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‘shiate, distance vector and sour routing

Ié._driven, On demand, Hybrid. Like as

rea“dalgo”thm S LY

) eseni Siageiof 1research
= L SC(Link Stability-based Clustering).
m L SR(Link Stability-based Routing).

m Smulation

m Clustering: re-clustering, aver age cluster.
s Routing: path life time, hopping, dropping probability.

m Conclusion




s.I\/IH need BS help but, can not dlrect
jcation. lif one BS in one cell fails, those M H

unicate each other in the BS transmission
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st Fasier getting the route via routing

tages- Needilarge memory space and
nawWidth. Topology changed cause node's
come heavy.

s Reactive/On demand: Discover route when needed.
+ Disadvantages- Non immediately.

+ Advantages - No need to update routing table. Saving
memory and bandwidth.

s Hybrid: Combine with proactive and reactive. Faster
getting the route, saving memory and saving bandwidth.




Routing Al gorithm

Routing

Scheme

DSDV(Dynamic Sequenced Distance
Vector)

Proactive

{Tahle driven)

Distance Vector

AODDV(Ad hoc On Demand Distance
Vector Routing)

Reactive
(On dem and)

Distance Vector

DSR{Dynamic Source Routing)

Reactive

{On dem and)

Source Routing

ZRP(Zone Routing Protocol)

Hyhrid

Hyhrid

LSR(Link Stahility Routing)

Hyhrid

Hyhrid




Lering an
1e Uunigue I D property for every maobile

¢ Node

#® Cluster head

— Wireless link
Cluster




maximum; degree to be the cluster
lilBers areas cluster member.

¢ Node

#® Cluster head

— Wireless link
Cluster




ageofi resear ch (cont.)
“ ering
erithm will cause re-clustering

.?

< Cluster head




Sler head|reduced
e number of hopping in cluster




Hcsmn-ave(SS)
WEAK MEDIUM STROMG

S8y 882 383 854 335 Signal strength




geofiresear ch (cont.)

[9eldation model
tof edict the received signal strength

Pt . Transm'ltted power

G, : Transmitter antenna gain
0: Wavelengthiin meters

L . System loss factor
d: Distance from transmitter to receiver




C : Speed of light
f.: Carrier frequency
. : Carrier freguency in radians per second




geof research (cont.)

ed o=t :'ffgﬁ;pis'sionrangeand measured the
ength asiP ().

engthasP,.(3/4D).

d= 1/2 transmission range and measur ed
engtiras P, (1/2D).
SS, denoted d= 1/4 transmission range and measur ed
the signal strength as P,(1/4D).

SS; denoted transfer and recelver at same location and
measured the signal' strength as P,(1).




SS,,,-SS/SS, ,S5,<S5,,,SS;
0 SS, . [SS, or SS,_ 1SS,

avg avg

. 0 R:elation of signal strength Ceg, , 2g(SS) IS STRONGO
1 S5, 1SS,

avg 883/ SSl SS3< avg SSS
0 ’ avg D883




node.
= MDG

«: 'he maximum non-weakly connection
value of node and neighbor.

non-wea




| CNT 0,MDG,,,
0,DG 0,DG, 0

DG,,,
¢ It'sMDG,,, vs It's DGsvs
neighbor’sDG,,, ? eighbor’s DGsZ
DG all degree

DG, nhon weak degree

MDG,, DG

nw

MDG neighbor’'s DG,

nw

Received [t'sDG vs
neighbor’s DG, ? _ neighbor’'s DG?,
Neighbor ascluster
head Broadcast to
another neighbors

Yes

CNT CNT+1

b It as cluster head Who'swas head previous

) It as cluster head
CNT=DG,_,?
- Broadcast to another Broadcast to another

Ve neighbors neighbors
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node m,n. Fuzzy set as
AWAY, NO MORE CHANGE, TOWARD.

Distance relation 0SS, = ( SSuurrent — SSurevious ) /T

Hpamn(A SSavg)
AWAaY NO MORE CHAMNGE TOWARD

|
|
T -
|
|

ASx2 ASal ASy ASpl ASp2 + ASSavg




Oormn (0SS,y) Tuzzy set asNO MORE CHANGE.

s I 0SS, IsPositive and large means distance r elation

between two nodes s moving toward.
Oprmn (0SS,,y) fuzzy set as TOWARD.




geefiresearch (cont.)

ss I0S

avg

0S,,<0SS,, <0

avg

0SS, [0

avg

CE Lo (1SS, iSNO MORE CHANGED
, O00SS,,,<0S,,

avg

(0SS, -0S )/ES,,  ,0S.,<0SS,.[0

\Y/e] avg
. 0 ,10SS,,,00S,, or [SS,,,00S,,
= [ Relation of Distance Oy, ((0SS,,) is TOWARD
(1 15s, 1l5,

(0SS, -0Sp)/0S, ,0<00SS,,,<0S,

0 ,0SS,,,[0

»




wsear ch (cont.)

ist allink from node m to n. Average
h relation and distance relation between
denotethelifetime. Thosetwo sats's
life time fuzzy set SHORT, MEDIUM,

DLTm,n(I f) = DCSm,n-an(SS)>< DD Rm,n( DSSavg)




;Vg(ss) ar]dl‘_‘lDRm n(D vg)] DDLTm n(lf)

‘M amdani combination :

t- based s—based fuzzy relation
Using Cartesian product :

R(g):DCS (SS)(Q) ><DDRm n(D avg)(g) DDLTm,n(lf)(g)-
R(Q)Dg:1,2,3,...,l areif then fuzzy proposition.
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MOVE AWAY MEDIUM

MOVE AWAY
MOVE AWAY

MOVE TOWARD LONG

MOVE TOWARD LONG

MOVE TOWARD MEDIUM




arch (cont.)

JOf T e:'path P ., Given any path
The lifetime 0 1 mlf) Of the path is

thelink i tom.
5 s SHORT, MEDIUM, L ONG.

g 00,00 00,01 (D)
L D) O, 7 (0 0. 00, 4 o (1)
Example:

0 70 UD)=MIN B 7 (1), 0 10 i (19), O3 (16), 01 i (1)}

=0 1) 00, 7 (I OO0, 1, (11) 00,1 (17)
=MEDIUMOLONGIL ONGOM EDIUM

=MEDIUM




wsear ch (cont.)

7 DL 15 1(' f) .

A Oy ro,6(11),

sl ()
8 thoselink’s

‘ Destination

lifetimeis
SHORT.

— RREQ if life time of link is MEDIUM & HMNode
=—# RREQ if life time of link is LONG ——— non-BRREQ if life time of link is SHORT

Path 5M9011013[E8. L ife time of the path

U 15, sUN=MINTE] 5 6(11), 5 70,41 (11),0 141 15(17), 0 713,6(11)}

=015, 00N 0 19 12 (F) L0, 113 15(11) LI, 756(11)
—LONGIMEDIUML ONGOM EDIUM

=MEDIUM




‘0 Compute distance between two nodes.

JX X )2 (Y- Y )2

(X Y1)

(Xy,Y4)




2('3""0'r 400 node in 1Km2 squar e ar ea.
I'ﬂ ranges as50m, 100m, 150m, 200m,

Thetotal re-clustering islower then stability of
cluster Ishigher. So, smulation of using difference
transmission ranges and number of host with
randomly moving speeds.




'LSC. Comparewith Total of re-
re-clustering )’ average cluster (Ncluster)-

Tfo smuliate different routing algorithmslike as
DSR and L SR. Compare life time of the path
(LEme), average of hopping (Nyq.ng ) @nd dropping
probability of RREQ (Py;qpping)-




usterln@ Durlngtlmereclusterlng once
ering number (N, juseing ) 2dds one. To

Simulatienite prove that using L SR alg. can get high
stability path. The L SR haslonger life time of path
(LF; ), and lower dropping probability of route
discovery (Py opping) than DSR. Simulation by different
transmission ranges 50m, 100m, 150m, 200m, 250m.




Work sizeswith different transmission

n

= ES
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Runtime-- LSC/HC /LID LE -
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gared with average cluster
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|dher mohility the probab|I|ty 0] re

lhecemes higher.

= |n sametransmission range of every host and if
number ofi hest In network islarger. The probability

of re-clustering becomes higher.




path life time
which broken
during atime
and less
dropping
probability.
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124
74

G0->82->88->13->43->45->1
5038831343451
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50-354-393-71-> 45 7631
50> 43387621
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= |f sametransmission rangeof every host and number of
host in network Islarger. The path life time becomes

longer.
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becomes sm'al ler .




ics- Compared with dropping
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host S sameand transmission range of
;-s_'jfé%;faller T'he droepping probability of

AnSmission fange of every host and number of

nmetwork s smaller. Thedropping probability of
RREQ becomes hi igher.

= |f transmission range of every hostsis smaller and the
host In network Issmaller. The dropping probability of

RREQ becomesvery high.




meadiunlimks data in packet than the HC and LI1D
alg., but L SC had great stability of clusters. It didn’t
non-necessary re-clustering caused. So, the over head
always lessthan the HC and LID.

Same condition, the average cluster created of those
clustering algorithms during smulation isno more
difference. So, not necessary to compar e with average
re-clustering of every cluster.




comparewith DSR not had mor e than two or three
hopping of path. Although the L SR alg. increase less
hop of path than DSR alg. , but L SR had great
stability of path. It’s not often to route discovery when

path broken. So, the overhead always lessthan the
DSR.




