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Pielietojumi
Zemes slanu izpéte

Pazemes inzeniertehnisko tiklu
kartéSana (caurulvadi, elektriskie
kabeli u.c.)

Materialu Tpasibu bez kontakta
noteikSana

BUvobjektu diagnostika (armaturas
kartésana, tukSumu atklasana u.c.)

Autocelu diagnostika

Ledus biezuma noteiksana
Apsardzes un glabsanas sistémas
Medicinas iekartas

Objekta izsekosana, aiz sienas
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UWB SRD tehnologiju standartizacija
Eiropa

European Telecommunications Standards Institute (ETSI), short-range
devices UWB applications:

Communications applications
o 3.4GHz - 4.8GHz; 57GHz - 66 GHz
Ground-probing and wall-probing radar
o 10MHz-12.4 GHz
Tank level probing radar
o Around: 5.8GHz; 10 GHz; 25GHz; 61 GHz; 77 GHz;
Sensors™* (Material analysis, object discrimination an tracking)
o 2.2GHz - 8.5GHz
Automotive radar.
o Around: 24GHz*; 77 GHz



1. Etapa uzdevumi

1) UWB radaru sensoru pielietojumu izpéte
telpu drosibas sistemu izveidei.

2) No objektiem atstaroto signalu apstrades
metozu izpéte telpas izmainu, objekta
parvietojuma noteiksanai.

3) UWB radaru sensoru funkcionalo dalu
izstrade



Iestrédns no ieprieksejas VPP
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Darbibas princips

|zstarotais
Tx /l \?bjekts

Vide
Objektu IzSkirSanas spéja Pozicijas noteikSanas precizitate
c c
O, = Oy =
2BW ABW~SNR
Piem.: 1)BW= 1GHz => §,. = 15cm Piem.: 1)BW= 1GHz, SNR =100 => 64~ 7.5mm

2)BW=10GHz => é,- = 1.5cm 2)BW=10GHz , SNR =100 => §4 = 0.75mm



Raksturigie parametri

Parametri\Diapazons 10MHz -100MHz 100MHz -1GHz 1GHz -10GHz
Asfalta,
_ . Zemes slanu, buvkonstrukciju
T Ktdras, mitras _ . v _
Pielietojums . udenstilpnu apsekosana. Dzivibas
augsnes apsekosSana " - . _
apsekosana. pazimju, kustibas
noteikSana
Izsklt:sz:\nas speja: 15m . 1.5m 1.5m ... 15cm 15cm ... 1.5cm
Gaisa (eps=1)
lzSkirSanas spéja: 7.5m ... 0.75m 0.75m ... 7.5cm 7.5cm ... 0.75¢cm
Sausa smilti (eps=4)
Iz_sklrsanas speja: 1.7m .. 17em 17cm ... 1.7cm 1.7cm ... 0.5cm
Udens (eps=81)
MeériSanas attalums <100m, <10m <100m, <1m
. - . <1lkm,b <100m
gaisa, materialos
Antenu (sensora) 15m ... 1.5m 1.5m ... 15¢cm 15¢m ... 1.5¢cm
izmeri
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Eksperimentals piemers

-20V (pikis), <100ps fronte

\

lerosmes
Impulsu
generators

Uztverejs
(Osciloskops)

<

TR

PN

TR

>

Distance

Tiesais

Atstarotais

Meé
lok

rtala
she

Laiks

VPP SOPHIS 4.projekta "GUDPILS" 1.posma

rezultatu seminars




Plaksne 80 cm attaluma no antenam
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Plaksne 1.5m un 2.55m attalumos
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Merijumu rezultati

Attalums Merijumu Atskiriba

80cm 85.94cm 5.94cm
140cm 143.21cm 3.21cm
150cm 153.16cm 3.16cm
192cm 194.11cm 2.11cm
255cm 257.67cm 2.67cm
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Aizsegtu objektu noteiksana
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Apsléptu objektu noteiksana

| ¥ 5.896 ¥ 9382 : : :
....... V. D00S0B3 ¥ 000513 e
u N : :

Gl | #1078
V. 000633

Amplitdda, m

i i 1 i i : i |
0 2 4 B o 1 12 14 16 18 20
Laiks\ ns

Finiera Metala
lokshe lokshe




Materialu biezuma noteiksana
(ledus biezums)
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Ledus biezuma

5cm biezs ledus
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Atstarojumi ir gruti atSkirami
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merijumu signali

17 cm biezs ledus
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Atstarojumi ir atSkirami
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Merijumi laboratorija
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Ledus biezuma merijumu rezultati

Ledus Laiks Apréekinata Aprekinatais Klada, %
Gabala Starp Ledus biezums
Biezums Impulsiem Dielektriska (eps==3.1)

[ns] Konstante

0.598 3.2184 5.095cm 1.9
1.286 3.0752 10.956 cm 0.4
1.992 3.0893 16.971 cm 0.2
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Merijuma atainojums

UWB radars v3.vi

File Edit Operate Tools Window Help
2[5
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Telpas izmainu, objektu parvietojuma
noteiksana: apstrades metozu pétijumi
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Objekta kustibas vizualizacija
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Apstrades rezultati pielietojot galveno
komponentu analizi (PCA)

Cilveks 5
Nav kustibas Cilveks izgaja Cilvéks gaja turp reizes izgaja
caur zonu un atpakal caur zonu
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Miniaturs sensors
(izstrades stadija)
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Makets (izstrades stadija

Atstarojums no metala plaksnes ~30cm attaluma

Method Multiplying Factor Samples Frequency,Hz
adaptive | x64 <A a6 | 25974

‘WaveForm Graph [ Plot0

Impulse radar sensor pr with d y

v ' i v T | ' i T T | ! | T | | ' D T |
400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200
Time

SAYE Signal
-




1)

2)

1)

1)
2)

3)

Rezultatu apkopojums

Publikacijas zinatniskos zurnalos

K. Krumin’sh, V. Peterson, V. Plotsin’sh. The influence of thermal hysteresis of a clocked
comparator on the operation of the comparator type sampling converter. Automatic Control and
Computer Sciences, July 2015, Volume 49, Issue 4, pp 245-253

E. Hermanis, M. Greitans, V. Aristov. Identification of characteristics of two-terminal networks
from the pulse response of the current. Automatic Control and Computer Sciences, July 2015,
Volume 49, Issue 4, pp 239-244.

Raksts konferencu pilna teksta rakstu krajuma un prezentéts plakats

Aristov, V.; Shavelis, R.; Shupols, G.; Cirulis, R., "An investigation of non-traditional approach to
narrowing the GPR pulses," in Radioelektronika (RADIOELEKTRONIKA), 2015 25th International
Conference, vol., no., pp.373-375, 21-22 April 2015 doi: 10.1109/RADIOELEK.2015.7129043

Projekta ietvaros izstradati studiju darbi

Abajs, M. (2015). Impulsveida ultraplatjoslas radaru sensoru pielietojumi drosibas sistémas
(Nepublicéts bakalaura darbs). Rigas Tehniska universitate. [Teicami (9) aizstavéts]

Lielpinka, M. (2015). Talizpétes datu ieguve un apstrade, izmantojot bezpilota lidaparatu
(Nepublicéts bakalaura darbs). Rigas Tehniska universitate. [Loti labi (8) aizstavéets]

Maurins, |. (2015). Nesagraujosa ledus segas biezuma kontrole (Nepublicéts bakalaura darbs).
Rigas Tehniska universitate. [Loti labi (8) aizstavets]



Nakama etapa uzdevumi

— Telpas izmainu noteikSanas precizitates parbaude.

— NetieSa veida materialu parametru (biezumes,
vaditspéja, dielektriska caurlaidiba) noteikSanas
eksperimentalie pétijumi

— Impulsa radara sensora eksperimentala maketa
izveide
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Paldies par uzmanibul!

Jautajumi?
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