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‘ IIegteyopeva

« 'Eleyyog Tomoroyiog e MANETS
— Ewoayoym
— Relative Neighborhood Graph (RNG)
— Gabriel Graph (GG)
— Localized Minimum Spanning Tree (LMST)
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‘ I'att edeyyo Tomoroyiog? (1/3)

* Yynin mopeuBoin
* YynAn katovaAmon
EVEPYELOC

* H 1oy0¢ ueyolmvel
TETPOYOVIKA UE TNV
ATOGTOON

« XoaunAo throughput
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‘ Ittt edeyyo tomoroyiag? (2/3)

e [TiBavn owopEpion
TOV OLKTVUOV
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‘ Ittt edeyyo tomoroyiag? (3/3)

* OAkn (Global)
GLVOEGIUOTNTO Y10 TO
OIKTLO

e Miwkpn mopeuorn

o XOUNAN KOTOVAAMGO
EVEPYELOG

* YynAo6 throughput
(Aryotepoc
GLVAYOVIGUOC Y10, TO
KOVAAL)
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Amhovotego povrero: Unit Disk
Graphs (UDG)

OAol o1 UEV €xouv TNV id1a euPeAeia eknopunnc: unit disk
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Minimum Spanning Tree (MST)

* Eivarvmoypdonua too MANET ypaenuatog
* Eivou cuvoeoenevo
o TleprEyer 6Aovg Tovg kKOuPBovg
e To UNKOC TOV AKU®OV TOV EIVOL TO EAGYLIOTO
» Kartaokevdletar pe Kruskal (Prim), og eénc:
— Ot akUEC TASIVOUOVVTOL LE AVEOV UNKOG
— E&etalovtal pe avtn ) oepa

— Ed&v n mpocOnkn kdmolac akpung oev mapdyel KOKAO, T0TE
tpootifetal, AAMMDC EEETACOVE TNV EMOUEVT

* Aegv givan localized! Kou dpa oy distributed, extog
Ko eav eTidEm distributed version tov centralized
aAyopiOuov
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H 614p0pwon tov mewtoxoiiov

* H extéleon tov tpwtokOAlov LMST
AmToPTICETUL TPEIS PAGELC:
— AvtoAdoyn) TANPOPOPLOV
— Kortaokevn tomoroyiog
— IIpoGo10ptondC TG 16 DME LETAUOOCEMG

e Kol (Lo TPOoaIPETIKT Paon PerTicTomoineng)
Koartaokevn tng tororoyiog pue bidirectional links

OEQPHMA. To MST gvoc UDG givar vmoypaenua tov LMST.
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Ogtopol

* [Opartoi yeitoveg] O opatoi yeitovecg TOL
koupov U € N glvar 6hot o1 1-hop yeitovec
TOL U OTOV OVTOC EKTEUTEL UE TNV UEYIOTN
1oy (maxpower graph) G = (N,E)

e Tvmka:
VN, ={ve N|(uvV)eE}u{u}
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dDdor I: Information exchange

o 2TINV TPOTN GACT TOL TPMOTOKOAAOV, KAOE
KOuPoc otérvel to ID tov kot tnv BEon tov
o€ OAov¢ Toug KOuPoug ¢ “opatng”’
YEITOVIAG TOV

e AvtO umopel va emtevy0el e TNV ATOGTOAN EVOC
beacon unvouotoc pe TV HEYIoTH dLVOTH oYV
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Daom 1I: Topology construction

* Ortav €xouv AneBei OAa Ta beacon unvuuaTta Twv
OPATWYV YEITOVWYV, KABE KOMPBOC KaTaokKeualel TO
local MST Tou epapuolovTtac Tov KAAOIKO
aAyopiBuo Tou Prim

* Q)¢ Bapocg kabBe link yia va xTiotei To MST €ivail 10
unkoc¢ Tou (EukAcidia arréotaon)

— Autni n €mmAoyn eival cuuarn pe otrolodntroTe path loss
LMOVTEANO, KOBWC TO KOOTOG I0XUWCG Tou link(u,v) givai
avaAoyo Je 1o O(u,v)%, ue a = 1

— 'E101, TO MST T1TOU TTPOKUTITEI JETA ATTO OTTOIOONTTOTE
path loss povréAo wg auvaptnon Bapouc givai 10 id10 JE
EKEIVO TTOU TTPOKUTITEI KATOTTIV XpNong TNG EUKA&idiag
ATTO0TOONCG
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daor II: Topology construction

* Emonuaivetot 011 To mapayopuevo MST ue tov
alyop1Ouo tov Prim icmg dev gival Hovadiko

* A@oV amatteiton n povaotkotnta tov MST yo
Vv’ amooetytel 0t to LMST owtnpel tnv
oLVOESIKOTNTA, opilovue m¢ cvvaptnon link-
welght function kdmota mov enione AapPdavet
VTOYTV TNG TNV AECIKOYPOUPIKT] OLATOC TOV
node Ids mov sivan ta dxpa tov link
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daor II: Topology construction

o Metd v ektédeon Tov alyopiduov tov Prim,
KaOe KOUPOoC U Tov 01KTOOL YVOPILEL TO

(wovaodko) MST T, = (VN,E,) mov tov
GLVOEEL LE OAOVE TOVG OPOTOVC YEITOVEC TOV

* To emoOuevo Prua gival vol opltoTeL T0 GUVOAO
TOV YEITOVAOV TOL U GTNV TEAIKT] TOTOAOYIQ,
ONA0ON, N TOTIKY €061 TNS TOTOAOYIOC TOV
LMST oam6 tnv okomid tov U

* AUTO ETLTVYYOVETOL LLE TOV OPLOUO TNG
YEITOVIKNG GYEONC WS AKOAOVOMC:
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daor II: Topology construction

o [Tertovikn oyéon] O xko6uPoc Vv Oa eivar
veitovag Tov KOuPov U, cuuPoAilovtac 10 mg
u—v, €qv ko poévo €dv o V givon 1-hop
yeitovac Tov U 6to minimum spanning tree
T,=(VN,E,) tov u

e Tvmikd: u—v < (U,v) € E,

* To cOVoOAO TV YEITOV®OV TOL KOUPoL U,
ovuPoriletar mc N(u), ko opileton wc N(u) =
{v € VNu | u—v}
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daor II: Topology construction

* H tonmoAoyia mov opiletar amd to LMST
KOTookevaCeTal a@ov cuvoebel kabe kKOuPog e
TOVG YEITOVEC TOV:

e [Tomoloyia kata LMST] H tedikn tomoroyia
oV TapayeTOL otd T0 TPOTOKOALO LMST givon
10 kotevBuvouevo ypaonua G, pst=(N,E| ysT)
omov 1 katevBuvouevn axkun (U, V) € E g7 €0V
KOl LOVO €V U—V
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Daor III: Determination of transmit
power

* To teAko Priua eivatl 0 TPOGOIOPIGUOC TNC 1IGYVMG
LETOOOGEMC TTOL GITOUTELTOL Y10, VOL GTOAEL KATO10 UNVL UL
GE€ OMOLOONTOTE YEITOVOL

e AVTO EMITLYYAVETOL LUE TNV HETPNON TNG 1GYDWOS ANYEMDC
tov beacon unvoudtov

— Ortoav o k6upoc U Aaupdvet éva beacon and kamotov opatd
yeitova V, umopet va extiunost to minimum power level mov
QTTOLTELTOL Y10 VO PTAGEL GTOV V GLUYKPIVOVTOC TNV
AapuBavouevn oyd Tov beacon pe v maximum transmit power
(6la. Ta beacons amoctéAlovTal pe Ty Maximum oyv)

* O1xéuPor emiong vwoAoyilovv tnv broadcast power,
ONAOT], TNV EAAYIGTT OTOLTOVUEVT] 1GYV Y10 VO
“ptaocovv” oTov nokpvTEPO KOUPov mov avikel 6to N(U)
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Relative Neighborhood Graph
(RNG)
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Fig. 5. The edge (. v) is not in RNG because of w.
Erng = {luo)jeG|AweV (uw), (wv)edd

Ad(u,w) < d(u, o) Ad(e,w) < d(u,v)}.
Average degree is around 2.5

VuelV rlu)=max{d(u,v)|veVAluv)e€ Emngl.

OEQPHMA. To LMST gvog UDG civar vmoypaenua tov RNG.

TuApa HMMY, MavemmioThpio Osoocaliag

19



Mirela Damian

.............
...............

,,,,,,,
RRCTTPRONPIL g



‘ Relative Neighborhood Graph

* Properties
— Planar
— Long paths
— Stretch factor @(n)
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Gabriel Graph (GG)
¢ O GG opileton m¢ e€Nc:

— Ilepéyer wa axpun UV edv ko povo v 0 016KOG LE OTAUETPO
UV dev mepiéyel kdmoro dAro kOuPo péca tov.

* Avtumapabéote pe 10 RNG

— Ed&v o unviorxog (lune) dev mepiéyet kdmoto yeitova, TOTE KO O
KUKAOC 0ev Ba mepiéyetl KAmolo yeitova

— Enouévag, edv o axun avnkel oto RNG, aviket ko otov GG

OEQPHMA. To RNG gvoc UDG givar vmoypapnua tov GG.
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Localized »ataoxevy) oo GG

e To kputnplo eEAEYYETAL LE OVO TPOTOVG

— EvkAegiown andctaon

» KaBe xowvog yeitovac W tov U kot V wpénet va
Bpioketon o€ amocTOct TovrdyteoTov |UV|/2 and to
uécsov g UV, wote va mepiddPooue v axun UV
oto GG

— "EAeyyoc tov yoviwv

 Edv ZPWQ > 7/2 yia évav koo yeitova W tov P

Ko Q, tote N akun PQ dev npénel va meptAn@Oel 6to
GG

e X€ KGOe mepinTon apkel va yvapiCoOvue T
0¢on evoc kouPov kabwc ko tn OEon Twv
YEITOV®OV TOV
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‘ Gabriel Graph
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‘ Gabriel Graph

Gabriel D Relative Neighborhood
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‘ Gabriel Graph

Gabriel D Relative Neighborhood
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Enomntx

7

GLYAELGY, GOULY

MST

LMST
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AlAeg 6opeg Yo topology control
» Delaunay Triangulation (DT)

— M axpn (U,V) Oa mepréyetar oto DT edv ko pdvo v
VTLaPYEL KATO10C KOKAOC, TOV omoiov 1 (U,V) givou o
YOPOT], O OTTOI0C OEV TEPLEYEL KATOLO0 AALO GMNUEIO GTO
EGMOTEPIKO TOV

— O GG etvar vroypdenuo tov DT
 Partial Delaunay Triangulation (PDT)

— Eivan localized
— PDT &ivan voypdenuo tov DT

* Yao Graph (YG)

— IIpotdBnke yia TV anodotikn katackevy MST
G€ TOALEC OLOGTAGELS

TpApa HMMY, MavemoTthpio Osoocaliag

30



