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Abstract: - Energy consumption is one of the leading constraints of the wireless sensor node and this limitation combined with the 

typical positioning of large number of nodes have added many challenges to the design and management of wireless sensor 

network. Wireless sensor network is at this moment receiving substantial consideration due to their unlimited potential, so in the 

last few years wireless sensor networks have extended attention from both the research group and actual users. A fundamental 

challenge in the design of WSN is to enhance the network lifetime, as each sensor node of the network is equipped with a limited 

power battery. Nodes are placed in a hostile or unpractical environment so very difficult to change or recharging the battery. To 

overcome this challenge, different methods were developed in the last few years using such techniques as network protocols, data 

fusion algorithms using low power, energy efficient routing, and locating optimal sink position. In this paper, we do certain 

exploration of Energy Conscious Native Monitoring in Sensor Networks. This deals with Sleep-Wakeup management, further 

sectioned into three classes On-demand, Scheduled rendezvous and Asynchronous. The result shows that the performance of the 

network is increased based on the lifetime of the network and packet delivery ratio. 
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I. INTRODUCTION  

A wireless sensor network consists of sensor nodes 

deployed over a geographical area for monitoring 

physical phenomena like temperature, humidity, 

vibrations, seismic events. Small sensing devices are 

called nodes and consist of CPU (for data processing), 

memory (for data storage), battery (for energy) and 

transceiver (for receiving and sending signals or data 

from one node to another)[7]. The size of each sensor 

node is different, based on their applications. For 

example, in some military or surveillance applications, it 

might be microscopically small. Its cost depends on its 

parameters like memory size, processing speed and 

battery. The use of wireless sensor networks is increasing 

day by day and at the same time it faces the problem of 

energy constraints in terms of limited battery lifetime. 

Figure 1 shows the basic component of sensor node: 

Sensing Subsystem, Processing Subsystem, Wireless 

Communication Subsystem, Memory Subsystem and 

Power supply unit.[3][8] Energy consumption of the 

sensing subsystem depends on the specific sensor type, 

the energy expenditure of data sensing may be 

comparable to or even greater than, the energy needed for 

data transmission. Energy saving focuses on the two 

subsystems: networking subsystem and sensing 

subsystem. Networking subsystem energy management is 

taken into account in the operations of each single node 

as well as the design of the networking protocol. Sensing 

subsystem techniques are used to reduce the amount of 

frequency energy expensive samples. As each node 

depends on energy for its activities, this has become a 

major issue in wireless sensor networks. The failure of 

one node can interrupt the entire system or application. 

Every sensing node can be active (for receiving and 

transmission activities), idle and sleep modes. In active 

mode nodes consume energy when receiving or 

transmitting data. In idle mode, the nodes consume 

almost the same amount of energy as in active mode, 

while in sleep mode, the node shutdown the radio to save 

the energy.  

 
Fig 1. Wireless Sensor Node Architecture 
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In WSNs the only source of life for the nodes is the 

battery. Communicating with other nodes or sensing 

activities consumes a lot of energy in processing the data 

and transmitting the collected data to the sink. The power 

required for WSNs may range from a few microwatts to 

hundreds of milliwatts. In many cases (e.g. Surveillance 

applications), it is undesirable to replace the batteries and 

impossible or inconvenient to recharge the battery, 

because nodes may be deployed in a hostile or 

unpractical environment. Sensor network should have a 

lifetime long enough to fulfill the application 

requirements. In many cases, a lifetime on the order of 

several months, or even years, may be required. Many 

researchers are therefore trying to find power-aware 

protocols for wireless sensor networks in order to 

overcome such energy efficiency problems. The[6][4] 

following steps can be taken to save energy caused by 

communication in wireless sensor networks. 

• To schedule the state of the nodes (i.e. 

Transmitting, receiving, idle or sleep). 

• Changing the transmission range between the 

sensing nodes. 

• Using efficient routing and data collection 

methods. 

• Avoiding the handling of unwanted data as in 

the case of Overhearing. 

In this work, Propose the sleep-wake protocols for 

optimizing the energy overhead of monitoring while 

maintaining the effectiveness of the monitoring service. 

We discuss the Energy Conscious Native Monitoring in 

Sensor Networks (ECNM). This consists of a set of 

mechanisms that significantly reduce the node wake time 

required for monitoring. These mechanisms derive from 

existing native monitoring techniques. Depending on the 

scenario, The rest of this paper is organized as follows. 

Section II discusses the different approaches for energy 

conservation in sensor nodes. Section III Classification of 

network based energy efficient routing protocols, Section 

IV general energy consumption by the sensor nodes and  

Section V Potential scope with the energy management 

for smart environment.    

 

II. GENERAL APPROACHES: ENERGY 

CONSERVATION IN SENSOR NODES 

 

A. Duty Cycling 

There are three main approaches for energy conservation 

in a sensor network. Duty Cycle, Data Driven and 

Mobility based. Duty Cycling is often used to reduce the 

energy consumption caused by idle listening in Wireless 

Sensor Networks, . Most studies on WSN protocols 

define a common duty cycle value throughout the 

network to achieve synchronization among the nodes. 

[3][18]Duty Cycling is mainly focused on the networking 

subsystem, Duty cycle is typically fixed throughout the 

network, with all nodes utilizing the same duty cycle. 

However, this may not provide the best overall 

performance for the network. Duty Cycling can be 

achieved through two different approaches Topology 

Control and Power Management.  Topology Control 

which reduces the number of nodes involved in 

forwarding and routing packets generated by the other 

nodes without reducing network connectivity and 

coverage. It ensures that nodes not currently needed for 

connectivity to go to sleep and save energy, energy 

conscious attained through two approach named as 

Location driven and Connection driven approaches. 

Power Management approach further classified into 

Sleep/Wakeup Protocols and MAC Protocol with low 

duty cycle.  

 
Fig 2. Classification for Duty Cycling Techniques 

 

B. Data Driven Approach 

Data driven approaches can be improve the energy 

efficiency. In data driven approach two ways to consume 

the energy unneeded samples: Sampled data generally 

has strong spatial and/or temporal correlation, so there is 

no need to communicate the redundant information to the 

sink make happen to decrease the power consumption of 

the sensing subsystem. Here unneeded samples result in 

hopeless energy consumption, even if the sampling costs 

are negligible, they result in unneeded communications. 

Minimize communication is not enough when the sensor 

itself is power famished. (Power consumption of the 

sensing subsystem)    Fig. 3. Shows that Data driven 

approaches are categorized according to the problem they 

address into data-reduction schemes and energy-efficient 

data acquisition schemes. In data reduction schemes 

report the case of unneeded samples and energy efficient 

data acquisition schemes targeted at minimizing the 

energy spent by the sensing subsystem. In-network 

processing the intermediate node processing the gathered 

data between the source and sink nodes with the 
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objective of reducing energy consumption. It can greatly 

helpful to reduce the energy consumption by eliminating 

redundant processing. Energy efficiency also attained 

through data compression, and data prediction 

techniques, in data compression scheme source nodes are 

encode all the information and sink decode that in order 

to reduce the amount of data transmitted, such a way data 

prediction techniques form a model telling the sensed 

singularity, the model can predict the values sensed by 

sensor nodes within assured error bounds and reside both 

at the sensors and at the sink. Energy consumption 

attained through three different approaches such as 

stochastic approaches, time series forecasting and 

algorithmic approaches.  

 
Fig 3., Classification for Data Driven Techniques 

The Data acquisition approach is primarily intended at 

reducing the energy consumed by the sensing subsystem, 

it consumes suggestively less energy than their 

transmission. Here energy conservation schemes require 

to reducing the data models by source nodes, they 

decrease the number of communications.[11][15] 

Essentially, many energy efficient data acquisition 

techniques have been conceived for minimizing the radio 

energy consumption, under the assumption that the 

sensor consumption is negligible. In data acquisition 

schemes different ways to conserve the energy such as 

adaptive sampling techniques, hierarchical sampling 

techniques and model based active sampling approach. 

C. Mobility Based  Approach 

In a static sensor network, packets coming from sensor 

nodes follow a multi-hop path towards the sink. Thus a 

few paths can be more loaded than others, and nodes 

closer to the sink have to relay more packets so it 

conceives more energy. So mobility has been considered 

as an alternative solution for energy efficient data 

collection in wireless sensor network. Mobility of sensor 

nodes can be achieved in different ways; first a mobilizer 

can be attached at a sensor which helps to change 

location; however this movement is limited to a few 

nodes which are not inhibited by energy. Another method 

is to put sensors on mobile elements such as animals and 

cars. Mobility based energy conservation schemes can be 

classified depending on the nature of the mobile element, 

which is a mobile sink or mobile relay 

 
Fig 4. Classification for Mobility Based Techniques 

 

III. CLASSIFICATION OF NETWORK 

STRUCTURE BASED ROUTING PROTOCOLS 

 

The principle of the routing protocol is how to consume 

energy efficiently and to lengthen the network lifetime. 

WSNs routing protocols highlight on data dissemination, 

some degree of battery power and bandwidth constraints 

in order to smooth the progress of efficient working of 

the network, thereby growing the lifetime of the network. 

[2] It creates the need for routing protocols to be highly 

adaptive and resource aware. Routing protocols in WSNs 

are also application specific, which has led to the 

development of a variety of protocols. Fig 5 shows that 

overview about routing protocols. Based on the 

underlying network arrangement, routing techniques can 

be classified into three categories: data-centric, 

hierarchical and location based routing.  

Data-centric protocols differ from traditional address, 

data centric protocols in the manner that the information 

is sent from source sensors to the sink. In address - 

centric protocols, each source sensor that has the suitable 

data responds by sending its data to the sink separately of 

all other sensors. However,  in data - centric protocols, 

when the source sensors send their information to the 

sink, intermediate sensors can perform some form of 

aggregation on the data originating from several source 

sensors and send the aggregated data toward the sink. 

This process can result in energy savings because of less 

transmission required to send the data from the sources to 

the sink and another advantage is data centric protocol to 

control the redundancy of the data. Some of the data-

centric routing protocols are SPIN, ACQUIRE, 

RUGGED & SAFE. 
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Fig  5. Overview of routing protocols 

 

Hierarchical routing protocols are more energy efficient 

and scalable compared to data-centric protocols. 

[4][5]Network size and nodes densities are increased 

there may be overload in single tire network. This 

overload causes latency and unnecessary tracking of 

events. Other thing is that single tire network is not 

scalable for a large set of sensors in large area and there 

is a problem of service degradation. To overcome all 

these problems the hierarchical routing approach is used 

in some of the protocols of WSN. It maintains the energy 

consumption of the nodes using multihop communication 

forming a cluster of nodes. In this approach, head nodes 

have added responsibilities in order to reduce the load on 

other nodes in the network. Selection of head node is 

another challenging task. Some of the hierarchical 

routing protocols are LEACH, PEGASIS, TEEN, 

APTEEN, EAP, REAP & BCDCP. 

Location based routing protocol is emerging research 

theme in WSN. The location information is to channel 

the route finding for the best route; here optimal path can 

be formed without using flooding techniques, this leads 

to reducing the energy consumption and maintenance for 

optimizing the entire network. Generally two techniques 

are used to find the location, one is to find the coordinate 

of the neighboring node and another is to use GPS 

(Global Positioning System). Since, there is no 

addressing scheme for sensor networks like IP-addresses 

and they are spatially deployed in a region, location 

information can be utilized in forwarding packets in an 

energy efficient way. Example routing protocols are 

GAF, MECN, GPSR & GEAR. 

  

TABLE I: COMPARISON OF ROUTING 

TECHNIQUE 

 

IV. ENERGY CONSUMPTION BY THE SENSOR 

NODE COMPONENTS 

Generally [29][30] a data transmission is very expensive 

in terms of energy consumption than the data processing, 

Energy consumption of the sensing subsystem is 

negligible with respect to the energy consumed by the 

processing, large amount of energy is consumed by node 

components (CPU, Radio etc.) even if they are idle. 

Useful Energy Consumption is Transmitting data, 

Processing query requests and Forwarding queries and 

data to the neighbors. Wasteful Energy Consumption is 

Idle listening (waiting for possible traffic), 

Retransmitting (because of collisions two packets arrived 

at the same time and sensor), Overhearing (when a sensor 

received a packet doesn’t belong to it) and Over-emitting 

(when a sensor received a packet while it is not ready). 

[30]Table I shows that some of the sensor nodes 

consuming the energy in various states.  

TABLE II: POWER CONSUMPTION OF 

DIFFERENT SENSOR 

 
TABLE III: POWER CONSUMPTION BY THE 

SOME SENSOR NODE 

 
TABLE IV : COMPARISON OF DIFFERENT 

MOTES BASED ON POWER CONSUMPTION 
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MICA2 Mote is a third generation mote module used for 

enabling low-power in wireless, sensor networks. 

Features of MICA2 is 868/916MHz, 433 or 315 MHz 

multi-channel transceiver with extended range, TinyOS 

(TOS) Distributed Software Operating System v1.0 

with improved networking stack and improved 

debugging features, Support for wireless remote 

reprogramming, Wide range of sensor boards and data 

acquisition add-on boards, Compatible with MICA2DOT 

(MPR500) quarter-sized Mote 

MICAz is a 2.4 GHz Mote module used for enabling 

low-power in wireless sensor networks. The product 

feature is IEEE 802.15.4 compliant RF transceiver, 

Direct sequence spread spectrum radio which is resistant 

to RF interference and provides inherent data security, 

250 kbps data rate, Supported by Mote Works™ wireless  

sensor network platform for reliable, ad-hoc mesh 

networking, Plug and play with MEMSIC’s sensor 

boards, data acquisition boards, gateways, and software 

Telosb mote is an IEEE 802.14.4 compliant, 250 kbps, 

high data rate radio, TI MSP430 micro controller with 10 

KB RAM, integrated onboard antenna, data collection 

and programming through USB interface and open 

source operating system. Table III and Table IV show the 

power consumptions of the most popular radio 

equipment’s used in sensor nodes and some common off-

the-shelf sensors, respectively. If we also consider that 

acquisition time are typically longer than transmission 

ones, we can conclude that some censors may even 

consume significantly more energy than the radio. 

TABLE V: POWER CONSUMPTION FOR SOME 

COMMON RADIOS 

 
 

 

 

 

 

 

 

 

 

 

TABLE VI: POWER CONSUMPTION FOR SOME 

OFF-THE-SHELF SENSORS 

 
The table I to VI  showed that different sensors and its 

power consumption properties are listed, apart from this 

number of sensors and motes are available in the market, 

every sensor node having separate features. 

  

V. POTENTIAL SCOPE WITH THE ENERGY 

MANAGEMENT FOR SMART ENVIRONMENT 

 

In future researcher may either modifications of the 

existing energy efficient routing protocols or developing 

own energy conscious  native monitoring protocol for 

smart environment. In conclusion, we believe this paper 

may provide an important contribution to the active 

researcher community and helping them to develop new 

solutions to address the energy efficiency protocol 

designing in the context of wireless sensor networks.  
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