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Abstract: Problem statement: In sensor networks, some routing protocols peréorce differs under
different mobility models. In ns2, there are twods of directed diffusion protocols, rate based
gradient mechanism (diffusion/rate) and probabbiged gradient mechanism (diffusion/prob). In this
research, we proposed a method to improve the nopeaface of Directed diffusion/prob protocol by
adding a new interest message propagation mechaanigl analyzed the protocol under different
mobility models.Approach: In this study, we describe a method for increashey performance of
diffusion/prob protocol and reduce the overheadhwérying node speed and under different mobility
models. We carried out the work using networkuator (ns2) and observed the performance
improvement.Results: The performance of the proposed protocol is evathan terms of power
consumption, overhead and routing load with Randeay point, Random point group and Manhattan
mobility models. Moreover, it is been compared vitte normal diffusion/prob protocaConclusion:

We have successfully implemented the proposed siiffiprob protocol and compared it with other
diffusion protocols with different metrics. We kby conclude that it will be suitable for mobile
scenario and the performance of the protocols ared on different mobility models.

Key words: Wireless sensor networks, mobility model, node dpeéensity, gradient based
mechanism, directed diffusion

INTRODUCTION The concept of MSN in the context of pervasive
ubiquitous networks has emerged in recent years,
A Wireless Sensor Netwo_rks (WSN) is a group ofalthough the genius of Marc Weiser envisaged this
specialized transducers with a communicationsconcept as early as in 1991(Weiser, 1991). MSNs the
infrastructure intended to watch and record cood#i have the energy, processing limitations and similar
at diverse locations. Commonly monitored parametergrchitecture to WSN, but are supplemented with
are temperature, humidity, pressure, wind direciod  mechanisms that enable the devices to move in space
speed, illumination intensity, vibration intensigound  5yer time. A MSN owes its name to the presence of
intensity, power-line voltage, chemical concentmasi,  4pije sink or sensor nodes within the network. The
pollutant levels and vital body functions (Akkayada ,4yantages of mobile wireless sensor network over
Yougséezr?ggﬁ ﬁléil\li:/?)lrzlft?(l).ﬁszi(?s?szkf multiple detectionStaﬂC wireless sensor network are increased energy
] ple de efficiency, improved coverage, enhanced target
stations called sensor nodes, each of which |slsmaltrackin and superior channel capacity (Muetiral
lightweight and portable. Every sensor node is 9 P pacity (i ”
equipped with a transducer, microcomputer 2007). In MSN t_he channel Capacity Is more as
' ‘compared to static WSN. The capacity has been

transceiver and power source. . A -
The transducer generates electrical signals baség/culated if ~ mobile sink within WSN and has come

on sensed physical effects and phenomena. THeUt to be more times than static WSN, provided the
microcomputer processes and stores the sensortoutpflumber of mobile sink increases linearly with the
The transceiver, which can be hard-wired or wigles growth of sensor nodes (Chen and Ma, 2006; Al-Kiarak
receives commands from a central computer an@nd Kamal, 2004). The other important features of
transmits data to that computer. The power for saclsor mobile WSN are its better targeting and data figeli
node is derived from the electric utility or fronbattery. Because, mostly the sensors are deployed randomly,
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therefore, there is often a requirement to move thd®ata délivery: In data propagation phase, source node
sensor node for better sight or for close proximity = sends data packets to sink node to the initial psetu
addition, mobility helps in better quality of gradient direction. Sink sends a reinforced patéhe
communication among mobile sensor nodes. In asparsieighbour node which is the first one receiving the
or disconnected network, this property is very muchtarget data. The neighbour node that receives the
helpful to maintain connectivity between the nodes reinforced packet can also reinforce and select the
the network. neighbour node that can receives the new data first
Consequently, a path with maximum gradient is
Related works. WSN routing protocols are classified formed, so that in future received data packets can
into three categories: flat routing protocols, &iehical ~ transmitted along best-reinforced path. Finallye th
routing protocols and location based routing prolgc source will send the required data, in selectel.pat
Generally, the flat routing protocols are simplebust
and well suited for small and mid-scale networks. | Mobility model: The mobility model is to describe the
requires less power consumption because therdtiene Mmovement pattern of mobile nodes, location, vejocit
hierarchy nor additional power consumption forand acceleration change over time. Since mobility
managing the clusters. While hierarchical routingpatterns play a significant role in determining the
protocols are, complex and well suited for largalsc performance of the protocol, it is desirable forhifity
networks. In location-based routing protocols, eens models to emulate the movement pattern of targetad
nodes are communicated by their locations. Thamigt life scenario in a reasonable way.

between neighbouring nodes can be calculated lased In the past history , the wireless network redearc
incoming signal strengths (BresletLal., 2000). community relied on simple mobility models such as
random waypoint mobility model. However, this model

MATERIALSAND METHODS is, widely accepted, too simple, very useful inlgsia

and simulation. Recently the researcher has started

Directed diffusion: Directed Diffusion (DD) protocol, Using the alternative mobility models with diffeten
was proposed by Intanagonwiwet al. (2003), is a mobility characteristics suc_h as Manhattan Mobi_lity
data-centric and application aware paradigm in thdlodel, Gauss Markov Mobility Model, Random point
sense that all data generated by sensor nodesaaned ~ 9roup mobility.
by attribute-value pairs (Yest al., 2008). It is data ) . _
centric communication and query based protocolreshe Random way point mobility model: Imelinsky and
sink send queries to the sensors in an on-demariforth (1996) first proposed the Random Way Point
fashion by disseminating an interest. In ns2, trwee Model (RWP) (Jayakumar and Gopinath, 2008a). & is
two kinds of directed diffusion  protocol Simple, widely accepted ‘benchmark’ mobility mode!
implementation,rate  based gradient mechanisngvaluate the mobile adhoc routing protocols (Altraad
(diffusion/rate) and probability based gradientJimenez, 2003). This mobility model is includedtime
mechanism  (diffusion/prob)  (Kannammal  and Widely used network simulator ns-2 is shown in Big.
T.purusothaman, 2011). Its operation is divideddn In this mobility model, at every instant, mobile
three stages: interest propagation, gradient satb node randomly selects one location in the simufatio
data delivery along reinforced path (Kuikal., 2002). field as the destination. It then travels towartis t
destination with constant velocity chose uniforralyd
Interest propagation: When sink node wants some randomly from [0, V], where the parameter V is the
information from source nodes it sends out its yaer Maximum allowable velocity for every mobile node
its neighbour sensor nodes. The corresponding daery (Breslauet al., 2000). The velocity and direction of a
carried by interest packet. The sensor node res¢he hodes are chosen independently of other nodesr Afte

interest packet can temporarily store the packet anféaching the destination, the node stops for atidora
search for all the matching target data. defined by the 'pause time’ parameter. If T=O, teals to

continuous mobility. After this duration, it agathooses

Initial gradient setup: Using Gradient in DD, the data another random destination in the simulation field

propagation direction is calculated with least costMoves towards it (Bettstetter and Wagner, 2002).

principle. Propagation of interest packets setup th

gradient in the network for delivering data to giek. Reference point group mobility model: Random Point

Gradient is a reply link to a neighbour node froftickh  Group Mobility (RPGM) can used in military battlelfi

the interest was received. communication. This model exhibits spatial depengen
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Fig. 1: Random way point model

Fig. 3: Manhattan model

Manhattan mobility model: The Manhattan model
(MAN) is to emulate the movement pattern of mobile
nodes on streets. It can be useful in modelling
movement in an urban area. In this mobility modttet,
mobile nodes move in horizontal or vertical direntin

the terrain. This employs a probabilistic approscthe
selection of nodes movements as at each intersectio
node can move in left, right or straight in samrection.
The probability of taking a left turn is 1/2 andattof
right turn is 1/4 in each case. The mobile node is
Fig. 2: Random point group mobility allowed to move along the grid of horizontal andizel
direction in the terrain, which is shown in Fig. 3.

In Fig. 2 shows this model, it consists of grougs o

nodes that work cooperatively. Each group has apgro The improved Directed diffusion: In the proposed
leader and number of members. The movement of th@ethod, a sensor node will propagates the interest
group leader determines the mobility behavior af th Message only if the condition is based on speettieof
entire group. Motion of the group leader at tire nod_e and the den5|ty_0f nearby nodes are satidfied.
represented by the vectorBach member of this group the interest message is allowed to propagate thraug
deviates from this general motion vectorby some nod_e N from X, then the node IS a member of the
degree. For each node, mobility is assigned with £OUt'n9 path. After the c_ompletlon of the route
reference point that follows the group movemente Th resolving process, the destination sensor nodellZ wi

L ) . - have a path through the node N. If the interest
random motion is independent identically distrilgute message is not allowed to propagate through a Node

random process whose length is uniformly distridute ¢, " then the node is not a member of the ratin
in the interval [0, fa] Where fuxis maximum allowed  nqih - After the completion of the route resolving
distance deviation and the direction is unn‘ormlyprocess the destination sensor node Z will noehayv
distributed in the interval [02. Since the group leader path  through the node N (Kannammal and
mainly decides the mobility of group members, groupT purusothaman, 2012).
mobility pattern is expected to have an high spatia  |n the proposed method, if a node receives a packe
dependence for small values of speed and anglghen the node will check the Packet Pi that is @ ne
deviation ratio (Jayakumar and Ganapathi, 2008b). packet or not. If the received packet is not a wew
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then the node will recheck the packet is alreadgnbe RESULTSAND DISCUSSION

forwarded. If that is the case then the packet bl

dropped, on the contrary if the packet is not fored In this study, we examine the impact of different
then the interest timer is updated. mobility models on the performance of normal and

If the packet is new and it is an interest patken  proposed directed diffusion/prob. The routing pcolo
the number of adjacent nodes and mob|||ty factoes a used for the Simulation is available with ns-2. Each .
calculated. Ni is number of nearby nodes for a0Of these scenarios, movements were generated using
particular node; the mobility factor is the ratibnode ~ SCrware calledBonnmotion is java software, which
. creates and analyses mobility scenarios. It is
speed and the expected node speed. If Ni is |88 th jo\e|0ped within the communication systems group
minimum expected Neighbours then propagate thet the institute of computer science of the Uniitgrs
interest packets into the network. Else if the Nibbi  of Bonn, Germany, where it serves as a tool for the
factor is less than mobility threshold then progaghe  investigation ~ of  mobile  ad hoc  network
interest packets into the Network. If both the ddads ~ characteristics. The scenarios can also be exported
are not satisfied then it will not propagate theeiiest. If ~ forthe — network = simulators ~ ns-2,  ns-3,
the received packet is not an interest packet them ~C/0MoSim/QualNet, COOJA, MiXiM and ONE.
The simulations are conducted 100 sec for each
handled normally. .. protocol and the simulated mobility network are808
A node X starts a route resolve process for figdin

. ) N x800 m rectangle. We have evaluated these sensor
a path to Z. Any intermediate node N receivingnes¢  otwork protocols in different node speed: 5,

message will do the following: 10,15,20,25 m sébwith 30 nodes.

On receiving a Directed Diffusion Packet Pi: Performance metrics: For the simulation results, three
1. If (Piis new) performance metrics have being used in our sinariati
2. If (Piis of type INTEREST) as shown below:-

// Resolve No. of neighbors Ni
// Resolve Node Speed Si
/IMobility Factor Mi = Si/ Se

Power consumption: Average power consumption of
the nodes in the sensor network.

3. If(Ni < MinExpectedNeighbors) Routing load: The ratio of the number of routing

4. Propagate the interest messages propagated by every node in the netwark an
5. Else if (Mi < Mobility Threshold) the number of data packets successfully deliveveallt

6. Propagate the interest destination nodes.

7. Else do not propagate the Interest

8. End Overhead: It is measured in terms of total no. of
9. Else Handle it normally generated and forward routing messages at routing
10. End layer.

11. Else Handle then normally // Other Packet types : . .

12. End Experimental results:  Simulation results for the two

routing protocols is detailed below .

In Fig. 4, graph shows that the total dropped
packets by normal and proposed diffusion/prob and
with varying node speed using random way point
mobility model. As a result, this proves the progubs
diffusion /prob performed well and number of drogpe
Where: packets is less compared with normal diffusion/prob

In Fig. 5,the graph shows that the routing load of
«  Mobility Threshold is a value between 0 and 1 the entire network with respect to node speed for

which will control the behavior of the algorithm propose_d and_ normaI_ diffusion/prot_) W?th RWP
..The entire routing load in proposed diffusion/prisb
 Expected Node speed (Se) may be chosen W'tﬂigher than normal diffusion/prob.

respect to the average maximum speed of the ™ |5 Fig. 6, the graph shows that the overhead of
nodes the entire network with respect to node speed for
*  Minimum Expected Neighbors can be decided withproposed and normal  diffusion/prob. The
respect to the average network density of theproposed diffusion/prob produces less
network under consideration overhead and increase the overall perfocea
697

13. Else if Drop the packets

14. Else Update the Interest Timer
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Fig. 4: Consumed power Vs mobility with RWP
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Fig. 5: Routing load Vs mobility with RWP
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Fig. 6: Overhead Vs mobility with RWP

This is because here not all the nodes are invoilved mobility models. Both the normal and proposed
broadcasting the interest message, the node wiyl ondiffusion/prob performs well under RWP mobility

forward a message based on nearby node density amdel compared with RPGM and MAN mobility
well as the mobility threshold value.

In Fig. 7-9,

the graph shows

models in terms of power consumption, routing load
the powerand overhead. Proposed diffusion/rate performs well

consumption, routing load and overhead with différe under all the three mobility models.

698



200 -
180 -
160 -
140 -
120 -
100 -
80 -
60
40
20

Consumed power

J. Computer <ci., 8 (5): 694-700, 2012

Consumedpower

M diffusion/rate ™ diffusion/rate
normal proposed

RWP RPGM MAN

Mobility models

Fig. 7: Consumed power Vs mobility models

Routing load

Routing load

M diffusion/rate
normal

M diffusion/rate
proposed

RWP RPGM MAN
Mobility models

Fig. 8: Routing load Vs mobility models

13200 +

13000
12800

12400
12200
12000
11800
11600
11400

Overhead

12600 -

Overhead

® diffusion/rate
4 normal

4 mdiffusion/rate
proposed

RWP RPGM MAN
Mobility models

Fig. 9: Overhead Vs mobility models

CONCLUSION

In this study, we have highly improved the
performance of diffusion/prob by implementing
mobility and density aware interest propagation
mechanism. Also evaluated the normal and proposed
diffusion/prob protocol under different mobility mhels.

From the results obtained, the proposed algaorith
increases the performance even in the case of enobil
scenarios. Therefore, we hereby conclude that [segho
algorithm is very well recommended for mobile and
very dense networks. There are similar variety of
different models of directed diffusion protocols
available based on data propagation and gradiket fi
mechanisms. In this work, we have emphasized only
the diffusion/prob protocol by using new mobilitgca
density aware interest propagation mechanism and
analyzed it with different mobility models. Future
works can be carried out on the issues in applttieg
proposed mechanism in other directed diffusion
protocols and those can be analyzed under different
mobility models.
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