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Abstract: Positioning a node in Vehicular Ad-Hoc network®ie of the most interested research areas
in recent years. In many Ad-Hoc networks such asiotgar Ad-Hoc networks in which the nodes are
considered as vehicles, move very fast in stremtistéghways. So, to have a safe and fast transport
system, any vehicle should know where a traffibpgm such as a broken vehicle occurs. GPS is one of
the equipments which have been widely used fortipagig service Problem statement: Vehicle can

use a GPS receiver to determine its position. &utiehicles have not been equipped with GPS or the
cannot receive GPS signals in some places suadhsateiof a tunnel. In these situations, the vehicle
should use a GPS free method to find its locatigoproach: In this study, a new method based on
transmission range had been sugges®sults: This algorithm had been compared with a similar
algorithm ODAM in same situations. The best perfange for Optimized Disseminating Alarm
Message (ODAM) is when 40% of nodes are equippdtt @PS.Conclusion: We executed our
algorithm on this situation and compared it with &ND results. At the end of this study, we can see
our algorithm in compare to ODAM has better results
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INTRODUCTION The Wireless Fidelity (WiFi) provides the
navigation, tracking function in the big campusesaa
_In Vehicular Ad-Hoc Network (VANET), nodes |ike universities and airports. One of the projegtsch
which are vehicles can move with very high speedl an seq these methods is Vehicle Tracking (VETRAC)
generally must communicate quickly and re"ably'(ThangaveIuet al., 2007). A navigation system is a

When an accident occurs in road or highway, amalar radio frequency based wireless mobile system which
message must be disseminated, instead of Ad-Ho q y y

routed, to inform all other vehicles. Positioning agesigne(_j to guide vehicles in its location usingstel
broken vehicle and locating the vehicles in itsnity ~ Mmaps display (Blumet al., 2004; Yeet al., 1998;

is very important for the safety of the road usdise ~ Bostromet al., 2002).

most popular method for localization is the GPSe Th Also, in such a situation, vehicles can use a
Global Positioning System (GPS) was first propased localization technique to overcome this problemtsLo
the 1960’'s by the US Navy and the first working of localization algorithms have been proposed in Ad
prototype was developed in 1978 (Hofmann-Hoc networks.

Wellenhofet al., 2001). GPS was deployed based on The basis of different localization algorithmstlire

the NAVSTAR satellite constellation in 1993 (Kaplan literature are consist of two main steps:

1996). It uses single-hop positioning system to
coverage the position and also, uses Time Diffeenc, . o S
Of Arrival (TDOA) technology to localize itself via g\isr;nn%ggfrzrrfrjlcsdslgss\grltcc) h;?]\é?rl]\gssiitg?ggg;geon
several anchor nodes directly (Caffery and Stuber, . :

1998). The most important problem with the GPS is the _S|gnal .strength of  the signals
that it can not receive signals inside buildings, (ransmitted/received between the two
underground or in tunnels. Also, vehicles are not A Procedure that recovers the locations of the
necessarily equipped with GPS and even they can not SENsors based on their pair wise distance estimates

obtain availability of line of sight access to d$iitees, either by triangulation or by least-squares
particularly when they enter tunnels (Benslimane, methods (Priyanthat al., 2000; Savvidet al.,
2005). 2001; Girod and Estrin, 2001).
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In most of these algorithms the distancevben
GPS-equipped nodes with GPS-unequipped nodes
should obtained. Then with the help of distance thed
location of GPS-equipped nodes the location will
approximated. These algorithms can find the diganc
with two techniques. First, they can work on
Radiolocation method and second, they can work on
topology-based methods. As we use a radio location
method, we will have a discussion on the Radiolooat
methods.

MATERIALSAND METHODS

Radiolocation methods: There are several radio
location methods which apply signal measurements to
determine the direction of the paths between a ande

the base station (Benslimane, 2005). But the ntaiet
methods are used today: Received Signal Strength ) ] )
Indicator (RSSI), Time of Arrival (TOA), Time Fig. 1: Locating a node with three neighbors

Difference of Arrival (TDOA) and Angle of Arrival  Aoa: AOA techniques estimate the MS location by
(AOCA). first measuring the AOAs of a signal from an MS at
several BSs through the use of antenna arrays.
RSSI: This method measures the power of signal at th&cattering near and around the MS and BS will @fter
receiver. The effective propagation loss can beneasured AOA. In the absence of an LOS signal
computed based on the known transmit power. In thiSomponent, the antenna array will lock on to aertéd
method, the node must lie on a circle which thei®S signal that may not be coming from the directiorthef
on its center. At least three of these BSs needed fMS. Even if an LOS component is present, multipath
computing the nodes position. Then the distancebeil will still interfere with the angle measurement. €Th

calculated according to this equation (Wesel, 1997) ~ accuracy of the AOA method diminishes with
increasing distance between the MS and BS due to

fundamental limitations of the devices used to meas

P = R(c/d)'.c, (1) the arrival angles as well as changing scattering
characteristics (Benslimane, 2005).

Where: After measuring the distance another method

P, = The power level on which the message is sentwhich named “Triangulation” will be used to estimat

P, = The power level on which the message isthe location. This method used when estimating the
received direction of the node is important, as in AOA sysse

n,c,c, = Some environmental variables (Hofmann- After that the position of node can be calculatgd b
Wellenhofet al., 2001) using the trigonometry laws of sines and cosines

(Savvidest al., 2001).
TOA, TDOA: This technique is based on measuring

the TOA,S which were refzewed at several BSS,‘ or th‘f'ocation. This node sends a broadcast messages to it
Time Difference Of Arrival (TDOA) of a signal peighnors (y, w...) with a constant transmission range.
received at multiple pairs of BSs. In the TOA a@@it,  \when neighbors receive the broadcast message, they
the distance between an MS and a BS is measured Qyoyuid check if they know their location via GPS or
finding the one-way propagation time between an MSgcalization algorithm. If know it, they answer Stiwa

and a BS. Geometrically, this provides a circle,message contain their location. Node S, counts the
centered at the BS, on which the MS must lie. Refer answers received. If it has received at least tanssvers
previous sections ambiguities, the MS’s position isfrom nodes Mxi, Vi), Vo(Xo, ¥o), Va(Xs, Ys), then the
given by the intersection of the circles (Bensliman location can be estimated with triangulation foranul
2005). (Fig. 1):
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(XsX1) + (Ysy1) = 0o When there is only one neighbor (node V) in one-

(XsX2) + (YsY2) = & (2)  hop neighboring from S, it should find two nodestin
neighborhood. If it finds them, node S uses thaseet

(XsX3) + (ysys) = a nodes to estimate its location. But in this sim@tthe

(ijcation will be estimated with a little delay (Fig).

But, there are not always three neighbors aroun In the other situations the location can not be

de S which ipped with GPS. Our algorith . .
ngeme\tﬁolg toeg#(;pr%%rewr:eighbors tl;]ruz gigtoglamr;fes calculated, because there will not be three neighbo

its location in more situations. its one or two hop neighborhood. So, node S shivyld

In our algorithm, node S broadcasts a requestor the algorithm some moments later.
message for estimating the location.

When node v(x,y) receives the request from node RESULTSAND DISCUSSION
S, it broadcast this request again. With this ratcast,
more GPS-equipped nodes will be discovered. Then,
node S collects the data received from other noldes. . - S .

. . -~ Glomosim simulator. In this simulation we use 150

three nodes are in one-hop distance from nodev@ll it ) . L
ignore the other two-hop neighbor's locations. npdes in 20 km. two yvgy road. Vehicles are moving in

If there are two nodes in one-hop neighboring,enod different speed in their line.
S uses the two-hop neighbor for finding its loaatio As we know, the location of the node can be
Node S sends a signal to this node and estimates tgstimated when it has at least three GPS-equipped
distance between them. Then with the help of thisieighbors. Thus, for estimating the performancéhef

This algorithm has been simulated in with

distance the location will be calculated (Fig. 2). node we just count the neighbors of node S. If ey
more than three then the location will be obtainhére
Vil y3) we use different densities to calculate the albariin

different situations. Also, the percent of GPS-pged
nodes in whole environment is important, because th
location of the node is estimated based on the GPS-
equipped nodes.

With 20% of GPS-equipped nodes and different
transmission Range (R) we calculate the GPS-eqdippe
nodes. In this situation the GPS-equipped nodek wil
not be equal to three even with high transmissangr
and highest density till the transmission rangelQ(§
which is the highest range in our localization aition
and the density of 80% (Fig. 4).

S (Xs. ¥s)

Fig. 2: Locating a node with two one-hop nodes
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Fig. 3: Locating a node with one one-hop node Fig. 4: GPS-E = 20%
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Fig. 5: GPS-E = 40% Fig. 7: Error in algorithm
43 1 CONCLUSION
40 1
35 4 After calculating all the GPS-equipped neighbors
304 of the node, we can see that the best situatiorihior
bs | nodes is when the number of GPS-equipped nodes are
;é_ around 40% of all nodes. But in compare of ODAM

method, this method has better answers. In ODAM wit
GPS-E = 0.2 nodes will never find their locatiomit B

N W this method with high density and transmission eang

we will have an answer. And in compare of ODAM

154

0 . . : . . . localization method, in other situations with difat
150 200 250 300 330 400 densities our algorithm works better.
Also, in this method, because of having some
Fig. 6: GPS-E = 80% calculations during the algorithm the location vk

obtained after a short time. So, the location will
o ] estimate with a little difference with the exactsition.

In the next situation, we increase the GPS-This error is depending on the distance between two
equipped nodes to 40% of the whole nodes. In here Whodes. Also, the error of the algorithm is basedhmn
can see that the number of GPS-equipped neighbor igensity of nodes (Fig. 7).
more than three in most cases. So, just for theesow As a future research, decreasing this error isalg
transmission range and GPS-equipped nodes in wholsroject to work on. Also, finding a way to calcaat
environment and also, low density= 0.2) the location distances in a short time is an interesting area fo
will not discovered (Fig. 5). In result, this isgmod  research.
situation for nodes to use this algorithm and findir
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