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Organizatorisks atgadinajums

e Datumi:
— 06.01.2017. 13:00-15:00 — Melna piektdiena
—11.01.2017. 14:30-16:00 — Eksamens

— 18.01.2017. 14:30-18:00 — Praktisko darbu
projektu atradisana, atzimju izlikSana



Semantika

Attieciba starp zimém un
to jédzienisko nozimi, kas
nav atkarigas no to
interpretésanas un
izmantosanas.
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Visur esosa

Computing)

Lietu timek

Dati, kurus

Konteksts

skaitloSana (Ubiquitous

Lietu internets (Internet of Things)

is (Web of Things)

naredzets:

— publicét (padarit pieejamus citiem)

— spét vélak saprast un izmantot

— makonskaitlosana (Cloud computing)



Saistitas temas

Semantika, meta dati

Saistitie dati un semantiskais timeklis (Linked
Data and Semantic Web)

Zinatne par datiem (Data Science)
Lielie dati (Big Data)



Kas butu nepieciesams...

* Lai savaktos datus varétu saprast, interpreteéet
un izmantot:

— citi cilveki?
— pasi pétnieki péc kada laika?



Semantisko sensoru tiklu temas

e Sensoru datu un meta datu avoti

— Sensoru datu ieguve no uC, telefona, bezvadu tikliem,
pula (crow sourcing)

— Meta datu ieguve ar ievades metode vai no sensoru
datiem
* Sensoru datu modelésana un publicésana
— Sensoru datu ontoligiskais attélojums
— Meta dati ka saistitie dati (Linked Data)
— APIs
— Veésturisko datu publicésana



Semantisko sensoru tiklu témas (2)

* Sensoru datu pielietojums

— Sarezgitu notikumu apstrade no sensoru tiklu datu
plismas

— Sensoru timek|a APl izveide
— Visur esosas skaitlosanas pielietojumi
— Meklésana sensoru datos



Atkape



Kas tad ir sensori?




Ka Jus ar tiem sarunajaties?

Ar vienkarsiem analogiem vai digitaliem
signaliem

lzmantojot vienkarsus protokolus, pieméram
12C

Tie nesaprot HTTP vai TCP/IP

Tie japiesledz kadai “gudrakai” iekartai,
pieméram, mikrokontrolierim




OK, ka Jus sarunajaties ar uC?

* |zveidojot programmu, pieméram, MansOS vai
TinyOS vai Arduino IDE

* Liekot tai izvadit datus uz seriala porta vai pa
radio

* Piesledzot tikla saskarni, iespé&jama ari sazina
caur HTTP



Ko mes varam izmerit ar sensoriem?



Vienkarsas fiziskas ipasibas

Spéeks

Spiediens

Stiepe
Deformacija
Locisanas
Magnétiskais lauks
Utt. utjp.



Vide

Temperatura

Gaisa spiediens
Mitrums

Gaisma

Gazes koncentracija
Troksnis

Utt. utjp.



Kur Jus esat, kas Jums apkart

GPS
Kompass
Augstums
Paatrinajums
Attalums
Skana

Utt. utjp.



Cilveks

ElpoSanas biezums
Sirdspuksti
Asinspiediens
Adas temperatira
EEG

Balss

Utt. utjp.



Sensoru lietojumu veidi

* Laika intervala bazétie lietojumi
— Sensoru ievac datus regularos intervalos
* Notikumu bazetie lietojumi
— Sensori ievac datus tikai notiekot konkrétiem
notikumiem



Sensoru tiklu ontologijas

Novérojumu un meéerijumu modelis OWL, ko
virza OGC Sensor Web Enablement Initiative

Semantisko sensoru tiklu ontologija, ko virza
W3C Semantic Sensor Network Incubator
Group

OntoSensor ontologija, kas uzbtuvéta uz SUMO
un ISO 19115 (geo meta dati)

Daudzas citas



Novéerojuma modelésana

Sensor Place
. Feature
location v

/ featureOfInterest

Observation

observedProperty
e Propert
samplingTime result perty
X
ResultData
hasBeginning hasEnd value uom

¥ / N
(numeric) | UnitOfMeasurement l
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Piekluve datiem

* Ar RDF
* |lzmantojot SPARQL



Piemers: the Monitron

humidity and
temperature
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barometric
pressure sensor

optical dust
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~

host
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Monitron
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Semantic Synchrony arhitektura

Arduino Nano + sensori

Sensoru dati tiek ievakti cikliski — novérojumi tiek
veikti regularos intervalos un dati tiek agregeéti
Novérojumi un kladu pazinojumi tiek nosutiti uz
bazes datoru ka OSC zinojumi

Bazes dators var nosutit pazinojumus Monitron
iekartai

Programma uz bazes datora parveido sanemtos
datus RDF formata, pievienojot tos RDF plusmai

izmantojot RDFAgents, ka ari katrs novérojums
tiek ieklauts RDF grafa



1. solis: uzbuvet iekartu

Pasutit detalas
Sagriezt vadus
Pielodeét te

Uzlikt termoizlaciju tur
Gatavs!
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2. solis: uzrakstit programmaturu

* |zvads izskatas sekojoss:

/om/system/time 1753A23

/om/sensor/7bb20610/vibr 1753A23 1754CEE 10000 0.003 0.022 0.021 0.000000
/om/sensor/md9745apzf/sound 1753A23 1754CEE 10000 0.254 0.792 0.507 0.001740
/om/sensor/photo/light 1753A23 1754CEE 10000 0.561 0.567 0.565 0.000020
/om/sensor/rht03/humid 1754CFC 1754D03 1 0.490 0.490 0.4%90 0.000000
/om/sensor/rht03/temp 1754CFC 1754D03 1 1.000 22.600 22.600 0.000000
/om/sensor/bmp085/press 1754D0B 1754D17 1 1.000 101209.000 101209.000 0.000000
/om/sensor/bmp085/temp 1754D0B 1754D17 1 1.000 23.500 23.500 0.000000
/om/sensor/gp2yl010au0f/dust 1754D1F 1754D29 1 0.160 0.160 0.160 0.000000
/om/sensor/sel0/motion 1753A23 1754D2E 1 0

 Katram noverojumam:
— Sensora ID, laika intervals, novérojumu skaits,
minimala vértiba, maksimala vértiba, vidéja vertiba,
starpiba
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3. solis: paplasinat sensoru ontologiju

* Jums nepiecieSamas

v ©Sensor
klases katram Jusu g faS.De‘.e““
onizationSmokeDetector
iekartas sensoram XBandDopplerMotionSensor
barometer
. = A5 ‘color light level sensor’
e Katra izdod savadaku hyarometer
novérojumu 'Ilght level sensor’
'optical dust sensor’
= 1=l = '‘passive infrared sensor’
* Ar Savadakam 'sound level sensor’
meérvienibam -

'vibration level sensor’
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4. solis: aprakstiet sensoru

e Katrs sensors ir Sensor apaksklases instance

e lekartaiir vairak ka vienu sensors, ja ta méra vairak ka vienu
kvantitati (pieméram, temperatura + spiediens)

:avago-adjd-s3 1 1-cr999_1 a m:ColorLightLevelSensor ;

rdfs:label "color light level sensor of Monitron #I" ;

rdfs:comment "an Avago Technologies AD)D-S3 | | -CR999 miniature surface mount RGB digital
color sensor which has been calibrated to output red, green, and blue color values from 0 to 1" .

:bosch-bmp085_| thermometer a m:Thermometer ;

rdfs:label "thermometer #| of Monitron #|" ;

rdfs:comment "a Bosch BMP085 digital (barometric) pressure sensor which has been calibrated
to output temperature values in degrees Celsius" .

:bosch-bmp085_| barometer a m:Barometer ;

rdfs:label "barometer of Monitron #1" ;

rdfs:comment "a Bosch BMP085 digital (barometric) pressure sensor which has been calibrated
to output pressure values in pascals" .
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5. solis: pievienojiet logiku

* Kas jadara bazes datoram, ja tas sanem nepilnu
merijumu?

e Katrs meérijums ir jaapstrada savadak

e Var izmanto Java klasu hierarhiju

. events
C) T AirTemperatureObservation
C) @ AtmosphericPressureObservation
&) @ ColorLightLevelObservation
&) @ DustlLevelObservation
£ @ Event
.) % LightLevelObservation
&) @ MotionObservation
£) %@ Observation
£ % RelativeHumidityObservation
L) T SoundLevelObservation
C) 7 VibrationLevelObservation

7Ty
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6. solis: saciet sutit plusmu

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix monitron: <http://fortytwo.net/2012/08/monitron#> .

@prefix om: <http://schemas.opengis.net/om/2.0/> .
@prefix time: <http://www.w3.0rg/2006/time#> .

@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .
@prefix : <http://fortytwo.net/2012/08/universe#> .

:event-UXhu5B5
om:Procedure :bosch-bmp085_1_thermometer ;

om:featureOfinterest :room_1 ;
om:observationLocation :room_1 ;
om:observedProperty monitron:airTemperature ;
om:result [
om:uom monitron:degreesCelsius ;
om:value 23.3;
a om:ResultData] ;
om:samplingTime [
a time:Interval ;
time:hasBeginning [
a time:lnstant ;
time:inXSDDateTime "2012-11-28T07:50:06.132-05:00"AAxsd:dateTime] ;
time:hasknd [
a time:Instant ;
time:inXSDDateTime "2012-11-28T07:50:06.145-05:00"AAxsd:dateTime]] ;
a monitron:AirTemperatureObservation .



7. solis: nosutiet ciklisko pieprasijumu

PREFIX :
PREFIX m:
PREFIX om:
PREFIX rdf:

ns#>

<http://fortytwo.net/2012/08/universe#>
<http://fortytwo.net/2012/08/monitron#>
<http://schemas.opengis.net/om/2.0/>
<http://www.w3.0rqg/1999/02/22-rdf-syntax-

SELECT ?result ?value WHERE {

?0bs rdf:type m:VibrationLevelObservation .

?70bs om:result ?result .
?result om:value ?value .

?70bs om:observationLocation ?loc .
?loc m:containedIn :winslowBuilding .
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8. solis: sanemiet rezultatus!

RDFAgents

Y

host
computer

OSC

v

Monitron

12C,
etc.

v
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Semantic Synchrony kods

* Pieejams Seit:
— https://github.com/joshsh/smsn




Kopsavilkums

* Semantiskiem datiem, kas ieguti no sensoru
tikliem, ir nakotne



12. eseja (pedeéja)

lzdomajiet sensoru datu vaksanas piemeéru, kur dati
ir paredzéti lietoSanai citiem, pieméram,
publicésanai timeklr utt.

Uzdevums —1si aprakstiet savu piemeru (t.sk.
vacamos datus). Kadu informaciju Jus pievienotu
sensoru radijumiem, lai nodrosinatu, ka Sie dati bez
Jusu iejauksanas ir viegli saprotami un citiem
interpretéjami?

Termins: 14.12.2016. 10:00



