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ABSTRACT

The application model for the energy consumption of a node as a function of its throughput in a wireless CSMA
network. We first model a single-hop network, and then a multi-hop network. We show that operating the CSMA
network at a high throughput is energy inefficient since unsuccessful carrier sensing attempts increase the
energy consumption per transmitted bit. Operating the network at a low throughput also causes energy
inefficiency because of increased sleeping duration. Achieving a balance between these two opposite operating
regimes, we derive the energy-optimum carrier-sensing rate and the energy-optimum throughput which
maximize the number of transmitted bits for a given energy budget. For the single-hop case, we show that the
ener gy-optimum total throughput increases as the number of nodes sharing the channel increases. For the multi
hop case, we show that energy-optimum throughput decreases as the degree of the conflict graph corresponding
to the network increases. For both cases, the energy-optimum throughput reduces as the power required for
carrier-sensing increases. The energy-optimum throughput is also shown to be substantially lower than the
maximum throughput and the gap increases as the degree of the conflict graph increases for multi-hop
networks.
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I. INTRODUCTION

Improve the battery lifetimes of wireless deviced due to environmental considerations, the eneffigiency

of wireless communication protocols has to be inapco There are many wireless communications prdégoco
that employ a variant of the carrier sense multgteess protocol (CSMA) due to its simple and itiisted
nature. Here find the optimum carrier-sensing eaté throughput which maximizes the number of tratied
bits in a wireless CSMA network for a fixed enetgydget. Recently, carrier-sensing rate adaptatgorithms
have been devised to achieve throughput-optimaditsy CSMA network. In these algorithms, each noslesss
the channel at a rate which increases with its gtaglkieue length (or virtual queue length). As packeues
grow, the nodes may sense the channel at arbjttagh rates. However, the increased energy consamgue

to such increased carrier-sensing rate has not ineestigated to the best of our knowledge. We lzéne to
quantify the relationship between sensing rategufhput and energy consumption in a CSMA network.
However, the proposed analysis is still applicasen when nodes perform idle listening betweenrstrassion
attempts. We are interested in the following questWhat is the optimum value éfwhich maximizes the

number of transmitted bits for the lifetime of thede which is limited by its energy budget sensig, this
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minimizes the energy consumption per transmittédTiiie energy-optimum rate exploits the trade-effween
the energy consumed for sleeping and energy cortstionecarrier sensing. The energy-optimum rate detad
an energy-optimum throughput, which gives the epemfimum operating load for the network. To maxeni
the number of transmitted bits for a given energgldet, the network. The analysis to a multi-hopvoek with

a random regular conflict graph. For both scenanigsanalyze the energy consumed in various statels as
sleeping and carrier sensing. We derive the enepgiyrum carrier sensing rate and the corresponeiteggy-
optimum throughput which minimize the energy congtiom per transmitted bit. The energy-optimum
throughput exploits a balance between the energguwued in the states of sleeping and carrier sgnsn
transmitted bit. The multi-hop case, we show thaténergy optimum throughput depends on the degfrde
conflict of graph of the network and on the powensumption of carrier sensing. We find that thergpe
optimum throughput reduces as the degree of thlictograph increases, i.e., as the interferenceeiases. the
energy-optimum carrier sensing rate and the enegiynum throughput increase as the power requioed f

carrier sensing reduces.

II.SYSTEMARCHITECTURE

CSMA
Checks

Multi - Hop Single Hop

Fig 1. CSMA System Architecture
[II.LLITERATURE SURVEY

3.1. RI-MAC
A Receiver-Initiated Asynchronous Duty Cycle MA@#®col for Dynamic Traffic Loads in Wireless Senso

Networks

3.1.1 Objective

Receiver-initiated data transmission in order fieitly and effectively operate over a wide ramgéraffic
loads. RI-MAC attempts to minimize the time a serat@l its intended receiver occupy the wirelessiomdo
find a rendezvous time for exchanging data, whiledecoupling the sender and receiver’s duty eycl

schedules.

3.1.2 Techniques
Receiver-Initiated MAC (RI-AC)
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3.1.3 Advantages

RI-MAC significantly improves throughput and packielivery ratio. Even under light traffic load fahich X-
MAC is optimized, RI-MAC achieves the same highfpenance in terms of packet delivery ratio andrate
while maintaining comparable power efficiency.

3.1.4 Disadvantages
Low throughput

More sleeping time
Increased sleeping cost

3.2. Random Access Transport Capacity Of Multi —~HopAF Relaying: A Throughput-Reliability
Tradeoff

3.2.1 Objective
To compute the random access transport capacitgnafyze the exact outage probability of multi hop

transmission with AF strategy in a Poisson fieldntérferers without neglecting the noise at altref nodes.

3.2.2 Techniques
Multi — hop amplify-and-forward (AF) strategy.

3.2.3 Advantages
Maximize their random access transport capacity,this helps us to predict and manage the maximum

available number of transmitting nodes per uniadacemaximize their performance.

3.2.4 Disadvantages
Not Flexible

Take long time to distribute the data
Increased sleeping time.

IV. CARRIER SENSING MULTIPLE ACCESS

Carrier sense multiple access is a probabilistidianaccess control(MAC)protocol in which a nodeifies the
absence of other traffic before transmitting osharedransmission medium, such as an electrical bus, or
band of the electromagnetic spectrum..Carrier sereans that a transmitter uses feedback from avezcem
determine whether another transmission is in pgyggbefore initiating a transmission. That is, igdrto detect
the presence of a carrier wave from another stdiigfore attempting to transmit. If a carrier is ssth the
station waits for the transmission in progressimishi before initiating its own transmission. Irhet words,

CSMA is based on the principle "sense before trafigm"listen before talk".

Multiple access means that multiple stations send .
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V. NON — PERSISTENT CSMA

Propose a protocol-independent energy-consumptiatysis of the non-persistent- CSMA protocol forthho
single-hop and multi-hop networks. Our results mewclosed from expressions describing the charfigheo
energy-optimum operating point of CSMA networks adgunction of the number of odes (for single-hop
networks) and network degree (for multi-hop netvgdrkBesides, to investigate the change in the gnerg

optimum operating point as the ratio of powers nexglfor carrier-sensing and sleeping changes.

VI.METHODOLOGY

6.1. Csma Based Node Sensing

In a wireless CSMA network each node senses thenghhathe channel is busy or not. If the channbélisy the
node wait until the channel is ready to receiveggheket from the node. If the channel is idle thdensends the
packet to the receiver. The main work In the CSidAoi check the channels which channel is idle amdhw

the channel is busy.

waite until the channel ready to

gend packst
the next process

Fig 2 . CSMA Node Sensing

6.2. Node Communication

After sensing the CSMA network each node commuegatith in the channel. The CSMA sense the chafnel
the channel is busy or not. If the channel is btligynode didn't send the data packet to the recétivweait
fraction of seconds until the receiver node canlyda receive the data from the sender node. Duhirggtime
the node didn’t wait long time just waits fractiohsecond. The receiver node is idle the sendée sends the

data packet to the receiver. In this module thdimgitime is decreased. And the performance isdrigh
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Fig3. Node Communication

6.3. Energy Consumption During Node Communication

The sender node sends the data packet to the eecime energy are used during this communicafiba.
energy consumed per transmitted bit. Energy smerttdnsmission, sleeping and carrier sensingrpesmitted
bit. In CSMA based node communication, the enersgge level is lower than other sensing techniquels a
methods .Transmit the maximum bits within the epdygdget. Each node transmits and receives pauoktts

in a time.
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Fig 4. Energy Consumption

6.4. Energy Optimum Throughput Performance

Energy consumed while carrier sensing the totatggneonsumption at high throughputs to maximize the

number of transmitted bits for a given energy bad@be energy optimum throughput is based on thdeca

sensing rate. If the carrier sensing attempts amzessfully sensed then the energy consumptiorhef t
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transmitted bits are decreased. Each successfikrcaensing attempts can decrease the energy wsape

node and the performance automatically improved.

VIl. CONCLUSION AND FUTURE ENHANCEMENT

In future each node sense the channel if the rot@sy or not. After sensing the node sends thkepac the
receiver. During this transmission some energy eowesl. Every transmission of the node send the padkie
some energy limits each node send the packet wiitnaatically calculate energy usage of the particdata
packet transmission. Data packets are sending lmasélade particular energy of the size of the datekpt. In
this module to avoid the data packet drops.An gneampsumption model of a node in a CSMA networke Th
proposed model shows that the number of failedierasensing attempts significantly increases at hig
throughputs causing energy waste. On the contaryow throughputs, nodes sleep during most ofrthei
lifetimes which also results in energy waste asafaithe energy per transmitted bit is considereativ® the
energy-optimum carrier sensing rate and the cooretipg energy-optimum throughput for both a singbg-
network and a multi-hop network. For single-hopwaeks, we observe that the energy optimum throughpu
increases with the number of nodes sharing thengia®n the other hand, the energy optimum throughp
reduces with the degree of the conflict graph fadtishop networks. For both the single-hop and ivutdtp
case, our results suggest that as the power relgfdgrecarrier sensing increases, the energy-optirsansing
rate and throughput reduce for the design of adapdiptimal-CSMA algorithms. We observe a dramatic
increase in the carrier-sensing rate as the thpoutghpproaches its limit; as a result, the enemysamption
also increases significantly. The trade-off betwtenenergy consumption and throughput has to heidered

in the design of adaptive MAC algorithms.
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