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From Heterogeneous Sensor Data to waves
Anomaly Detection

» RDF-ization: From heterogeneous

sensor data to Linked sensor data A
v i<
» Compression: From Linked sensor “’f““(«
data to compressed streams of B ) «e.(’(*
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» Anomaly Detection: Analyzing
SPARQL output to detect anomalies
in real-time
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Architecture based on Modern Big

Data Frameworks
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WHY Water Resource Management?




Non-revenue water e
NRW, a major stake for water network operators ATOS SE

Water SUPPLIED to the network

Water BILLED to customers

NON-REVENUE WATER (NRW)

48.6 X2 the annual domestic
billion water consumption of the

m3/year USA@W

Loss of
uUs$14 billion/year




Non-revenue water .
Multiple factors cause NRW ATOS SE

Physical losses Water Commercial losses
— 32 billion m3/year ; — 16 billion m3/year

|ole0)daiei — Inaccurate
AlE metering
Leakage e — Data handling
errors

—90% of leaks
are invisible...

Billed
ENVIRONMENTAL STAKE

ECONOMICAL STAKE
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|
Non-revenue water

WAVES
NRW, a globalocal challenge ATOS SE

Water demand is projected to increase by 550/0 globally
between 2000 and 2050

Demand will mainly come from:
Manufacturing: +400%

Electricity: +140%
Domestic use: +130%

—->The NRW global issue can only be solved locally
thanks to a holistic water network management

) WAVES

t

ource: The OECD Environmental Outlook to 2050 (OECD, 2012)
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Smart Water and Wastewater
systems for cities

WAVES
ATOS SE

Real-time Modelling,
management of automated
multi-source data diagnosis

Looking ahead,
decision-aid, scenario
generation, reporting
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Source: http://www.ondeosystems.com/en/smart-water-2/
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Use-case Scenario: Anomaly Detection WAVES
- ATOS SE
in Water Network

Threshold-based anomaly detection per sector

Computing real-time water consumption C, at time t for each sector
: belonging to the network topology:

C.(t)= sum of values of input flow sensors — sum of values of input flow sensors

: Filtering values that exceed the
: dynamic threshold © (t) (provided
: by the domain experts)

Potential anomaly if C(t) > © (t)
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Use-case Scenario: Anomaly Detection WAVES

in Water Network

ATOS SE

Static data in Triple Store

Network Topology:
Description of sectors
and related input and
output sensors,

Thresold Envelope

Streaming data

Flow measures
produced by sensors

WAVES Workflow

1st Query : Computing C(t)
Computing water consumption at
time t per each sector C,(t)

New stream of 1st Query results

2nd Query: threshold-based filtering

Comparing Step1 results with the
thresholds

New stream of 24 Query results
(detected anomalies)
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Composing the scenario workflow in WAVES
WAVES Ul

Create a Reasoning Workflow

Step 1: Create a New Project  Step 2: Configure Hosts Information  Step 3: Configure a Reasoning Scenario

@ere 0o P Ve

#—— data-stream
data-stream pdf-converter waves-filter 4 waves-filter data-stream
]
£ =2
Computing C(t) triple-store Threshold-based Filtering

FEI KN

Stream  RDF Converter Waves Filter Document Feed SPARQL Feed Triple Store  Clustering
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Use-case Scenario: Example of AVES
results of one sector ATOS SE
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WAVES

Future Perspectives ATOS SE

> Enrichment with Linked Data and Social Media to i
determine the cause of anomalies (e.g., very highor ~  ~
low consumption, etc.) : =

* |Is there something happened in social networks: natural
disaster, etc.

. ] : . —— sain5|5| X
- Special events: holidays, festivals, marathon, etc. ﬁ ik %

Y e

» Decision making: a potential anomaly could be
considered as a real anomaly or not:

« Invoking background context to make decision ﬁ%
- Extending reasoning capabilities in WAVES i,

@ WAVES . AtoS




(

Feel free to contact us!

We are friendly and social

80 Quai Voltaire, 95870
Bezons, France

y @AtosFR f AtosFR g contact@waves-rsp.org



