (GAF) algorithm 

[4] preserves energy by turning off nodes that are equivalent 

from a routing perspective, thereby possession a constant 

level of routing fidelity [5]. The sparse topology and 

management of energy (STEM) protocol [6] puts nodes 

aggressively into sleep mode and only awakens them up 

when they are needed for forwarding the data. 

The author introduced two routing schemes that 

resourcefully utilize energy: Minimum Energy Relay 

Routing (MERR) [12] and Adaptive MERR (AMERR) [12]. 

1) MERR: Minimum Energy Relay Routing 

The characteristic distance can be measured as an optimal 

forwarding distance, that is, the distance that a node should 

transfer its data onward in order to lessen the power 

consumed on the entire path to the base station. With this 

reflection in mind, the author can define the basic idea of 

MERR as follows. In the trivial case that the base station BS 

is a neighbor of sensor S and the distance D between them is 

shorter than S transmits directly to BS. This is shown in 

Fig.4. If D is lengthier than this threshold, S chooses node A 

among its downstream neighbors whose distance is closest 

to the characteristic distance. Upon creation of the decision 

on the next hop A, sensor S corrects its radio output power 

to the lowermost possible level such that the signal can just 

be received by node A. During normal operation, S sends its 

own data and also the data received from other upstream 

sensors to A. Whenever there is a modification in the 

topology such that the distance between S and A is affected, 

or another sensor gets closer to the characteristic distance 

than A, sensor S starts the search for its best next hop anew. 

The power consumption of MERR gauges linearly with the 

number of nodes, which is the best case with regard to 

scalability.  

2) AMERR: Adaptive Minimum Energy Relay Routing 

In MERR [12], a sensor node S forwards data to its 

downstream neighbor node whose distance is closest to the 

characteristic distance. In doing so, the node S 

fundamentally assumes that the distance to the base station 

BS is an integral multiple of the characteristic distance. This 

leads virtually always to a hangover distance, as shown in 

Fig.4. The length of the last hop to BS is varied from the 

length of the previous hops, therefore violating the property 

of equal hop lengths in minimum energy paths. This 

limitation can be fixed as follows, provided that S node is 

aware of the distances D to the base station. Sensor node S 

calculates the optimal number of hops Kopt that should be 

made along the path to BS. Then, the distance D between S 

and BS can be divided into intervals of length dfwd = D/Kopt, 

as shown in Fig.5. 

 
Fig. 4: MERR: hangover distance is left for last hop. 

In this way, hangover distances are avoided, and all 

hops are of equal length. We refer to dfwd as the adapted 

forwarding distance because it depends on the respective 

distance of a sensor to the base station; its value is adapted 

for each sensor on an individual basis.  

 
Fig. 5: AMERR: all hops are of equal length. 

III. CLUSTERED CHAIN BASED POWER AWARE ROUTING 

(CCPAR) 

It exploits the periodic tasks of the cluster head role to 

different nodes based on the maximum residual battery 

capacity for confirming the even dissipation of power by all 

the nodes. By chaining the nodes in each cluster and using a 

distinct chain for the cluster heads, CCPAR agreements the 

advantage of small transmit distances for most of the nodes 

and thus helps them to be operational for a lengthier period 

of time by saving their limited energy. Small energy nodes 

are used to make the sensing of the area of interest. LEACH 

(Low Energy Adaptive Clustering hierarchy) [7], TEEN 

(Threshold sensitive Energy Efficient sensor Network) [8], 

APTEEN (Adaptive Periodic TEEN) [9] fall in this 

category. Direct transmission consumes a substantial 

amount of transmission power form each node. The sensor 

nodes are exhausted out of their energy resources and die 

quickly with limited amount of battery power. Fig.6 shows 

the cluster of the network. 

 
Fig. 6: Cluster Network 

The multi-hop transmission devours less energy 

than the direct transmission when the nodes are distributed 

randomly over the area of interest. Using data accumulation 

[10, 11] related packets from multiple nodes can be 

aggregated thus decreasing the amount of data traffic to be 

transmitted. Identifying the fact that computation is less 

energy consuming than communication, this results in 

reduction of the latency and power dissipation of the 

network, this offers further reduction in power consumption 

and thereby increasing the lifespan of the network. 

IV. CONCLUSION 

In this survey paper we discussed a lot of conventional 

protocols and their alteration which comprises energy 

efficiency with the importance of power aware routing 

protocols. Power management can be done at two 

complementary levels: (i) during communication and (ii) 

during idle time. 

We believe that optimizing the performance of 

communication algorithms for power consumption and for 

the lifetime of the network is a very important problem. We 

conclude that there is not a single protocol which can give 

the best performance in wireless sensor networks. We have 

also discussed the factors that can be improved to increase 

the routing efficiency. Performance of the protocol varies 
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according to the variation in the network parameters. The 

energy of the node is our prime concern. We have discussed 

that in which type of network environment these protocols 

will perform better and for which type of networks these are 

not suitable. The comparisons of these power aware routing 

protocols have been shown in this survey paper.  
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