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Sensor Web?



pachube \M
e SAFECASTHR

OUT MAPS FAQ SUBMIT DOWHNLOAD DATA ENGLISH B8

ll  Safecast is a global sen -
empower people with da

OGC SWE

/
SOS-T
SIR/SOR
SES
WNS

F T 7 W

@ LT Ty F-Fata




Sensor Web?
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Sensor Data Analysis Workflow

Build Request Send and Receive Request Data Analysis

Encoding Functions Parsing Functions
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Mapped Classes (excerpt)

R Classes

XML Schema Elements

S0S

S0S

S0S_1.0.0

SosCapabilities_1.0.0
SosFilter_Capabilities
SosContents
SosObservationOffering

SosDescribeSensor

SosGetObservation

sos:GetCapabilities<------
sos:Filter_Capabilities
sos:Contents ¢-----------1
sos:0bservationOffering
sos:DescribeSensor
sos:GetObservation

0&M
OmObservationCollection
OmObservation

OmObservationProperty @

om:ObservationCollection |
om:0bservation
om:0ObservationProperty

OmMeasurement om:Measurement
SaSamplingPoint sa:SamplingPoint
OWS Common

OwsGetCapabilities,
OwsGetCapabilities_1.1.0
OwsExceptionReport
OwsCapabilities
OwsServiceldentification
OwsContents

—

ows:GetCapabilities ------ d

ows:ExceptionReport
ows:Capabilities
ows:Serviceldentification
ows:Contents

e E -

Response Parsing

} Request Encoding

Response Parsing

} Request Encoding

Response Parsing



Temperature in Minster and Karnten, 2009
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demo(“weathersos”)
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weathersos <- 505 (url = "http://v-swe.uni-muenstcer.de: 8080/ Weather505/303™)

22 E g s sy ittt sttt s i
# Eegquest two procedures
obs <- getCbh=zervation(sos = weathersos, offering = off,
procedure = =zosProcedures (off),
eventTime = =zosCreateEventTimelist (sosCreateTimePeriod(=zo=z = weathers=sos,
begin = a=s.POSIXct ("2009-08-10 12:00"),
end = as.POSIXct ("2009-08-20 12:00™))))

# Create plot
# LAttention: plots ignore the fact that the times do HOT perfectly match!
X <— B0O
plot(x = obs[[1]]Eresult[[1]][1:x], v = obs[[1]]Eresult[[3]][1l:x), type = "1V,
cal = "zteelblue™, main = "Temperature in Muenster and Eaernten, 2008"™,
Xlabk = "Time (00:00 o'clock)™,
ylab = "Temperature (°C)",
Xaxt="n") % do not plot =x-axis
r <£- as.P0SIXct (round(range (oba[[1]]Eresult[[1]]), "days"))
axiz.POSI¥ct(2ide = 1, ®x = obs[[1]]@result[[1])][1:=x], format = "%d. %h",
at = seqg(r[l], r[2], by="day"))
lines(x = obs[[2]]Eresulc[[1])][1:x], v = obs[[2]]Eresulc([[3])][1:x],
col = "orange™)
legend ("topleft™, legend = c("MHuenster"™, "Eaernten™),
col = oc("steelblue", "orange"), lty = 1, btoty="n")




IDW Interpolation of NO2, 2003-12-01 12:00:00

demo(“airquality”)
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spatio-temporal data in tables

 time-wide where different columns reflect
different moments in time,

* space-wide where different columns reflect
different measurement locations or areas, or

* long formats where each record reflects a
single time and space combination.



Spatial features
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R> air_quality[Germany, "2008::2009", "PM10"] '

R> aggregate(x, by, FUN, ..., simplify = TRUE) '
R> over(x, y) '
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WPS4R

http://52north.org/wpsér

Expose arbitrary R scripts via WPS

Variety of input and output formats
— Under development!
— Vector, Raster, ...

Current Use Cases: Reproducibility,
Clients/Usability, Publishing
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http://52north.org/wps4r
https://wiki.52north.org/bin/view/Geostatistics/WPS4R

Demo
KML, Images,

: Rasters, Tables,
Client/UlI

\ /Shapefiles

spacetime S0s4R
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# wps.in: sos url, string, title = 505 serwvice URL,

# abstract = S05 URL endpoint,

# wvalue = http://v-swe.uni-muenster.de:8888/Weathers05/s0s,

# minOccurs = @, maxOccurs = 1;

#sos_url <- “"http://v-swe.uni-muenster.de:3088/Weathers05/sos”

# wps.in: offering_id, type = string, title = identifier for the
# wvalue = ATMOSPHERIC TEMPERATURE;
#offering id <- "ATMOSPHERIC TEMPERATURE"

23

24 # wps.in: offering_days, integer, temporal extent,
25 # the number of days the plot spans to the past,
26 # value = 7,

27 # minOccurs = @, maxOccurs = 1;

28 #offering_days <- 7

29

38 # wps.in: offering_station, type = integer, title = identifier for the used offgring,
31 # walue = 1,

32 # minOccurs = @, maxOccurs = 1;
33 #offering_station <- 1

34

35 # wps.in: image_width, type = integer, title = width of the generated image in pixels,
36 # walue = 808, minOccurs = @, maxlccurs = 1;
37 # wps.in: image_height, type = integer, title = height of the generated image irn pixels,
38 # walue = 588, minOccurs = @, maxlccurs = 1;
39 #image_width = B88;

48 #image height = 588;

41
42
43 # 505 and time series analysis

45 # establish a connection to a 505 instance with default settings
46 sos £- S05{url = sos_url)
47




Bfoth Web Admin Console

[ Save and Activate Configuration || Load Actlve Configuration || Uplead Configuration File ]{Reset { Upload Process Ill Upaate Remote Repositories || Upload R Seript |
v Sebeer Settngs
Viggat b feposiuiies

Namw  LecalRAlgodithmBeapository -
Class  org.nS2wps.sermrr. LocalRAIgO) Please enter the process name
Activa. (owdo F ewnrsce name choadd he 1nlile flanawa) it bk

E8oth Web Admin Console

| Save and Activate Configuration || Load Active Conflguration || Upload Canflguration File || Reset || Upload Process || Update Remote Repasitories || Upload R Script |
. Sin_u §éqnngs
_Algorithim Rtepasitories . ==
x E
Name  LocalRAlgorithm Repository.
Class  org.n52.wps,serverrLocalRAlgorithmRep
Active

Progertses =

‘ ...1
) R

Name Value :

Algorithm 019,52, wps. Server 1 intersection VX

Algarithm org n52.wps. server.t RandomNumbers} P X

Algorithm org.nS2.wps, server.r Sum P X

Rserve_Host locathost FX.

Rsarve_Port €311 VX, I
2 =~

«  Parsers 2

» Generators
+ Remote Repositonies




—<=ns:ProcessDescriptions xsi:schemal.ocation="http:/"www opengis net'wps/1.0.0 http:/'schemas opengis net/wps/1.0 0/wpsDescribeProcess response xsd” 3
version="1.0.0">
— <ProcessDescription statusSupported="true" storeSupported="trus" ns:processVersion="1.0.0">
<nsl:Tdentifier=org n52 wps.server.r.SosPlot</ns1:Identifier=
<nsl:Title=Plot 505 Time Series</msl:Title>
—<nsl:Abstract>
Accesses 2 SOS with sos4R and create  ~~ o . , . ; "
</ns1:Abstract> 5" xlim:href="http://localhost: 8080/ wps/ " E\scripts/SosPlot R"/=
<nsl:Metadata xlin:title="R Script” abuw
=nsl:Metadata xlin:title="F. Session Info" about="FE Console output of sessionInfo() method in B content 15 generated dynamaically for the current stat
/sessiominfo jsp” /=
—<Datalnputs>
— <Input minOccurs="0" maxOccurs="1"=

<Input minOQccurs="0" maxOccurs="1">
<nsl:Identifier=sos url</nsl:Identifier>
<nsl:Title=null</nsl:Title>
=nsl:Abstract=50S5 URL endpoint</nsl:Abstract>
— <LiteralData=
<nsl:DataType nsl:reference="xs:string" />
=<nsl:AnvValue'=
=<DefaultValue=http://v-swe uni-muenster. de: 8080/ WeatherSOS5/sos</Default Value>
</LiteralData>
</Input=

=/Input=
— <Input minOccurs="0" maxOccurs="1">
=nsl:Identifier~offering days=/nsl:Identifier>
<nsl:Title=temporal extent</ns1:Title>
=nsl:Abstract=the number of davs the plot spans to the past</nsl:Abstract=
—<LiteralData>




<?xml wversion="1.8" encoding="UTF-8"?>
<wps:Execute service="WPS" version="1.8.8"
xmlns twps="http: Swww. opengis.net/wps/1.8.8" wmlns:ows="http:/ /www. opengis.r
x¥mlns:xlink="http:/ www.w3.org/ 1999/ /xLink" xmlns:xsi="http://www.w3.org/ 2661
xsi:schemalocation="http://www.opengis.net/wps/1.8.0 http://schemas.opengis.
<ows:Identifierrorg.n52.wps.server.r.SosPlot</ows:Identifier:s
<wps:Datalnputss:
Lwps:Inputs
<ows:Identifierroffering days</ows:Identifier:
<ows:Title></ows:Title>
<wps:Data>
<wps:literalData»3</wps:LiteralData>
</wps:Data>
<fwps:Inputs

<!-- <wps:Inputs> --»

¢! -- <ows:Identifier>offering_id</ows:Identifier: --:»

l-- <ows:Title></ows:Title> -->

<l-- <wps:Data> --»

<!-- <wps:LiteralData>ATMOSPHERIC TEMPERATURE</wps:LiteralData> --3»
<l-- </wps:Data> --»

<l-- </wps:Inputs> --»

<wps:Inputs
cows:Identifierzimage width</ows:Identifier>
<ows:Titler></ows:Title>
<wps:Dataz
<wps:LiteralData»5@88</wps:LiteralDatax
</wps:Dataz
<wps:Input>
<wps:Inputs
<ows:Identifiersimage height</ows:Identifier:
<ows:Titlex</ows:Title:
<wps:Data>
<wps:LiteralData>5@@</wps:LiteralDataz>
</wps:Data>
<,/wps:Input>
</wps:Datalnputs>
{wps:ResponseForms
<wps:RawDatalutput mimeType="'imaoge/jpeg":
<ows:Identifierroutput_image</ows:Identifier:
</wps:RawDataldutput:
</wps:ResponseForm:
</wps :Execute?]

et/ows/1.1"
SXMLSchema-instance™
net/wps/1. 8.8/ wpsExecute_request.xsd”>




Send Request

e http://localhost:8080/52n-wps-
webapp/test.html

e Select R_sosPlot.xml

e DescribeProcess:
http://localhost:8080/52n-wps-
webapp/WebProcessingService?Request
=DescribeProcess&Service=WPS&identifi
er=org.n52.wps.server.r.SosPlot



http://localhost:8080/52n-wps-webapp/WebProcessingService?Request=DescribeProcess&Service=WPS&identifier=org.n52.wps.server.r.SosPlot
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http://localhost:8080/52n-wps-webapp/WebProcessingService?Request=DescribeProcess&Service=WPS&identifier=org.n52.wps.server.r.SosPlot
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urn:ogc:defproperty:OGC::Temperature in Cel
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Dynamic Time Series Plot
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Mai 21 00:05 Mai 22 00:04
urn:ogc.objectfeature:OSIRIS-HWS: 3TiBb&391-7696-4864-9d07-15447eae2b93
from hitp:/iv-swe.uni-muenster.de:8080/\WeatherSOS/sos

Mai 22 13:34




Goal

Make Sensor Web work, make it accessible

Scalable and sustainable information systems

... across domains



Outlook

O&M

— GDAL and rgdal?

— om package?
AR to WPS4R
Promoting/Advancing spacetime
WPS4R Use Cases




Talk to me...

Quality (Modelling, Visualisation)
Open Data

Questions?

Do you use R and the Sensor Web?






INTeroperability and Automated MAPping

“backend” R package
— http://www.intamap.org/intamap-package.php

WPS Server
O&M Input

Clients

— JAVA API
— Stand-alone: http://www.intamap.org/tryGenericClient.php
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