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Abstract: Energy consumption control in wireless ad-hoc networks is a more difficult problem due to non availability of access point in 

network. A node can be both a data source and a router that forwards data for other nodes. There is no centralized entity such as an access 

point to control and maintain the power control mode of each node in the network. There are number of challenges offered by mobile ad-

hoc network environment like limited power, route failure, synchronization, security etc. Nodes in the mobile ad-hoc network environment 

have limited battery power. Extra amount of energy is needed by router to forward and to relay packets. In this paper, literature survey is 

carried out on energy consumption issues for wireless ad-hoc network.      
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1. Introduction 

 Mobile ad-hoc networks are based on a set of nodes which 

randomly communicate with each other over a wireless 

medium. These networks are without infrastructure and have 

multiple hops over wireless links. Wireless hosts are powered 

by batteries, which provide energy for a limited period. To 

conserve energy, power consumption control scheme is used to 

reduce energy consumption by varying the transmission power. 

Power consumption control in ad-hoc networks have been the 

focus of extensive research due to low energy capacity of 

network. Power consumption also depends on the medium 

access layer and protocol from physical to transport layers, 

which selects the minimum amount of transmission energy 

required to exchange messages between any pair of 

neighbouring nodes. Transmission power consumption control 

includes important parameter like energy consumption. 

Transmission causes interference in the surrounding region due 

to shared nature of the wireless channel. Signal interference is 

reduced by reducing the transmission range, or the power level 

in network. Low-power level is increasing the relaying load on 

a node. Several medium access control protocols have been 

developed for wireless environments such as carrier sense 

multiple access, multiple access with collision avoidance 

IEEE802.11 and IEEE 802.11e.These MAC protocols are 

based on multiple design choices and utilize distinct medium 

access mechanisms. Modified ad-hoc on-demand distance 

vector algorithm is improved model of other ad-hoc algorithm.  

 

 

This algorithm minimizes the number of broadcast and control 

energy consumption by creating routes on-demand. Thus, 

energy management is an important issue in such networks. 

Efficient battery management, transmission power management 

are the major means of increasing the life of a node.  

Energy saving is done in two different ways:  First is power 

saving and second is power control. Power saving means to 

reduce power consumption and Power control means to adjust 

transmission power of mobile nodes. Power control problems 

in wireless ad-hoc networks have become more complex due to 

its architecture. Mobile ad-hoc network functions are affected 

by the transmission power of node. Power control reduce data 

retransmission probability with a good assignment of 

transmission power, each transmitter guarantees its 

transmission in a low number of attempts and reduces its 

interference on other nodes. Mobile ad-hoc network 

communication is made through space. Space transmission 

range is proportional to transmission power. Simultaneous 

transmissions in space are inversely proportional to average 

transmission range of nodes in a network. Energy consumption 

in mobile ad-hoc network reduced by reducing transmission 

power and reducing retransmission count. Efficient broadcast 

route discovery strategies that could reduce the number of 

retransmitting nodes of a broadcast message. These strategies 

can be grouped into four families: probability based, counter-

based, area-based and neighbor-knowledge based methods: (i) 

Probability-based method: When a node receives a broadcast 

message for the first time, the node   rebroadcasts the message 

with a certain probability. If the message received is already 

seen, then the node drops the message irrespective of whether 

or not the node retransmitted the message when it received the 

first time.  (ii) Counter-based method: When a node receives a 

broadcast message for the first time, it waits for a certain time 

before retransmitting the message. During this broadcast-wait-

time, the node maintains a counter to keep track of the number 
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of redundant broadcast messages received from some of its 

other neighbors. If this counter value exceeds a threshold 

within the broadcast-wait-time, then the node decides to drop 

the message. Otherwise, the node retransmits the message. (iii) 

Area-based method: A broadcasting node includes its location 

information in the message header. The receiver node 

calculates the additional coverage area that would be obtained 

if the message were to be rebroadcast. If the additional 

coverage area is less than a threshold value, all future 

receptions of the same message will be dropped. Otherwise, the 

node starts a broadcast-wait-timer. Redundant broadcast 

messages received during this broadcast-wait-time are also 

cached. After the timer expires, the node considers all the 

cached messages and recalculates the additional coverage area 

if it were to rebroadcast the particular message. If the 

additional obtainable coverage area is less than a threshold 

value, the cached messages are dropped. Otherwise, the 

message is rebroadcast.  

 

2. Literature Survey of Energy Consumption  

 
A mobile ad-hoc network is an autonomous collection of 

mobile nodes that communicate over bandwidth constrained 

wireless links. Ad-hoc network is operated with battery. Energy 

consumption control is serious problem in mobile ad-hoc 

network. Literature review focus on energy saving by route 

discovery, Energy saving by transmission power, Energy 

Saving by transmission range and energy saving by energy 

management model   

2.1Energy saving by route discovery 

Charles et al. have described reactive protocol to find a short 

route to the destination [1]. J. Jun et al. have explained that 

capacity of a wireless link may be degraded over time due to 

multi-path fading, noise and signal interference [2]. Tseng et al. 

have presented power saving   protocol, which supports low-

power sleep mode to operate across multiple hops [3]. 

Sungwon et al. have described that diffusive behaviour of 

mobile nodes should be correctly captured and taken into 

account for the design and comparison study of network 

protocols [4]. Toh has mentioned that simulation environment 

may used to analyze the power consumption control in mobile 

ad-hoc networks [5]. Krishnamurthy et al. have described 

throughput-oriented based transmission power control schemes 

to use per-packet power consumption control [6]. 

It is observed from literature survey that mobile ad-hoc 

network arbitrarily motion of nodes results in unpredictable and 

frequent topology changes. Additionally, since nodes in a 

mobile ad hoc network normally have limited transmission 

ranges, nodes cannot communicate directly with each other. 

Hence, routing paths in mobile ad-hoc networks contain 

multiple hops, and each node in mobile ad hoc networks has 

the responsibility to act as a router. Because of the importance 

of routing protocols in dynamic multi-hop networks, a lot of 

mobile ad hoc network routing protocols have been proposed 

in the last few years.  

 

Energy saving by transmission power 

 C. Tuduce et al. have described that distributed power control 

scheme is used to save transmitter power per bit in data 

transmission [7]. Lee et al. have focused on joint opportunistic 

power scheduling and end-to-end rate power consumption 

control scheme to save power for wireless ad-hoc network 

[8].Charya et al. have described that dynamic selection of the 

nodes consumes less power and the network never fails [9]. 

Chunhua et al. have stated that novel constrained entropy-based 

multi path routing algorithm is used to reduce the number of 

route reconstruction so as to provide quality of service 

guarantee and save power in the ad-hoc network [10]. Ebert et 

al. have proposed new scheme which is based on reducing 

transmission power to save power [11]. Rodoplu et al. have 

described power consumption control scheme, which is used 

for the purpose of energy saving in large network [12]. Wu et 

al. have proposed power consumption control protocol, which 

uses one control channel and multiple data channels [13].  

     It is observed from this survey that high transmission power 

on a link may improve the quality, throughput on that link and 

increase the levels of interference on other links. A decrease in 

the transmission power can have the opposite effects. 

Practically from experimental data, identify three interference 

scenarios: a) the overlapping case, where the aggregate 

throughput is achievable with two overlapping links. Aggregate 

throughput is not affected by power control, b) the hidden 

terminal case, where proper power control can primarily 

improve fairness and, c) the potentially disjoint case, where 

proper power control can enable simultaneous transmissions 

and thus improve throughput. Quality of signal transmission is 

also maintained by power control in a network. In the 

overlapping case, power control does not increase the 

maximum achievable throughput. In the hidden terminal case, 

power control improves the throughput. 

     2.2 Energy saving by transmission range 

 Tseng et al. have explained about power level at which nodes 

in transmission range can receive and decode packet correctly 

[14]. Dan Avidor et al. have proposed the distribution of the 

transmit power of individual nodes under different topology 

control algorithms to save power in network [15]. Song et al. 

have presented the minimal achievable broadcast energy 

consumption scheme to save energy in network [16]. Jang et al. 

have stated that joint power scheduling and rate control 

algorithm is used to increase the life time of network [17]. 

Mumtaz et al. have described about quality of service and 

power control by using node disjoint multi path routing [18]. 

Abusalah et al. stated that ad-hoc networks have to meet the 

requirements like confidentiality, integrity, authentication, non-

repudiation and availability [20]. Wu et al. have explained that 

adaptive searching range routing algorithm is used to reduce 

power consumption by adjusting the link distance in the routes 

[21].  

   It is observed from survey that radio transmission range as a 

system parameter affects the energy consumption economy of 

wireless ad-hoc networks.  

 On the one hand, a large transmission range increases the 

expected progress of a data packet toward its final destination 

at the expense of a higher energy consumption per 

transmission. On the other hand, a short transmission range 

consumes less per transmission energy, but requires a larger 

number of hops for a data packet to reach its destination. 

 

 

 

2.3 Energy saving by energy management model 

Zhu et al. have compared and verified result of energy 

management models with simulator [22]. Huang et al. have 

presented distributed power control algorithms for both single 

channel and multi channel wireless networks [23]. Wang et al. 

have developed an energy management model, in which routing 
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function dealt with both MAC layer and network layer. It could 

not determine the remaining energy of node for network 

lifetime [24]. Nyayate et al. have proposed protocol, which is 

used the concept of bounded wait state to reduce power 

consumption and at the same time improve the fairness in the 

network. The overall network connectivity depends on the 

battery life [25]. Vijay et al. have described position based 

routing, in which node mobility and position error also affects 

the network performance [26]. Kumar et al have stated that 

optimized link state routing protocol is efficient for large and 

dense networks [27]. Chaba et al. have explained that 

performance of on demand distance vector protocol with 

packet delivery ratio is better than other protocol [28].   

 This section describes the some of the existed research on the 

remaining energy of nodes and network lifetime in the mobile 

ad-hoc networks. Previous researchers have ignored power 

consumption control problem in the mobile ad-hoc networks.  

     It is observed from literature review that On-demand power 

management frame work is not effective for large size network 

due to dynamic configuration of network. Powers saving 

algorithms are not effective in case of high speed dynamic 

network. Ad-hoc medium access layer can not maintain quality 

of service with low transmission power. Multiple input multiple 

output communication system could not maintain lifetime of 

network. Network efficiency could not improved by using 

routing algorithm. Power control is not maintained by power 

saving. 

 

3. Conclusion 
 

 In this paper, literature survey carried out the study, which 

need to be addressed in an attempt to promote energy 

consumption control for wireless mobile ad-hoc network. We 

have studied current energy saving techniques used at different 

levels. Energy saving at routing protocols level is much easier 

as compared to energy saving at mobile nodes. Each of these 

techniques saves some energy of mobile device and if we use 

these different techniques in a combined in a manner it saves 

lot of energy and increase the lifetime of network 
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