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ABSTRACT

In order to eradicate Congestion problem, an Enddinersion of congestion Control is proposed cal€DDA
(Enhanced Congestion Detection and avoidance foitipl Class of Traffic in Sensor Networks). Usingree
mechanisms which uses dual buffer Thresholds/Wedgttuffer difference, Flexible Queue Scheduler hottleneck
based Control Schemes. ECODA effectively Contrasdestion problems for different class of traffeing MAC layer.
ECODA has a flexible queue scheduler and packetseneduled according to their priority. Many agpgions would
require fast data transfer in high-speed wirelets/orks nowadays. However, due to its conservatorgestion control
algorithm, Transmission Control Protocol (TCP) aatneffectively utilize the network capacity in lgsaireless networks.
In this paper, we propose a receiver-assisted atiogecontrol mechanism (RACC) in which the sengerforms loss-
based control, while the receiver is performingagidbased control. The receiver measures the nethamnkiwidth based
on the packet interarrival interval and uses itémpute a congestion window size deemed appropidatthe sender.
After receiving the advertised value feedback fréime receiver, the sender then uses the additiveedase and
multiplicative decrease (AIMD) mechanism to comptite correct congestion window size to be used. @echanism
can mitigate the effect of wireless losses, allevthe timeout effect, and therefore make betteraisnetwork bandwidth
and also our mechanism can outperform conventid@d in high-speed and lossy wireless environméntsan reduce

packet loss, improve efficiency and lower delay.
KEYWORDS: CODA, Queue Scheduler, RMST and Buffer State
INTRODUCTION

Wireless sensor networks (WSNs) have been widepliexp to habitat monitoring, real-time target tranck
environment surveillance and healthcare, etc. Téreydifferent from traditional wireless networks saveral aspects.
Commonly, sensor nodes are restricted in computasimrage, communication bandwidth, and, most napdly, energy
supply. Extensive studies have been carried ouedent years on the physical layer, the media accestrol (MAC)
layer, the network layer and transport layer in VESN

The event-driven nature of WSNs leads to unpreblietaetwork load. Typically, WSNs operate undeeidf
light load and then suddenly become active in respdo a detected event. When the events have detented, the
information in transit is of great importance. Haeg the busty traffic that results from the detecevents can easily

cause congestion in the networks. When congestappéns, the network throughput and coverage fidali¢é penalized.
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So, congestion control is a critical issue in semsdworks. In WSNs, congestion car divided into transient congesti
and persistent congestion. Transient congesticatsed by link variations, and persistent congestiacaused by sourt
data sending rate. Congestion control mechanismbeanlassified into er-to-end congestion carol and hop-by-hop
congestion control. End-tend congestion control performs exact rate adjustna source and intermediate no
according to current QoS level at sink node. Ttemback of en-to-end congestion control mechanism is that it hee
relies on roundrip time (RTT), which results in slow response & convergence. In contrast, t-by-hop congestion
control has faster response. Currently, there stensive studies to address congestion problerigSiNs. Some pape
provide reliable end-tend data delivery from every sensor to a sink aad hy hop congestion control at ew
intermediate node on the path from source to ditdwever, how to ensure weighted fairness for midtigass of traffic
among sensors is not well address bwious research. Congestion Detection and Avoid&8€DA) by jointly sampling
the channel loading during every epoch and momigpbiuffer length of being filled to judge if congies happens or no
For transient congestion, the node sends explmikfressure messages to its neighbors which furthepagate the
message to upstream source nodes depending thelr Haffer occupancy or channel loading, every noeteive the
backpressure messages will lower down their senditg except the designedde which has the priority to acce
channel. However, the backpressure message maysifytecongestion due to high channel loading whengestior
happens. For persist congestion, CODA needs ex@leK from sink, if insufficient ACK reaches the wsee,the source
will lower down its sending rate. However the egplACK waste much energy and the loss the ACK tiuknk quality
will give a false congestion signal to the sournd affect the network throughput. CODA can’t dientiate bottleneck

link either.

LITERATURE SURVEY
An Energy-Efficient Mac Protocol

The sensor-MAC ($4AC), a new MAC protocol explicitly designed for ngless sensor networks. Wh
reducing energy consumption is the primary goalhin design and protocol also has good scaly and collision
avoidance capability. It achieves good scalabilityd collision avoidance by utilizing a combined esliling anc
contention schemd.o achieve the primary goal of energy efficiendyislrequired to identify what are the main soasi

that cause inefficient use of energy as well astwihde-offs It is can make to reduce energy consumg.

Listen Sleep Listen Sleep

time

Figure 1: Periodic Listen and Sleep
The kasic scheme is shown in | 1. Each node goes to sleep for some time, andvtlaes up and listens to s
if any other node wants to talk to it. DLg sleep, the node turns off itadio, and sets a timer to await later. The
duration of time for listeing and sleeping can be selected according terdift application scenarios. For simplicity th

values are the same for all the nodes.
SENSOR NETWORKS COMMUNICATION

The sensor nodes are usually scattered in a sfield as shown in Figur2. Each of these scattered sensor n
has the capabilities to collect data and route batk to the sink and the end users. Data areddastek to the end usby

a multihop infrastructure less architecture ugh the sink as shown in Figure 2.Tlaksnay communicate with the ta
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manager node via Internet or Satellite.
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Figure 2: Sensor Nodes Scattered in a Sensor Field
The protocol stack used by the sink and all senedes is given in Figure 2. This protocol stack bovas power
and routing awareness, integrates data with neingrrotocols, communicates powsdifieiently through the wireless
medium, and promotes cooperatififods of sensor nodes. The protocol stack consfstiseoapplication layer, transport
layer, network layer, data link layer, physical daypower management plane, mobility managementepland task

management plane.
Existing System

In the literature, many works have been conductedcangestion control, congestion mitigation, anlibbée

transmission in WSNSs. Existing works can generiadlyclassified into three categories.

The first category consists of transport protodbkst provide end-to-end reliability without congest control.
Reliable multi segment transport (RMST) is an exangf these protocols. RMST is a hop-by-hop reBatvensport
protocol specially designed to run on top of dieelatliffusion in which packet loss is recovered bgop using caches in
the intermediate nodes. RMST guarantees relialilityis designed for more capable sensor nodesddition, in RMST,

the node’s transmit rate is manually set by a systdministrator.

The second category consists of protocols withreéinéd congestion control schemes. ESRT classifiestwork
into five regions. It adjusts source packet dateds® rate such that network stays in a state whefficient number of
packets arrive at a sink without producing congestESRT’s rate allocation is centrally computed, ithe base station
periodically counts the number of received sensadings and ret asks the sensors by broadcastiegvdransmission
rate. Due to the drawbacks of centralized scher8B8& TEcannot deal with transient congestion effidielRCRT is another
centralized transport protocol in which all functidities including congestion detection, rate adagh, and rate
allocation are implemented at sink node. Althou@RR'’s performance is good; it can’t differentiakevis unconstrained

in bottleneck regions. Also, RCRT'’s convergenc®@slow when the network has highly varying RTTSs.

The third category consists of protocols with digtted congestion control schemes. Fusion usesbldmpmp
flow control, rate limiting, and prioritized MAC talleviate congestion. With this combination, Fusachieves higher
good put and better fairness with heavy loads tr@vious schemes. Congestion detection and avad@@O©DA) in
sensor networks is another congestion mitigatioatesy, it provides a comprehensive discussionamgestion control

and proposes an open-loop hop-by-hop backpresserbhanism and closed-loop multi-source regulatitrese.

For transient congestion, each sensor monitors nehaantilization and buffer occupancy level to détec
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congestion. For persistent congestion, source meg|sink’s feedback to maintain its data rate. kénkFusion, CODA
doesn’t explicitly focus on per-source fairnesfRG-and CCF are both congestion control protocolnture fairness. In
IFRC, every node adopts multi-level buffer threslsoMWhen a node’s buffer exceeds the thresho#dkis its neighbors to

decrease data sending rate and maintain its hutifenation less than a predefined level.

PROPOSED SYSTEM
Congestion Detection

In order to precisely measure local congestionllatzeach node, we propose dual buffer threshaidsaeighted
buffer difference for congestion detection. Buffeidefined as three states, “accept state”, “fitte” and “reject state”,
as Fig. 4 indicate. Two threshol@,, and Q.. are used to border different buffer states. Difiedeuffer states reflect
different channel loading, corresponding strateggdopted to accept or reject packets in diffestates. It is necessary to
point out that, in this paper, “reject state” nadans to reject all incoming packets, but it me&as most of packets will
be rejected because buffer utilization is too higbhery node which has data to send monitors itfebaind piggybacks its
WR and WQ in its outgoing packets. If a node’s buffer occupaexceeds a certain threshold and its data hdsehig
priority among neighborhood, the corresponding estign level bit in the outgoing packet headekets s

0 Onin Oz OQueie
Bufter Aeptsae [
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Reject shate |_|

Figure 3: Buffer State
Whereke neighbor (node i)N is the total number of packets in the buffe’\iQDnode i (t+A t) > 0, it means
that the data of node i is the most important amitsigeighbors. If congestion happens, other nathesild lower down
their data sending rate to mitigate node i's cotiges

Flexible Queue Scheduler and Weighted Fairness

When congestion occurs, packets are dropped taatecongestion. Most of the queue scheduler$y iootvired
and wireless networks, drop packets from the &ther than any position in the queue. But tail-ging does not work
well. For instance, if the queue in a sensor nadaeiarly full and dominated with low priority patkewhen a high
priority packet arrives, it is better to drop a lpwority packet rather than the high priority patkWith tail-dropping, the
high priority packet may be dropped due to queuerftowv. As indicated in Fig. 4, there are two suleges. One is for
local generated traffic, and the other is for retht®ugh traffic. To ensure fairness, the algoritbeans the route-through
traffic queue from head to tail.
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Figure 4: Queue Model

One packet from one source is sent from route-titidraffic queue, and then a local generated paslssnt.
Suppose that the total buffer size of a nod@.ifn the queue, the dynamic priorities of packetsraspectively denoted as
DP1, DP2 DPn, where n is the total number of priorities. Theatmumber of packets are
N=NDP1+NDP2+NDP3+NDPn.

SIMULATION RESULTS

Topology is built using NS2 simulator. With tailegiping, the high priority packet may be dropped ttugueue
overflow. In this technique, TCP layer is used void packet drop even though the transmission spé¢lde packets is
very high. This algorithm appears to be robustaokgt errors by maintaining a high throughput. Tigiput is measured

in simulation. Throughput is shown in the followiggaph.
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Figure 5: Throughput Comparison
Figure 5 shows Throughput comparison between (Bgistystem) shows that the throughput in propogstem
and * shows that the throughput in existing systéhroughput is maximized in the proposed systemthuod has better

performance than the existing system.
CONCLUSIONS

In this paper, a congestion control protocol (ECQDIsA\proposed. ECODA has a flexible queue schedcarer
packets are scheduled according to their priohitfeCODA, it has overcome the drawbacks of packep dind improves
the energy efficiency. In this technique, TCP laigeused to avoid packet drop even though the mnessson speed of the
packets is very high. This algorithm appears tadirist to packet errors by maintaining a high tghgqaut. It can reduce
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packet loss; improve energy efficiency, and lowelag. On comparison of TCP layer with MAC layer, aan attain
maximum throughput and improve the efficiency.
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