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Abstract— The wireless Ad-Hoc network is infrastriuee less with nodes in the network area are randgm
moving and communicating between nodes while roaqirin this paper we propose the TDMA Based
Energy Efficient Quality of Service Routing PrototdEEQOSRP). The network scenario is established by

considering 1000 X 1008 area and deploying randomly moving nodes using T@@mmand Language
(TCL). The resource reservation is used to decongt® total simulation time of network into small¢éime
slots depending upon number of nodes in the netwarding TDMA technique. The route is established
between Source and Destination node using AODV w@®S and Multi hop routing technique. The data
packets are scheduled at Source node by assignitigrify and the path is established between nodeséng
shortest path and implemented using C++. It is ob&al that the values of Energy Consumption, Packet
Delivery Ratio, End to End Delay and Throughput ai@proved Compared to Existing algorithm.

Key Terms: - Time Division Multiple Access (TDMA)igh load traffic, Ad-Hoc Ondemand Distance Vector
(AODV) Quality of Service Technique (QoS), Wirele&d-hoc Networks (WANS).

. INTRODUCTION

Ad-Hoc wireless network is a part of wireless comimation network. This network does not require any
infrastructure. It is a distributed Routing netwoakd it supports for reusing of frequency dynathicéds Ad-
Hoc network has different features, so it has teesdifferent issues as energy constraint, shasediwidth and
mobility, hence, required to design protocols whittpport both MAC and Network layer. Sensor netwisrk
another part of Ad-Hoc network used to sense thwr@mmental conditions which may be periodic cointis
or non-periodic conditions. Sensor node can be tsednonitoring heat, temperature, humidity, intous
detection etc. Major challenge for Sensor netwisrto manage the energy constraint of nodes thrat toe
network. For multimedia traffic delay and energygmeters are sensitive in Ad-Hoc and sensor network
Hence an Ad-Hoc network algorithm is designed tatdish effective path between source and destinatith
negligible end to end delay. Hence Quality of Sesupport can be achieved for an efficient routing MAC.
The TDMA is based on time slots and are used feemation of channel. The Time slots are resereedihe
and energy sensitive traffic. The scheduling memartonsiders traffic load available at the nodas$ @mount
of delay by the packets.

Contribution: In this paper TDMA Based Energy Hifiat Quality of Service Routing Protocol is propdse
the network scenario is developed by TCL. The TDMAised to decompose the simulation time into small
times for Multi hop routing Technique. The routeegablished using Multi hop technique with AOD\btacol.

In scheduling the data packets are assigned prisnidl the path between nodes are identified udingest path.
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Organization: The paper is organized as followsvesy of related work is mentioned in section Il.heT
proposed model EEQOSRP is explained in sectiorAljorithm is described in section 1V, simulatiogsults
and performance analysis in section V and finatlgatusion of the paper.

Il. LITERATURE SURVEY

Heping Wang et al., [1] proposed a hybrid mediuceas control (HMAC) protocol with an embedded cross
layer optimization solution to provide routing-laymarse-grained end to end Quality-of-Service (RSP port
for latency-sensitive traffic flows. Jong-Woon Yamd Kyu Ho Park [2] proposed Cooperative Networking
Protocol (CONET), which dynamically reforms clustesccording to each node’s bandwidth requirement,
energy use, and application type.

Hetal Jasani [3proposed the QoS performance of MANETs by compatfiregresults of using AODV and
DSR routing protocols. Using OPNET Modeler, theweéhaconducted an extensive set of performance
experiments for those protocols with a wide variefy settings. Sheriff M. EIRakabawy and Christoph
Lindemann [4] proposed a feasible end-to-end cdigyrescontrol algorithm for overcoming the severe
deficiencies of TCP in IEEE 802.11 multihop wiralesetworks. Arjun P. Athreya and Patrick Tague [5]
proposed a routing mechanism that uses crosslaggegies. The cross-layer strategy involves ino@fng
feedback and information from layers below the mekMayer to make decisions at the network laydreyr
proposed a path evaluation mechanism for the pathsned by multi-path routing mechanism. Chhagal &t
al., [6] proposed a comparative analysis of moadehoc routing protocols over real time video striggy. The
analysis exploits the built-in support for real éimultimedia streaming in MANETs. Rathnakar Aclaeey al.,

[7] proposed to improve the QoS, IEEE Medium Accésstrol (MAC) protocol is enhanced to IEEE 802.11e
standard by introducing new coordination functiomgiich has both contention based and contentioa fre
medium access methods. Siva ram murthy, RathnadRSarasubramanian [8] proposed clustering and mguti
protocol for wireless sensor network in environnag¢aipplications. Sensor dta in this application rbaylight
intensity, temperature, pressure, humidity and theiiations.

[ll. PROPOSED M ODEL
In this section the proposed EEQOSRP model anahitlefis include Energy consumption, Average energy
consumption, Packet delivery ratio, Throughput, Emeénd delay, Packet arrival interval and pathgtbrare
discussed in detail.

A. Definitions:
(i) Energy Consumptio(EC): The amount of Energy spent by each nodeattsinit number of data packets,
is given in Equation 1

EC = Initial Energy assigned to node - The enegpduo send data packet.............(1)

(i) Average Energy Consumption (AEC): It is aveeage energy consumed by each node to transnait dat
packets from source to destination by Multi hop fayis given in equation 2

EC bynodcs in multi hop
AEC =Totalnumber ofnodes in Multi hop

(iii) Packet Delivery Ratio (PDR)The ratio of total numbers of data packets suca#gsielivered to the
total number of data packets sent and calculatied) tise Equation 3.

Data packets succaesfully delivered

PDR= Tots number of packetzzent  *100 %....oeeveneeee. 3)

(iv) Throughput (T): The ratio of number of Packets\iked to the destination to the time required aoet
from Source to Destination and is normally représeiby Bits Per seconds (bps) and is given in égjudt

Packets delivered zize of Packet2
T= timeto deliverpacket ... 4)
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(v) End to End delay (EED It is the delay between Sources to Destination sodleis measured by
summation of delay in number of hops involved bemeources and destination using equation 5

Where d - hop delagnd n- number of nodes
(vi) Packet arrival interval (PAI): Source genest®nstant bit rate that varies from 1 to 100 sdspnalled
as packet arrival interval.

(vii) Path length (PL): The varied path length beén each pair of source and destination nodedlésigzath
length. The path length is measured in hops.

B. Proposed EEQOSRP model

The efficient Routing protocol with QOS is develdge the proposed EEQOSRP model and block diagram
is given in Figure 1.

(i) Network ScenarioThe mobile nodes of 50 nodes are deployed randamilye network area of 1000 X

1000™", with each node assumed to have one Omni direadtiantenna and uses two ray ground reflection
radio propagation models. The mobility of 2 m/se@sésigned to each node and with energy of 10goilee
simulation time 200 seconds is assigned to thd tetwork area. The network scenario also calletivdik
animated file in NS-2 [9and shows how the packets are transmitted fromcedor destination based on single
hop as well as multi hop routing. The Tool Commé&adguage (TCL) is used to create network animated f
i.e. network scenario.

(i) Resource Reservation TechniquEhe Quality of Service in wireless network can ibgproved by
reserving resources like Bandwidth and time slote Bandwidth i.e., the maximum data transfer cdtéhe
network which measures how much data can be sentsospecific connection in a given amount of tane is
normally represented by Mbps. The bandwidth isrsesk and nodes are allowed for exclusive accesketo
reserved Bandwidth. The whole network area simufatime is decomposed into number of time slotstgign
time to each node in the network area using TDMzZhiéque. The TDMA technique allots 4 secondsroktio
each node by decomposing total simulation timeQ#f ec and is shown in Figure 2. The regular uhiaad
multicast data exchange between nodes can be pedor In unicast, each node turns on its radionduits
own slots and sleeps during all other slots, buhis proposed work every slot turns on becausendfi hop
while transmitting packet from source to destinatib depends on some intermediate nodes.
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Fig.1. Proposed EEQOSRP model

(iii) Route Establishment Techniques: The numbepackets to be sent from source to destinationimequ
path to be established using various route estabbést techniques.
The routing may be
(&) single hop routing i.e., packets are sent froma®to destination directly without any nodes betwe
source to destination, and
(b) Multi hop routing i.e., packets are sent from seui@ destination using intermediate nodes. Theilsead
available ad-Hoc on OnDemand Distance Vector (AOBjting protocol is used as base protocol in
the proposed model. The advantage of AODV protacthat route is established between nodes only
if requested by source node i.e., On demand ancehextra traffic communication is minimized. In the
proposed model, the Quality Of Service Technique@$Qd) is used in addition to base AODV protocol.
The QOST also checks the Route failure betweerceamd destination. The QOST is used to improve
performances by established route check, if roaitere is observed then the technique inform source
node to establish the alternate route.
The source node first sends Request To Send (Rirot packets to request slot reservation to mienided
destination. The destination node on receiving R&&ket, it responds by sending Clear To Send (Qagket
on the same slot. Sender node on receiving the iait&et successfully gets the reservation for thieeati slot,
and then transmits the data information to theixdason.
The whole operation of TDMA, RTS and CTS are imptated using C++.
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Fig.2. Resource Reservation technique

(iv) Scheduling Mechanism:

The Scheduling is network bandwidth management bgket scheduling at nodes and transmission
scheduling between nodes. The scheduling decisienbased on energy available at nodes, and thiétsma
available at nodes after transmission of its owta ackets, is used to transmit data packets stortbe buffer
over a specific path. The number of data packeliseded to the destination increases with scheduwlifich
intern throughput increases.

(v) Multi hop Mechanism: The excess delay occuakedpstream nodes is compensated by the downstream
nodes that increases the priority of the packethsd they can reduce end to end delay. Hence, rafii
technique is used to carry time sensitive trafficAal-Hoc wireless network.

V. ALGORITHM

The effective wireless Communication in Ad-Hoc networlssing TDMA and QOST along with base
protocol AODV is developed.

Assumption:
(i) The nodes are randomly distributed over a giaega, and each node has a unique identifier
(ii) Each node uses a short-range radio to comnatmiwith neighbours to save energy.

TABLE 1:
ALGORITHM OF PROPOSED PROTOCOL

(i) The 50 mobile nodes are deployed randomly in theord area of 1000*1006:" with each node |s
assumed to have one Omni directional antenna.

(i) The mobility of 2 m/sec is assigned to each nodé wam energy of 10 joules per node, i.e., the fotal
energy of 50 mobile nodes is 500 joules

(iii) The simulation time 200 seconds is assigned tootlaé network area

(iv) The TDMA scheme is used in the network area.

(v) A source node starts its packet transmission kst ending RTS control packets to request|slot
reservation request for intended destination. Euoeiver on receiving the RTS packet, it resppnds
by sending CTS packets on the same slot. Sender odeceiving the CTS packet successfully|gets
the reservation for the current slot, and thensinaits the data information to the destination.

(vi) The routing protocol AODV is used as a base prdtocthe proposed model.

(vii) In The proposed model, the QOST is used in additiobase AODV protocol. The QOST also
checks the route failure between source and tindgisn

(viii) If route failure is observed then the techniqueiinf source node to re-establish the route.

(ix) The shortest path between source and destinatmomguted using Dijkstra’s algorithm.

(X) The number of packets to be sent from Source ttindgi®n is established using multi hop routing.

(xi) The Scheduling is network bandwidth managementdnket scheduling at nodes and transmigsion
scheduling between nodes. The scheduling decisimbased on energy available at nodes, arjd the
small time available at nodes after transmissiontbwn data Packets, to transmit data pa¢kets
stored in the buffer to transmit over the spegifith.

(xii) The multi hop technique is used to transmit datkets.
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V. PERFORMANCE ANALYSIS

The Objectives of the algorithm are:

(i) To reduce End to End delay for High traffic

(ii) To increases throughput

The Proposed EEQOSRP for WireldgtHoc network has been implemented using Ns-2

The parameter&nergy Consumptignpacket delivery Ratio, throughput and End to Enthyldave been
compared with AODV. The network parameters sucliNasvork area, Initial energy, Data rate values are
tabulated in Table 2.

TABLE 2

NETWORK PARAMETERS
Parameter Symbo Value
Network area| A 1000X1000m
Num of Nodes| N 50-200
Packet length L 50 Kbytes
Initial energy | E 500 joules
Datarate B 20kbps
Simulation T 200s
time
PAI T 1-100 sec

The EC valves between Existing and proposed EEQO&RP r respect to PAI shown in Table 3

TABLE 3
THE VARIATION OF EC WITH PAI FOR EXISTING AND PROPSED MODEL
EC (joules)
PAI AODV | Proposed
(seconds) EEQOSRP
10 6.98 6.24
20 6.98 6.24
30 6.98 6.22
40 6.97 5.75
50 6.97 5.75
60 6.97 5.74
70 6.97 5.73
80 6.96 5.73

The EC for existing AODV model and proposed modBIQ®SRP decreases as the values of PAI
increases. Source generates constant bit ratevénets from 1 to 80 seconds with 10-s steps. It is
observed that the values of EC are less in the chpeoposed model as compared to existing model.
Since it is based on scheduling mechanism, thesiodine proposed model consume less energy.
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The variation of EC with PAI is shown in figure Bhe values of EC for existing model are almost
constant for variation in PAIl. The values of ECmid®se with increases in PAIl in proposed model. The
values of EC are lower in the case of proposed inool@pared to existing model since it is based on
scheduling mechanism, the nodes in the proposeeimod

Consumes less energy.
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Fig.4. AEC with PAI for Existing and Proposed Model

The Variation of AEC with PAI is shown in figure Zhe values EC for existing model are almost
constant for variation of PAI. The values of AEQG:dEse with increases in PAl in proposed model. The
values of AEC are lower in the case of proposedehodmpared to existing model.
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Fig5. PDR with PAI for Existing and Proposed Model

The variation of the PDR with PAI is shown in Figus. The value of PDR for existing and proposed
model increases for variation in PAIl. The valuesP®@R are higher in the case of proposed model

compared to existing model.
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The AEC for Existing model is almost constant ammbpsed model decreases as the values of PAI sesea
It is observed that the values of AEC is less endhse of proposed model as compared to existimginsince
the proposed model is based on scheduling mechanism

The variation of the T with PAI is shown in Figusehe value of T for existing model almost decredee
variation in PAI. The values of T increases witbregmases in PAI in proposed model. The values afThagher
in the case of proposed model compared to existiodel. The number of data packets delivered ineensth
scheduling which in turn increases throughput.
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Fig.7. The variation of EED with PL for Existing@®roposed Model

The variation of the EED with PL is shown in FiguteThe values of EED for existing model and preabs
model are increases with respect to the PL. Theegabf EED are lower in the case of proposed model
compared to existing model.

The EED for existing model and proposed model é¢sdase as the values of PL increases. It is obdéhes

the value of EED is less in the case of proposedanoompared to existing model due to the resemati
mechanism.
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VI. CONCLUSION

The Ad-hoc network has wireless communication betweandomly moving nodes without fixed
infrastructure. In this paper TDMA based Energyidi#it Quality of Service Routing Protocol is pregd. The
network scenario is established by considering,arember of nodes, and mobility to nodes using TThe
multi hop routing technique is used based on TDMAe AODV protocol is used between two nodes with
QOST to establish route with shortest distance éetwSources to Destination nodes. The packetssaignad
priority at the source nodes and path between ssutc destination is identified shortest path based
Scheduling. The performance values of Energy copsiom packet delivery ratio, End to End delay, and
Throughput are of proposed algorithm is compareith wkisting algorithm. It is observed that the gosed
algorithm has better performance parameters comdparexisting algorithm. In future the proposedoaithm
can be tested with DSR protocol to improve perforceaparameters.
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