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New business models in the internet age are disrupting complete
markets

From record store
to streaming

MyHammer
MyHammer AG

i—

From Yellow Pages

to marketplace
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Industries are changing as well SIEMENS
lh&%ni\‘y-{or(n‘fe_

From manual machine
configuration...

S, i L g

rom fixed maintenance
tervals...

" ... to predictive
M. wmaintenance
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Artificial Intelligence encompasses a variety of
technologies — integration is crucial

Analytics/Method-
oriented
perspective:

+ Classification
* Regression
* Forecasting
+ Controlling
* Optimization
NLP

Speech

Vision

Sensor
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Knowledge
Representation
(e.g., Knowledge graph
/ Ontology)

Machine Learning

Reinforcement
Learning

Representation Learning
(e.g., shallow auto-encoder)

Deep Learning

(RNN/CNN)

Reasoning

Agent technologies

Planning
Optimization

Decision/Action-
oriented
perspective:

* Perception
» Cognition
* Decision
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Connecting industrial knowledge (sources)

Data Sources Relational Learning (e.g. via Tensor Factorization)

Static aspects

Dynamic aspects

Tresp, Nickel. Tensor Factorization for Multi-Relational Learning, ECML, 2013

Information extraction
(e.g. Natural Language Processing)

Pattern Sequence Mining (e.g. via PrefixSpan)

Build in-depth prefixes
A/
[
AA

ROOT

Not frequent

Examples for automated graph construction
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Not frequent

SIEMENS
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Industrial Knowledge Graph

Knowledge fusion into one coherent semantic model
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Enable intuitive end-user access to industrial data

Data Sources

Static aspects

Dynamic aspects
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Industrial Knowledge Graph

SIEMENS
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Ontology-based Data Access

Normal
start? m !r
Query ——— .
g
El ¥
Analytics FERADAT A

KINIVE

examples
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Knowledge-Graph driven Analytics SIEMENS
Why? Where? How? Example? lngenuity for life

BSX-TC3562-XE01
BSX-TMP12A-XE01 DC1, DB X1, TY2

BSX-TICCFB1-XE01

MS-XC255-X12
BSX-TC3562-XE01 DC2, DB X2, TY2

BSX-TC3562-XE01

MRR-T8901-8462
DC2, DB X2, TY2
CRR-M8393-9272

“Ignitor on”

Restricted © Siemens AG 2017 Ilm
Page 7 Corporate Technology

DC2, DB X2, TY4

VY




Knowledge-Graph driven Analytics
Why? Where? How? Example?
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BSX-TC3562-XE01
BSX-TMP12A-XE01 DC1, DB X1, TY2

BSX-TICCFB1-XE01

MS-XC255-X12
BSX-TC3562-XE01 DC2, DB X2, TY2

BSX-TC3562-XE01

MRR-T8901-8462
DC2, DB X2, TY2
CRR-M8393-9272

“Ignitor on” DC2,DB X2, TY4

VO
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Example of the Out-of-box Data Analytics Tools SIEMENS
lh&%ni\‘y-{or(n‘fe_
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Health Check for CERN

Deep Learning & Natural
Language Processing

Data-driven Methods & | I
. . E !!!!!!!EEEEEEEEEEEEEEE!E!E!E!E!E!W
G

Rule-based Analysis & |« 555EEEEEEEEEEEEEEEEEEE‘W
Complex Event |

Processing

Basic & Dedicated b ‘ i :
Calculations e : i %%%%%%%ﬁ@ii i Digitalized

expert

- ‘ SRR knowledge
miiiiiiiiiiiiiinn . /
e

amount of digitalized knowledge u

Implicit expert knowledge
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Demo Introduction:

Semi-Supervised Annotation via Smart Pen Application

Data Acquisition

BES &) oo SIEMENS

Incident Deseription

Intelligent User Interface
* Human (e.g. technician) provides data by hand-written

» Context information is provide by circling in a graphical
representation
« intelligent handwriting recognition by using related taxonomies
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Semantic Representation

Gas Turbine Report Incident somce
170310154642

sssssssss

Semantic Model

* establishes the basis for seamless data integration across system
borders, applications, locations, etc.

*Through semantic labeling of data, data can be easily reused and combined
 external knowledge, such as external knowledge model can be integrated

Corporate Technology



Demo Introduction: Semantic Modeling establishes means SIEMENS
for seamless data integration across plants and workflows lngenuity for life

—WHAT is it?

Semantic Models formally define

ﬂ(’(
1t
the structure of a plant as well
as the underlying processes and @

workflows

| & / Semantic Model Manager*)
—HOW to develop? A @ =1 [ I—

P <,‘:"> 1 Y
-manual editing of semantic models ‘ @\ P et
- automated bootstrapping of models (e.. Manual Editing / Modeling L
from TIA, COMOS) ii / g
Bootstrapping / Alignment ol
v &5

-Reuse of models developed by the
communities

Semantic Knowledge Base

(incl. consistency check, versioning)

—VALUE ADD

- Seamless data integration and exchange across
system borders, locations & companies

- Important foundation for semi-automatic data
acquisition via a Smart Pen application and associated
applications
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Demo Introduction
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Center
Device

=

: Overview Architecture

metaphacts / protégé

Domain Modeling

Instance Base

1

SMARTFACTORIES SERVER

Handwriting Recognition

Gesture Interpretation

SIEMENS
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Camunda BPM

Maintenance
Model BPMN
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The Demo itself:
Semi-Supervised Annotation via Smart Pen Application

BES &

Plant Identifier - ‘

SIEMENS

Author: C:"l 'F’(ﬂ(

l:l Production Technician

|:| Gas Turbine Expert

Company: S Ilr m e [ /46

&Cm\er

noise M
ater ]

Incident Description -

obsenvation D smet ]

v(*;/ Jtv.{‘;’é( \.«‘r.és- Gi‘mulr[

Potential Risk: Ehhh

Potential Cause:

L] ow [ unknown

ng o]

oty compoer | g2 | o
Gars Turbing
signature
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(' il oa https://pen-dev.sb.dfki.de:14141 fresource/Turi=t

* PPEX PowerPlant

__a L?_Etr(h@n _____

[

Model Manegement

Gas Turbine Repart Incident
170310_154642

URI: o Turtine 170310 154642

Description:
very strange vibrations.

Types Incident Data
Direct Types: R
+ IncidentReport
Inferred Types: timestamp:
* Information Object
* Report dlassification:
author:
suthars type:

suthors company:

Patential Risk

potential risk:

potential cause:

Original Report:
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AVAILABLE
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® Gearbox D1

2017-03-1015:46:42
* Noise

Carlos

Other
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ty for Life
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Contact page

Principal Program Lead for Data Analytics & Artificial Intelligence

Solutions for Subject-Matter Experts

Dr. Mike Roshchin
T RDA BAM
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