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Die objektorientierte ,Xplain“ Technologie fiir analytische Anwendung

Limitierung existierender Technologien fir analytische Anwendung

In vielen Analyseszenarien gibt es ein definiertes Objekt, das im Fokus der Analyse steht. In einer
relationalen Datenbank sind die Informationen zu dem Objekt der Analyse in einem komplexen
Datenschema Uber mehrere oder sogar viele Tabellen verteilt. Gerade wenn man sein Fokusobjekt
unter Einbeziehung aller Fakten analysieren will, missen daher Informationen aus vielen Tabellen
zusammengezogen werden, eine Operation die man fir grolRe Mengen an Patienten nicht sehr schnell
durchfiihren kann. SQL Datenbanken stellen sich damit immer wieder als wenig geeignet fir
komplexere Analytik dar.

Daher sind verschiedenste Formen ,analytische Datenbanken® entstanden (Spalten-orientierte
Datenbanken, OLAP-Technologien, In-Memory Datenbanken, ...). Diese bieten eine hohere
Performance fir spezifisch analytische Operationen und stellen einen schnellen ,,Massen-Scan* von
Daten bereit, machen dabei aber sehr starke Einschrdnkungen an die Struktur der Daten. De-facto ist
ein flaches Datenschema erforderlich. Viele Prognose- oder Machine Learning Verfahren erfordern
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sogar eine vollstandig flache Darstellung der Daten in Form einer Analytik-Tabelle, in den ersten N
Spalten finden sich die sog. unabhdngigen Variablen und in der letzten Spalte die vorauszusagende
ZielgroRe.

Relationale Datenbanken einerseits konnen also Daten fast beliebigen Komplexitat verwalten, sind
mit dieser Komplexitdt aber in der Analytik Uberfordert. Dedizierte analytische Technologien
erfordern umgekehrt die sehr starke Vereinfachung der Daten — bis dahin, dass das Objekt der
Analyse auf eine einzelne Zeile reduziert werden muss. Um analytische Algorithmen der nédchsten
Generation zu entwickeln, benétigen wir die Mdoglichkeit eines sehr schnellen Massen-Scans
(lesenden Zugriff) fur das gewinschte Objekt der Analyse, ohne jedoch diese Objekt vorher
vereinfachen zu missen (z.B. auf eine Zeile reduzieren zu mussen) — wenn man so will bengtigen
wir also eine objekt-orientierte, analytische Datenbank

Xplain Technologie:

Die Xplain Technologie von der Startup Company Xplain-Data GmbH, die im Jahre 2015 gegriindet
ist, fllt genau die oben beschriebene Liicke.

Ausgangspunkt sind zundchst Daten in einer relationalen Datenbank (spater auch in anderen
Systemen, z.B. in einem Hadoop-System). Ausgehend davon wéhlt der Nutzer den Fokus der
Analyse, also welches Objekt die zentrale Entitdt in seiner Analyse darstellen soll. Die
Ausgangsdaten werden daraufhin in einer Objekt-zentrischen Form organisiert und in dieser Form in
einem oder mehreren Files persistiert. Schnittstellen zu dieser spezifischen Form einer Datenbank
erlauben einen ,,Objekt-zentrischen lesenden Zugriff auf die Daten, oder allgemeiner einen Massen-
Scan flr das gewahlte Objekt der Analyse. An die Stelle einer Zeile tritt also ein komplexeres Objekt,
und so wie BI-Technologien heute schnelle Massen-Scans oder Iterationen Gber die Zeilen einer
Analyse-Tabelle bewerkstelligen, liefert Xplain Technologie einen unvergleichlich schnellen Iterator
Uber die Objekte im Fokus der Analyse. Weiter darauf aufbauend wird eine Map-Reduce
Schnittstelle bereitgestellt, die es erlaubt, Algorithmen auf dem Objekt zu definieren und massiv
parallel Gber mehrere Rechenkerne auszufihren.

Als Beispiele fir ,,Algorithmen in komplexen Daten* mit Xplain Technologie kdnnen wir 2
Beispiele nennen:

Beispiel 1: Analyse von Medikations-Sequenzen

Ein Beispiel ist die Analyse von Medikationssequenzen, z.B. die Analyse von Produktwechseln,
Therapie-Abbriichen oder Co-Medikationen. Hierzu muss jede neue Verordnung eines Patienten
nach einem Regelwerk mit der Medikationshistorie verglichen werden. Aktuelle Implementierungen
mit SQL stoRen an all die oben benannten Limitierungen: Mit SQL lassen sich die geforderten
Algorithmen nur sehr umstandlich ausdriicken. Die statistische Analyse der Medikationssequenzen
von Millionen von Patienten (> 60 Mio. Patienten mit ~ 2 Milliarden Verschreibungen) ist ein sehr
schones Beispiel fur einen Fall, in dem man eine Patienten-zentrischen Zugriff auf die Daten
bendtigt (eben alle Verschreibungen eines Patienten zu einer Sequenz zusammenfassend).

Beispiel 2: Prognosemodelle in komplexen Daten

In den konventionellen statistischen oder Machine Learning Verfahren wird die flache Datenstruktur
als gegeben vorausgesetzt. Wobei das ,flach Klopfen® von Daten sehr aufwendig ist, viele
Annahmen missen schon gemacht werden und viele Faktoren gehen dabei verloren. Mit Hilfe von
Xplain konnen die bereitgestellten Prognosen-Algorithmen unmittelbar in komplexeren Daten
operieren und damit Annahmen-frei Prognose-Modelle aufbauen und treibenden Faktoren fiir ein
Prognose-Ziel identifizieren.
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Dino Robotics GmbH

Greschbachstr. 17, D-76229 Karlsruhe
Tel: 0721 / 13283503

Fax: 0721 / 13283590

Email: info@dino-robotics.com
www.dino-robotics.com
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Mobilitit: Die mobile
Plattform mit
Differentialantrieb
orientiert sich allein an
der Umgebung und
kann flexibel in neuen
Umgebungen
eingesetzt werden. Die
Plattform bietet
robuste Stabilitat fur
mobile Manipulation.

Mensch-Roboter-Kooperation: Die
eigens entwickelte
Roboterarmsteuerung kann den
Roboterarm in Echtzeit steuern.
Durch die Auswertung der
Motorstrime kann der Arm auf
externe Krifte reagieren, welche die
Sicherheit fur Mensch-Roboter-
Kooperation garantiert.

. f’ 4
Applikation: Der mobile Roboter holt
Kisten aus einem Lagerregal,
transportiert sie automatisch an beliebige
Ziele und bringt sie spater zurick.
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Contact

Dr. —Ing. Bin Zhu

Lyouu Business Intelligence GmbH
Schwester-Marie-Str. 13

66125 Saarbriicken

Tel: 0175-1698682
eMail: bin.zhu@lyouu.com

Website: www.lyouu.com
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Diskrete und Kombinatorische
Optimierung

Institut fur Informatik
MATHEMATIKON, Geb. A
Ruprecht-Karls-Universitat Heidelberg
Im Neuenheimer Feld 205, R. 01.332
D- 69120 Heidelberg
http://comopt.ifi.uni-
heidelberg.de/people/shen/index.html
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Unsupervised Learning and Parameter Estimation in Image Segmentation using Mixed Integer
Programming
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1 Abstract

Grapheut|1] and multicut|2| are two popular image segmeation algorithms either towards approximation
or global optimal. If image size is an issue, superpixel algorithms such as SLIC|4] or lattice cut|3| can
be applied as a pre-processing. However, non of these are intended for depth image.

We consider an optimization problem arising in image segmentation applications, where a depth image
is given, and we treat it as a 3-D function f : X — K, where X C Z? is x-v coordinate of the pixel and z
coordinate the depth value of that pixel. The problem is to find a piecewise linear function f*: X — R
that approximates f, while minimizing the absolute error 3 v |f(x) — f*(x)|. We investigate a Mixed
Integer Programming (MIP) formulation of the Second Order Total Variation model, which uses Ly norm
and models the boundary pixels or edges of each segment as binary variables. Our model can be treated
as unsupervised learning and parameter estimation, although not necessarily form closed segment, after
postprocessing, it assigns label to every pixel, and learns linear parameter for each segment. Due to NP-
hardness, we develop a superpixel algorithm as preprocessing. It is a modification of SLIC and lattice
cut, which are two state of art superpixel algorithm but mainly intended for RGB or Grey color image.

Figures below show a sample output using our model.

n & §
- E

wid H =2
}s vl L
v & &

Figure 1: 2-I) depth image in 3-D view Figure 2: Fitted data with our model

This is ongoing research, we further consider adding multicut constraints, which could be an extension
of multicut algorithm applied to depth image, then the model becomes exact.

References

[1] Yuri Bovkov, Olga Veksler, and Ramin Zabih. Fast approximate energy minimization via graph cuts.
IEEE Trans. Pattern Anal. Mach. Intell., 23(11):1222-1239, November 2001.
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large scale discrete computer vision problems via combinatorial optimization. In Coemputer Vision
and Pattern Recognition (CVPR), 2015 IEEE Conference on, pages 1752-1758, June 2013.

[3] A. P. Moore, S. J. D. Prince, and J. Warrell. Lattice cut - constructing superpixels using layer
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http://www.gcma-ev.de/�

] Gesellschaft chinesischer Mathematiker und Anwender in Deutschland e.V.

S E g NS N s

GCNMA http://www. gcma—ev. de/

&5

K

Zentrum flr Forschung und Vorausentwicklung bei Bosch

KA

sk, 1986 AT E BRI . 2004 FEHEAFIGER S E TR BTG AR %], Tk
T RN — R 7E 2007 2 2008 AR} DY S24F, At A a8 3 Az sf 13z T4 (5] 22 B AR
MNRRHE K, 3T 2448 9 HEUE X247, 2009 & 2011 4, AR J9mi -4k 78 A it i3 14
E-R/R TS L T2 AU E B, Ty mbg Bl A BEHAR, T 2011 4FHUAS A+ 2
K. [FI4E 5 A% 2016 4E, Ah7eR/RITE T T 240 B 75 BRI ST s L2447, Ahir)
W7 M2 DNBRBEE A MBI AR R LA, BRI A. M 2016 45 5 HEE
Bosch H A VA & A i S LU AT A AR .

WG W EARHE
CAF PR TC 75 ¥ A 3 2L FELL B i v A A
IR SR, AT RBE T ENBOR AR R, MG st it i xR T ERM

A2, JCHAATIRITEE LTI A R RAS 12 s e i dl DB 2R ) i v i 3
LA o A st A u B, S b o 14T BROTTT IRAE LB TH Uk A 1 N A


http://www.gcma-ev.de/�

¥ Gesellschaft chinesischer Mathematiker und Anwender in Deutschland e.V.

S chE R A BeR S R RS

GCNMA http://www. gcma—ev. de/

&6

Dr. Joerg Raczkowsky
Academic Director Head of Medical Robotics Group

Karlsruhe Institute of Technology (KIT) Institute for
Anthropomatics and Robotics (IAR) Intelligent Process

Control and Robotics Lab (IPR)

Engler-Bunte-Ring 8
D-76131 Karlsruhe

Tel. ++49.721.608.44052 Fax ++49.721.608.47141

email joerg.raczkowsky@kit.edu

Bio

Dr.-rer.nat. Jorg Raczkowsky studierte von 1972 bis 1975 Feinwerktechnik an der Ingenieurschule
Karlsruhe. Es folgte das Studium Elektrotechnik mit Vertiefung Nachrichtenverarbeitung an der
Universitat Karlsruhe von 1975-1981. Ab 1981 arbeitet er als Wissenschaftlicher Mitarbeiter am
Institut fur Prozelrechentechnik, Automation und Robotik (IPR) der Fakultdt Informatik der
Universitat Karlsruhe. Er promovierte Juni 1989. Seit 1990 nimmt die Stellung eines Akademischen
Rates am Institut ein. In seiner jetzigen Position als Akademischer Direktor ist er verantwortlich fir
die Versuchslaboratorien des IPR inklusive des Rechnernetzes. Seine Forschungsinteressen liegen
insbesondere auf dem Gebiet der Sensorik fiir Robotersysteme. Sehr stark beschéftigte er sich mit
Methoden der Verarbeitung unsicherer Daten. Seit 1994 leitet er die Arbeitsgruppe Medizinische
Robotik am IPR.

Titel und Zusammenfassung des VVortrags
Computer- und Roboterassistierte Chirurgie

In der Chirurgie haben sich computer- und roboterassistierte Systeme in der Klinischen Routine
etabliert. Dabei ist der Grad der Automatisierung und Integration sehr unterschiedlich. Um erweiterte
Féahigkeiten zu erlangen und Chirurgen noch besser unterstltzen zu kdnnen, mussen solche Systeme
tiefer in informationstechnische Okosysteme integriert werden. Der Vortrag gibt einen Uberblick zur
aktuellen Situation und zeigt den Weg auf zu ,intelligent” agierenden Robotersystemen im
Operationssaal.

10
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Qi Gao, PhD

Research Scientist

Data Science, Philips Research

High Tech Campus 36.P.011

5656AE, Eindhoven, The Netherlands
Email: g.gao@philips.com

REHE LR

Qi Gao is a research scientist in the Data Science department at Philips Research. He is involved in
several research projects and initiatives on big data analytics in the domains of healthcare and
personal health. He received his PhD degree from Delft University of Technology, the Netherlands,
for his research on user modelling and recommender systems. He has received the best paper award
at the international conference on user modelling, adaptation and personalization 2011 (UMAP2011)
and the James Chen best student paper award at UMAP2012.

R H R

Big data analytics and use cases for healthcare

Data analytics, which derives information, knowledge and expertise from (big) data sets using
various techniques, is crucial for the success of digital innovation. In this talk, I will discuss the

recent development on big data analytics techniques for different use-cases in the domains of
healthcare and personal health.

11
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Dr. Tim Beyl

Curriculum Vitae of Dr. Tim Beyl

Tim Beyl studied Medical Informatics at the University of Heidelberg and
the University of Heilbronn. He made first experiences with medical
robots during his diploma thesis about robotic ultrasound tomography at
the Karlsruhe Institute of Technology. He gained his Dr in Engineering at
the Karlsruhe Institute of Technology in 2016 where he was working on
Workflow-based Context-aware Control of Surgical Robots. After his
time at the University Tim still pursues the topics of surgical robotics and
computer-assisted surgery.

Working experience

Since February 2016 Senior Engineer Robotics at a major company in the medical
technology sector

2011-2015 Scientific worker at the Karlsruhe Institute of Technology in the field
of medical robotics

Education

2011-2015 PhD Student at the Karlsruhe Institute of Technology
Topic : “Workflow-based Context-aware Control of Surgical Robots”

2010: Diploma thesis in robotic ultrasound tomography

2006 - 2010: Studies in Medical informatics at the University of Heidelberg and the

University of Heilbronn

Titel und Zusammenfassung des VVortrags
Integration of surgical robots with smart operating rooms. A perspective from research

In the past decades surgical robots made their way into modern operating room theatres. Parallel to
this the terms Digital Operating room and Hybrid operating room arose. These concepts have been
developed in parallel and while surgical robots are up to now considered as solitary tools to perform
certain steps of procedures the operating room integration concepts foresee a deep integration of all
systems into a surgical workflow. This talk gives an example about how surgical robots can be
integrated tightly with modern operating rooms. The proposed system uses perception technologies
to represent a surgical operating theatre in realtime, machine learning and rule-based techniques to
extract actions from the 3D scene and workflows as well as business process modelling to integrate
the extracted information into the workflow of the surgical procedure. The concept is being
presented as a whole, together with a flexible architecture for surgical robots. The concepts will be
explained using an example worfklow for telemanipulated minimally invasive robotic surgery.

12
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Institut fir Angewandte Informatik und Formale
Beschreibungsverfahren (AIFB), KIT

VN Fiy

Lei Zhang graduated from Karlsruhe Institute of Technology (KIT),
Germany, with a Diploma’s degree in Informatics. Then he joined
AIFB at KIT as a research associate, where he has been involved in
the EU projects XLike and xLiMe. He is going to finish his PhD on the
topic of Semantic Annotation and Search in early 2017. Before
coming to Germany, he received his Bachelor’s degree in computer
science from Tongji University, China.

MEERNA

In recent years, Knowledge Graph [1] powered entity search and recommendation has been widely
adopted by major search engine companies, such as Google’s Knowledge Graph, Yahoo!’s Web of
Objects and Microsoft’s Satori Graph / Bing Snapshots, where entities and the Knowledge about the
entities have become indispensable building blocks in modern search engines. On the other hand,
temporal dynamics and their impact on Web search have drawn increasing attention in the last
decade, e.g., Google allows users to search Web documents using a keyword query and a customized
time range. This talk aims to present the background of Knowledge Graph and its application in
time-aware entity search and recommendation.

[1] https://www.google.com/intl/es419/insidesearch/features/search/knowledge.html”

WG W EARHE

A Probabilistic Model for Time-Aware Entity Recommendation®??

Abstract: In recent years, there has been an increasing effort to develop techniques for related entity
recommendation, where the task is to retrieve a ranked list of related entities given a keyword query.
Another trend in the area of information retrieval (IR) is to take temporal aspects of a given query
into account when assessing the relevance of documents. However, while this has become an
established functionality in document search engines, the significance of time has not yet been
recognized for entity recommendation. In this paper, we address this gap by introducing the task of
time-aware entity recommendation. We propose the first probabilistic model that takes time-
awareness into consideration for entity recommendation by leveraging heterogeneous knowledge of
entities extracted from different data sources publicly available on the Web. We extensively evaluate
the proposed approach and our experimental results show considerable improvements compared to
time-agnostic entity recommendation approaches.

! http://link.springer.com/chapter/10.1007%2F978-3-319-46523-4_36

2 http://iswc2016.semanticweb.org/pages/program/awards.html
* http://km.aifb.kit.edu/sites/ter/
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Tai Fei received the B.Eng. degree in telecommunication engineering from Shanghai Maritime
University, Shanghai, China, in July 2005 and the Dipl.-Ing. (M.Sc.) and the Dr.-Ing. (Ph.D) degrees
in electrical engineering and information technology from Technische Universitdt Darmstadt
(Darmstadt University of Technology), Darmstadt, Germany, in June 2009 and November 2014,
respectively. From September 2009 to December 2012, he worked as a research associate with the
Institute of Water-Acoustics, Sonar-Engineering and Signal-Theory (IWSS) at the Hochschule
Bremen (City University of Applied Sciences), Bremen, Germany, in collaboration with the Signal
Processing Group (SPG) at Technische Universitat Darmstadt (Darmstadt University of Technology),
Darmstadt, Germany, where his research interest has become the detection and classification of
underwater mines in sonar imagery. From August 2013 to February 2014 he worked as a research
associate with Center for Marine Environmental Sciences (MARUM) at Universitat Bremen
(University of Bremen), Bremen, Germany, where his job in the sonar signal processing supported
the exploring of underwater methane gas bubbles. Since March 2014, he is working as a
development engineer at Hella KGaA Hueck & Co., Lippstadt, Germany, where he is mainly
responsible for the development of reliable signal processing algorithms for automotive radar
systems.

WMEBRNA

It is a general introduction to the advanced driver assistance system (ADAS). The principles of the
sensors, e.g. radar and cameras, which are the major components in the ADAS, will be explained in
this presentation, and the associated the signal processing approaches are going to be briefed as well.

wEBEANHE

Introduction To Advanced Driver Assistance System And Its Signal Processing
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> Introduction to ADAS (necessity):

Advanced driver assistance systems (ADAS) which are developed to enhance vehicle systems for
safety and better driving are gaining increasing attention in the last two decades. Safety features are
designed to avoid collisions by alerting the driver to potential problems. More advanced features,
such as Pedestrian Auto Emergency Braking in crossing traffic, may take active control of the car to
avoid potential accidents. Recently, the Euro-NCAP plays a growing role in the automotive industry.
It can be anticipated that in the near future passenger cars without emergency brake assistant
especially designed for pedestrian will not be licensed any more. In the following figure, the
spectrum of DAS capabilities available in production today are demonstrated; the capabilities
considered as ADAS are highlighted with stars.

Cruise control

Electronic self-locking differential
Automatic cruise control

Electronic break power distributor

Anitblocking system Speed limit information

Traction control Intelligent speed adaption

DRIVING

Electronic stability program STABILITY
Right of way regulation information

Power steering & Steering support LONGITUDINAL

Active steering Tire pressure control CONTROL Traffic sign/light violation warning

Brake assist = Brake preparation

Vertical dynamic control
Dry brake

Automatic emergency brake

Adaptive curve light 18 Automatic hold

Automatic brake control
Start automatic

‘Automatic headlight range adaption Hill climb automatic

Beam light assist

LIGHT
AND SIGHT

Night visi s i itori
Ight vision Driver state monitoring

Adaptive light system
Automatic warning light

Rain sensor system

Rear view camera

Surround view

Park distance control

Automatic parking assist

COCKPIT 88

Passenger seat observer
MNavigation system

Fuel consumption optimisation

. Turn assist
Blind spot detection ™ | Lane change assist

= PARKING

="
Lane departure warning

Lane keep support

Lane change support

Alighting assit

Figure 1 Spectrum of DAS and ADAS Functions

In order to meet the demanding requirements in safety driving, ADAS mostly relies on multiple data
sources, including automotive imaging (camera), LIDAR, radar, acoustic sensor (e.g. PDC), and in-
car networking. Additional inputs are possible from other sources separate from the primary vehicle
platform, such as other vehicles, referred to as Vehicle-to-vehicle (V2V), or Vehicle-to-Infrastructure
systems (e.g. TMC).

» Introduction to Sensors in ADAS

According to the functions shown in Fig 1, the sensors mounted in the ADAS have wide
coverage, for instance mechanical, electronic, acoustic, optic, and electromagnetic sensors. In
this presentation, the sensors which are strongly correlated with the topic of safety driving are
going to be detailed in the accepts of working principles, modulation schemas, signal processing,
and their connection to the application of machine learning / pattern recognition.
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Radar, acoustic sensor and camera are mostly equipped in the modern ADAS. The principles of
radars and acoustic sensors are fundamentally identical. Transmitted signal encountering
obstacles in the propagation is going to be scattered, and the properties of the signal are
accordingly altered. This alteration in signal properties is measured when the scattered signal is
received by the radars or acoustic sensors. The difference between radar and acoustic sensor is
the carrier of the signals, i.e. radar uses electromagnetic wave and acoustic sensor utilizes
ultrasound. In most application, they are active sensor, namely they transmit signal before
receiving. At this point, camera is a passive sensor. The advantages and disadvantages of all the
three sensors will be explained firstly.

» Main Body of The Presentation
e Comparison among radar, acoustic sensor and camera
e Radar/Acoustic Sensor principle
= Modulation schema
Pulse modulation
Continuous wave modulation
Frequency modulated continuous wave modulation
= Signal processing
Matched filter ==> pulse compression
Discrete Fourier Transform ==> Range-Doppler Spectrum (2D)
= Synthetic aperture processing of radar (or sonar)
Originated in military and remote sensing, but also found in automotive application, e.g.
generating environment imaging, park lot search, etc.
= Application of pattern recognition in radar images/spectrum
e (Camera
Passive sensor
Limited by day light, weather, cloud or fogs
Mastering in scene interpretation
Providing supplementary information to radar information/data
Machine learning application
e Information fusion
There is discrepancy/ complementarity between the information sources ==> Information
fusion: Pooling, voting, fuzzy and Dempster-Shafer theory can be applied

» Concerns in The Automotive Industry
Functional safety: Sensor must know where the boundary to which it can reliably work, and
alerts the driver of this inability.
Ethical issues in active DAS and autonomous driving:
1) Who should take the responsibility in traffic accident if ADAS or autonomous driving is
equipped
2) If accident is inevitable, whose safety has the priority? Driver, car, or pedestrian?
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