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Outline

e Qutlier detection is crucial to reliable research

e Definition of , outlier” varies by application
* Increasing online availability of environmental time-series data

e Approach: Provide public Web service for outlier analysis

* Based on ensemble of outlier detection methods from different R-packages

e Operating on data sourced from Sensor Observation Service (SOS)
or from files from the cloud

e Accessible via REST API

e Outlook: Refine initial EOSC-HUB prototype throughout eLTER+ project
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Encapsulation behind REST API - Using OpenAPI/Swagger = lupyteriab x  + - B
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request_url=request_url_black_sos
query=query_black_sos_S2deg.

Outliers defined
by method and
data subset

Data retrieved

default / via Web API

‘ /qs_blocking Retrieve a parameter from one station from start to end

set_config( config( ssl_verifypser = L, ssl verifyhost = 8L ) )
res=GET(request_url, query=query)

zipfile-tanpfile(files
fle=File(zipfils, "wo
writsBin{content(res), fle)
close(fls)

Frequency tables
with outlier and
method/
datasubset

results-utils: :unzip(zipfile, list=TRUE)

ts=read. table(unz(zipfile,filss), sep = ";", header=T)
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tstinestanp=as POSDXct(gsub(” (\\(I\\))","™", as.character(tsitimestamp)), format = "¥d-Xm-%y %HIBM:%S", £2="UTCT)

‘ /qs_blocking Perform outlier analysis on file(s) stored in remote repo

ts=ts[order(ts§timestamp), ]

Input data with
values flagged as

File-based outliers

ts_outliers=melt(ts[,-c(3,4,5,6,7,8,9,10)], id.vars=c("timestamp”, "FIELONAME™))

ts_outliers=ts_outliers[lis.na(ts_outlierssvalue) & ts_outliersfvalue > @,]

s i i ts_
csv files from aineatomin(ES$UALLE, na.ronT)
cloud service e

rounder=(10~(d1fLog1e-1})
interval=round( (d1F¥/5)/rounder)*rounder

minLab=Floor(minval/interval)*interval
maxt ab=ceiling(saxval/interval) *interval

fact=naviab/length(levels(ts_ourlierssvariable))
/_breaks=c (unique(as.numeric(ts_outlierssvariable)-(1+lengen(levels(ts_outliers$variable))))*fact, seq(minisb, maxiab, interval))
1abels=c((levels(ts_outlierssvariable)), seq(minlab, maxLab, interval))

Data
preparation

Outlier
analysis

geplot(ts, aes(x-‘t:\mesramp]‘ +
‘Facet_gria(.~FLELDNAM

Data
retrieval
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Univariate ensemble outlier
analysis** of time series
considering multiple sub

Table with ...
rows => values

ELV-WS2500_AirTemperatute_ws2500_degC

Data harvest

fromie and ... data sets defined by a.) “

Sata sources columns => parameter duration of moving %0
and datettime windows and b.) time steps
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5054R::S0S() — getOberservation() Function to read data from an existing Sensor Observation Service i =

Source Code and Skecedn i -
**  R-Functions: outlier(), getoutliers(), LocScaleB(), UnivariateOutlierDetection(), lofactor(), grubbs.test() oﬁﬂé'igﬁili?HD'hﬁ'aﬁ."ni‘“EZZ;- ==

R-Packages: GmAMisc, extremevalues, univOutl, OutlierDetection, DMwR, outliers

Example Notebooks: SRR . oononoan ®

https://github.com/d0Org0Id/OutlierDetection4EOQSC m 3

univoull LocScaleB_G
univout_LocScaleB_IQR_k2 -
univout_LocScaleB_IDR_k2 -



https://github.com/d0rg0ld/OutlierDetection4EOSC
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