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To mpolinpa xolvdng as 2D

aovOPaT OinTua atadnTNowyY
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MpofARMaTa KAAUWYNCS

o X€ YEVIKEC YPUUUEC
— IIpoGo10p1GUOC TOGO KAAL TO TEOTO TV OGO TPV
TopaTNPEiTUL 1] EAEYYETAL OTO TOVC AGONTPES
— O1 ocucOnpec umopetl va. eivat TomobeTnUEVOL GE
Tuyaiec BEoelc
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MpoBARpaTa KAAUYNG

e Tvmomolovue T0 TPOPANUA O EENG:

— IIpocotopiopog katd mocov KABe onuUELO TNG
TEPLOYNC KAALYNG amO TO OIKTLO acINTNP®V
KOADTTETOL OO TOLVAGYIGTOV @ oGO TNPEC

— Tott a aieOntpeg;

 Localization, positioning, Kot epaproyEg
TOPUKOAOVONGNC

*  Avoyn oe cpdipato (EAaTTOHOTIKOL 01O TPEC)
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EpBeieta atabnong »ot emiotvwviag

Radio transmission range of Berkelev Motes

Table 2: Sensing range of several tvpical sensors

Product

Sensing Range

Funetions

HMNC 1002

Detecting disturbance

Praduct Transmission Range
MPR30O* A0m
MPRAOODCTH | 50m
MPRA1OCE 300m
MPR420CH A00m
MPRAOOCA | 50m
MPRAS10CA 300m
MPRA20CA 300m

Magnetometer sensor (8| hm from Automobiles
Reflective type Detecting tarcets of
photoelectric sensor [2] lm virtually any material
Thrubeam type Detecting targets of
photoelectric sensor [2] L 01 virtually any material
Pvroelectric infrared Detecting
sensor (RES145) [18)] 301 moving objects
Acoustic sensor Detecting aconstic on
Berkeley Motes * [§] ~ lm sound sources

¢« This result is based on our own measurement on Berkeley motes [8].

'Honghai Zhang and Jennifer C. Hou, “On deriving the upper bound of
o-lifetime for large sensor networks”, Proc. ACM Mobihoc 2004
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Yro0Osostg

« KdbOe arcOnmmpoac yvopiCel tnv YE@YPOPIKN
T0V B€on Ko TNV gpPéreia aicOnonc Tov

« Kd&0Oe aisOntpac umopel va ETKOIVOVNGEL
LLE TOVC YEITOVEC TOV

* AVGKOALEC:

— O(n?) meproyéc mov ‘mwapdyovv’ ot N TEUVOUEVOL
KUKAO1

— Ilo¢ o Tpocolopicove Ta OPLOL AVTOV TOV
TEPLOYDV;
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H Abor

« Kottalovue mmc KaOAVTTETOL M) ™mg
euPereroc aicOnong kdbe arcOnpa

— To ¢ KaAVTTETOU Lo TEPIUETPOS VTTOVOEL TO TG
KOAVTITETOL 1) TTEPLOYN

— ... MOY® NG GLVEYELNG TNG KAALYNG LG TTEPLOYNC
e YVAAEYOVTOG TIC KO
a1eONTNPA, UTOPEL VO TPOGOIOPIGTEL TO EMIMEDO

— Koatavepunuévog ailyopfuoc
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IIwg vtoloyilovpe v naAvd
TIEQIUETOOL VOGS atabnTno;

a=arccos(d(s;,s;))/2r
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IIwg vtoloyilovpe v naAvd

TIEQIUETOOL VOGS atabnTno;
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2 yeon petadb g k-covered ot tng
k-perimeter-covered

« OEQPHMA. YrnoOsrovue 611 kavevos aioOntnpac oev Ppioketal
otnv 1010, Ocon ue kamoiov dlro. OAOKANPY N TEPLOYN TOL OIKTOOD
eival , EQV KA LHOVO Qv KGOe a1oOnTnpoc tov OIKToov

slvou
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Aesntopeong alyoptfpog

« KdbOe arcOnmpoc, avedptnto, VTOAOYICEL
TNV KAALYT TNE OIKNC TOV TEPIUETPOV
— k = min{xdivyn nepuétpov kdbe oucOnTpo}
 ITolvmlokotnta ypoévov: n*d*log(d)
— N aplOuoc oucOnpwv
— d: péyrotoc apOudc yertdvov arstntmpa
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To mpolinpa xoivdng as 3D

aovOPaT OinTua atadnTNowyY
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[lolo €ival To
ETTITTEDO KAAUWNC
autng 1n¢ 3D
TTEPIOXNC;/
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To 3D mpoBAnpa KAAUYNG

* Opropnoc TpoPAnuotog
— A€00UEVOL VO GLVOAOL oucOntpwv o€ Eva 3D
meOlo, KaALTTTETOL KAOE oNueio Tov TESToV amod
TOVAQYIGTOV & a1GON TN PEC;
* YrnoO<éoelc:
— Kdbe aisOnpog yvopilel tnv 01Kn TO
Ye®YPOPIKN €01 KaBmS Kol 0T TOV YEITOVHOV TOV
— H suPereia aicOnong kabe arcOnmmpa
novtelomoleiton ¢ pe 30D coaipo
— O guPéreteg aicOnonc tov arcdnmpov propel va
etvorl AVIGEC

TpApa HMMY, MavemoTthpio Osoocaliag

15



2uvoyn TnG Auong

 H AVon

— “EAott@voouse” 10 YEOUETPIKO TPOPANUO atd TOV
3D yopo otov 2D ywpo, ko katomy otov 1D yopo

— O aryopBuoc tpocsmadel vo TpocolopiceL GV Kot
Kotd TOGO 1 6@aipa Kabe aucOntnpa KaALTTETON
ETOPKDC.

— "o va Tpoco10ploTel 6V KUADTTETOL ETOPKMOG T
ceaipa TOL ocOnTpPa, KOITACOVUE TMC O KOKAOC
KAOe ceU1p1KoL Cap Tov a1sONTNPU KAADTTETOL OO
TOVG YEITOVEC TOV oucOnTpa TOL TOV TEUVOLV
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Texvikn eAarTwong (1)

« 3D =>2D

— I'a va tpocolopicovue Kotd TOGOV OAOKANPO
TO TTEOLO KOAVTTETOL EMAPKMOS, KOITALOVUE TIC
cOULpES OAMV TOV cucOnThpov

— Oewpnua 1. Edv kdbe opaipa elvon a-sphere-
covered, tote 1o medio eivon a-covered
* O aoOnmpocg S; eivon a-sphere-covered eqv 6Aa Ta
onueio ¢ opaipog Tov gival sphere-covered amod
TOVAAYIOTOV & a1GONTNPEC, ONA., TAV®D 1] LEGO GTIG
cPoipeC TOLAdYIoTOV o uGONTP®V

TpApa HMMY, MavemoTthpio Osoocaliag

17



Texvikn eAatTwong (1)
« 2D =>1D

— I'la Tpooolopicovpue dv N ceaipa Kdbe cucOnmpo
KOADTITETAL ETOPKMDC, KOITALOVUE TOC KAAVTTETOL
Kk&Oe spherical cap ko Td¢ kaAvTTETAL KAOE Circle
TNG TOUNG TOV OVO GPAULPWOV
* (Ocite TNV EMOUEVN OLOLPAVELXL)

— llopiguo 1: Ocwpnote omoroonmote acsbnnpa S;.
Edv kdBe onueio mévm otnv S; elvon a-cap-covered,
10tE M oQaipa S; elvor a-sphere-covered
* 'Eva onueio p eivan a-cap-covered eqv Bpioketal movo o€

TOVAGY1GTOV & Caps
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Cap kai circle |
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Cap kai circle |l
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* petvon 2-cap-covered (Aoym Cap(l, J) kol Cap(l, k))

k-cap-covered

Cenfi, j)
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Texvikn eAatTtwong (1)

« 2D =>1D

— Oepnua 2: Oswpovue kdOe aisOnmpa S; Kot
K@Og Evav amd Tovg yeitoveg tov S;. Eav kabe
KkokAog Cir(l, J) eivon e~circle-covered, téte n
ocpaipa S; elvon a-cap-covered

— "Evag kokhog efvon a-circle-covered gdv kdbe
ONUELD TAV® GTOV KOKAO OTOV KOAVTTETOL OTTO
TOVAQYIGTOV & Caps
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k-circle-covered

« Cir(l, j) etvon 1-circle-covered (A0ym tov Cap(l, k))

Cenfi, [}

.............................
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TexviKn eAaTTwong (1V)

« 2D=>1D
— Stretching kdébe kdxAo oe o 1D ypopun, to
eminmedo g circle coverage umopet va
TPOGOIOPIOTEL EDKOAU
— Avto umopel va, yiver pue tov aAyoplouo yo tnv
eniAvon tov TpoPAnuatoc 2-D kdAvyng
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Mapadeiyya EAATTWONG

TpApa HMMY, MavemoTthpio Osoocaliag

25



‘ Mapadeiyya EAATTWONG
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'YmoAoyiopog Tng circle
coverage

Cen(i, j
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'YmoAoyiopog Tng circle
coverage

Cen(i, j) Cap(i, j) Cen(i, j)

Cir(i, j)
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'YmoAoyiopog Tng circle
coverage
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'YmoAoyiopog Tng circle
coverage
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O 1TARPNS aAyopibuog

* KaOe aicbntpag S;, avecaptnra,
vroAoYyilel tnv circle coverage kdde
KUKAOVL TNG oPaipac TOV
— sphere_coverage of s, =

min{circle coverage 6 Amv towv KOKA®VY TOV S;}

* GUVOAIKT] coverage = min{tng sphere

coverage oLwv ToV aicOntmpwv}
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[ToAutTAOKOTNTA

* T'to va vmoloyicovpue tnv sphere coverage evog
acOntipa: O(log(d)*d?)
— d glvan 0 ué€yrotog apOpndg yertovmv evog
OTO100NTTOTE OO TN PO

« Yuvolkd: O(n*log(d)*d?)

— N givar 0 ap1OUOC cucOnTp®V TOL TEdIOL
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