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Motivacija

Parastas antenas sensoru tiklos
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Parasti sensoru mezgliem lieto antenas,
kuras visos virzienos izstaro vienadu
jaudu. Attiecigi arT ir vienadi jltigas visos
virzienos

Vienkarsa gan izgatavosana gan
ekspluatacija



Motivacija

Virziendarbibas antenu prieksrocibas
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Motivacija

Virziendarbibas antenu tipi

Aktivo elementu masivi Parazitisko elementu antenas

llustracij llustracija no
W jartutorial.eu/06.antennas/anl4.en.html j
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www.radartutorial.eu/06.antennas/an14.en.html
www.jpo.go.jp/seido_e/rekishi_e/hidetsugu_yagi.htm

Antenas

Elektroniski vadamas parazitiskas antenas

ESPAR, [2]

+ neierobezots virziendarbibas
variantu skaits

- sarezgita vadiba

- masiva, lieli izmeéri

+ vienkars$a vadiba

- viegli deforméjama

- ierobezots virziendarbibas
variantu skaits
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Antenas

DielektrikT ieslégta antena, [3]

4o R-amenl &4 m
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+ ievérojami samazinas antenas izméri
+ antenas elementi mehaniski aizsargati
? dielektriskais materials ar lielu e un maziem zudumiem
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Antenas

Uzdevums

Apvienot ESPAR un SPIDA antenu labakas 1pasibas un izveidot savu
antenu:

s ESAPR antenas konstrukcija: monolita pamatne
m SPIDA vadiba - pasivos elementus vada izmantojot elektroniski
vadamu slédzi

= Antenas elementi ievietoti dielektriskaja materiala ar lielu . Tas
gan samazina antenas izmeérus par ~ /e gan art aizsarga
antenas elementus no nevélamam deformacijam.
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Antenas

Materiali

Materials | Material Fiters |

- Search Parameter
Search by Property (Relative Search Citeria————————————— Librai
— by Name by Propety
Sech | Relative Pemiviy -
Name | Location Oigin | / ‘
Fiogers TMM 10 (tm] SyeLibrary Materisls 98
lon AR 1000 {im) SyeLibrary Materisls 10
Tacoric CER-10 (m) SysLibrary Material 10
sapphite SysLibrary Materials
Flogers ROZ010 (m) SysLibrary Materials
Fogers RO3210 (tm) SysLibrary Matsrials
Fogers R /duoid EDT0/6010LM (im) | SyeLibrary Matsriaks
(e SysLibrary Matsriaks
et SyeLibrary Matsriaks
galium_stseride SysLibrary Materials
diamend SysLibrary Materials
£ |
View/Edit Materials . | fdd Material | Clone Maleals) |

Metalisks silicijs ¢ = 11.9

Orgstikls, €

Ivars Driki

DE-SPIDA antena sensoru tikliem



Antenas

DE-SPIDA antenas modelis
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Teorija

Antenas darbibas principi

= signalu pievada centralajam
elementam

m parazitiskie elementi signalu
uztver un novada uz kédi, ko
veido vadibas rezistori X;

= signals atstarojas no
noslégtas vadibas kédes un
atgriezas atpakal
parazitiskaja elementa

m parazitiskie elementi izstaro
signalu ar fazes nobidi

m izstarotie lauki summéjas
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Teorija

Antenas darbibas matematiskais apraksts

m Stravu parazitisko elementu ieeja atrod izmantot antenas
impedances matricu Z

io Zoo Zo1 . Zos Uo
i | _ [ £ Zan+jX VAT 0
g Zeo Zs1 Zes + X5 0

= Antenas virziendarbibas diagrammu elektiskajam laukam veido
tas aktiva elementa starojuma Ey (6, ¢) un parazitisko elementu
starojumu E,(6, ¢) summa, nemot véra stravu katra no
elementiem ip, un vilnu gajiena starpibu d, attieciba pret antenas
centralo elementu:

6
E(0,¢) = coEo(0, ) + > _ cne P E(6, )

n=1
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Teorija

Antenas impedances matrica Z
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Antenas impedances matricas Z elementu skaitliskas vértibas atkariba no
attaluma starp aktivo un pasivajiem elementiem r,. Seit h, = hp = ho, kur hg
ir izoléta ceturtdalvilna monopola rezonanses garums un attiecigi Z; ir ta
ieejas pretestiba. Aprékini veikti ar NEC2 programmatiru [4]
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Modelis

Vienkarsas divu elementu antenas modelis

= X; maina virziendarbibas
diagrammu

= Mainot h, var noskanot
antenu rezonansé

= Mainot h, var noskanot X;
mainas robezas

= Mainot r, mainas viss
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Modelis

Divu elementu antena, SPIDA geometrija

hp/he=0.924

he=0.238 A
rp=0.28 A
Xo=0pen

X =short
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Modelis

Divu elementu antena, v1

AT hp/hq=0.850
he=0.225 A
|_A‘“ rp=0.25 1
e Xo=0pen
GND X =short
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Modelis

Divu elementu antena, v2

ANT1
h,/h,=0.850
|_A he=0.225 A
rp=0.25%
Xo=0pen
o
X;=(0.0+30.0j)) @
GND
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Modelis

Divu elementu antena, v3

ANT1
h,/h,=0.850
|_A h,=0.225 A
rp=0.25%
Xo=short
o
X;=(0.0+30.0j)) @
GND
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Modelis

Divu elementu antena, v4

ANT1
hyp /ha =0.850
Fns ha=0.225 %
I rp=0.25%
ZX X,=(0.0-30.0j) @
B X, =(0.0+30.0j) ©
GND
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Modelis

Elektroniskas komutacijas shéma

ANT1
C1
100pF
GND 5UP62214TB 1 Lx
IN  OUT1
1000pFI outz P8 L1
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Modelis

Starojuma diagrammas 7 elementu antenai, v2




Modelis

Starojuma diagrammas 7 elementu antenai, v3
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Merijumu rezultati

©©6 Ubuntu Frame

Modelis

SPRIEGUMA MODULA REGULEJUMS:
Wi w2 w3 e L
® pecli.. o o] o] ] [
Voltl Volt2 Volts Volta  volt
O pecspr... 3 o 0 o 3
dom
references sign... [0_|
lestatit vertibas
h
MOTORA KONTROLE: 2
Uz starta poziciju
TESTU KONTROLE:
= amerlcrt Saglabat ka attelu
2 400 soll &Pl ™o o1abat ka koordinates
® 800 soli apli
5 1600 soli aplt
Sai tepu

“Recieved
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Noslégums

Noslégums

Rezultati

Izstradata antenas koncepcija

= Notiek optimalu tas parametru noteikSana gan ar skaitliskas
modeléSanas gan art ar mérjjumu palidzibu.

Pagaidam neatrisinata probléma - antenas salagosSana

Pateicibas

EDI par iespeju piedalities projektd un ESF par finanséjumu
= K. Prieditim par sadarbibu mérijumu veikSana

Ivars Drikis, Leo Selavo

DE-SPIDA antena sensoru tikliem



Literatra

Literatura |

@ M. Nilsson.
Directional antennas for wireless sensor networks.
In Proceedings of 9th Scandinavian Workshop on Wireless
Adhoc Networks (Adhoc’09), page 4, Uppsala, Sweden, 2009.

@ K. Prieditis, I. Drikis, and L. Selavo.
Passive elements array antena for wireless sensor networks.
In ACM SenSys 2010, Zurich, 2010.

[@ J.Lu, D. Ireland, and R. Schiub.
Dielectric embedded ESPAR (DE-ESPAR) antenna array for
wireless communications.
IEEE Trans. Antennas Propag., 53:2437-2443, 2005.

[§ G.J.Burkeand A. J. Poggio.
Numerical Electromagnetic Code (NEC) - Method of Moments.
Technical report, Lawrence Livermore Laboratory, 1981.

Ivars Drikis, Leo Selavo

DE-SPIDA antena sensoru tikliem



	Motivacija
	Antenas
	Teorija
	Modelis
	Noslegums
	Literatura

