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Organization

e Inhalt
o Einarbeitung und Literaturrecherche zum ausgewahltn Thema
e (Geforderte Leistungen:
o  Kolloquium (Vortrag 15 min, Diskussion 15 min)
o  Seminararbeit (mind. 5 Seiten, ACM SIGPLAN Format)
e Termine:
o  EinfUhrung Literaturrecherche & Wissenschaftliches Schreiben: tba.
o EinfUhrung Wissenschaftliches Vortragen: tba.
o  Kolloquium: 08.01.2019
o  Seminararbeit: 01.02.2019
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The term of Digital Health

Digitalization Scope Aims
Systems Telemedicine Quality
Devices System Integration User Experience
Processes Electronic Medical Record Data Sovereignty
Data Smart Wearables & Implants Availability
Collaboration Data Integration & Processing Knowledge
Personalized Medicine Decision Support
Digital Medical Services Interoperability / Portability

Robots & Medical 10T Medical Environments
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The term of Digital Health

Digital Health Systems should meet ..
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The term of Digital Health

Digital Health Systems should meet ..

Restrictions

Privacy
Authorization
Certification
Security
Safety
Traceability
Useability
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Problem Space
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Graph-Based Model

06.11.2018



06.11.2018

Example: Data Driven Point of View
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Measurements
(Temperature, Pulse,
Hormon Levels, ...)

Interaction

(Manual State Input,

Request, Result
Visualization)

Measure Medical /
Environment States

Data Aggregation,
-Preprocessing, -Encryption /
Anonymization

Intervention: Data

Visualization, Messages / Advices, ging";
Sensor Adjustment, Medical > ”l; Z y
Actions * In-body
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Measurements
(Temperature, Pulse,
Hormon Levels, ...)

Distributed Data Bases
Distributed Computing
Streams

+ Machine Learning

- Big Data Technologies
Contineous Monitoring

Interaction

(Manual State Input,

Request, Result
Visualization)

Measure Medical /
Environment States

Preprocessed Data

Preprocessed Data / Request Medical Domain Knowledge
< <

>

N ns - P I/ G li %
Data Aggregation, Individual Results / Actions ersg;g s :;1:'2 ize
-Preprocessing, -Encryption / poata ] Resulls,

Anonymization

Intervention: Data . Data Managemept
Visualization, Messages / Advices, + Distant -Storage, -Analysis,
Sensor Adjustment, Medical + On-body -Access
Actions + In-body
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Measurements

(Temperature, Pulse,
Hormon Levels, ...)

Interaction

(Manual State Input,
Request, Result

Visualization)

Measure Medical /
Environment States

Data Aggregation,
-Preprocessing, -Encryption /
Anonymization

Intervention: Data
Visualization, Messages / Advices,
Sensor Adjustment, Medical
Actions

Distributed Data Bases
Distributed Computing
Streams

« Machine Learning

- Big Data Technologies
- Contineous Monitoring

Updates,
Maintenance

SW/HW Deployment,
Formal Analysis, Simulation,
Behavior Models

System
Analysis

Preprocessed Data
Preprocessed Data / Request Medical Domain Knowledge
< » <

% > &

Individual Results / Actions

[

>
Personal / Generalized
Data / Results,
A Personal / Generalized Recommendations
Data / Results,
Recommendations

- 56
- Wires
- Light

. Infrastructure Data Management
+ Distant -Storage, -Analysis,
: ﬁft_)gzzy Medical Domain -Access
Knowledge, Requests

Actions Y

—

Result Visualization,
Analysis / Diagnosis Support,
Interaction, Communication,
Collaboration

Analysis, Tool Deployment
Data Investigation

PC, VR, AR, Mobiles, Wearables, SW-Tools
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Measurements
(Temperature, Pulse,
Hormon Levels, ...)

Interaction

(Manual State Input,

Request, Result
Visualization)

Measure Medical /
Environment States

Data Aggregation,
-Preprocessing, -Encryption /
Anonymization

Intervention: Data

Visualization, Messages / Advices, ging";
Sensor Adjustment, Medical > ”t’) Z y
Actions * In-body

Fog Computing
Data Security/Privacy
Data Science
Human-Machine-Interaction
Analysis of Artificial System
Software Ecosystems
Post-Smartphone
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Preprocessed Data / Request

Distributed Data Bases
Distributed Computing
Streams

« Machine Learning

- Big Data Technologies
- Contineous Monitoring

Updates,
Maintenance

SW/HW Deployment,
Formal Analysis, Simulation,
Behavior Models

System

Analysis Preprocessed Data

Medical Domain Knowledge
> <

»

o i P I/ Generalized
o s ersonal / Generalize!
Individual Results / Actions Data / Results,

A Personal / Generalized Recommendations

« 5G

2 Data / Results,
.+ Wires Recommendations
- Light
« Infrastructure Data Management

-Storage, -Analysis,

Medical Domain -Access

Knowledge, Requests
Actions \

e

Result Visualization,
Analysis / Diagnosis Support,
Interaction, Communication,
Collaboration

Analysis, Tool Deployment
Data Investigation

PC, VR, AR, Mobiles, Wearables, SW-Tools
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Example:

Current

Projects
Visite Mobil

Software/Hardware Backbone

Data Bases/Integration Session Management Context Detection

Context, Control, Data

Speech | o ﬁ %

Doctors /
: Specialists /
Therapists
P Students
3D-Position _= ,
Movement ,() ,g
Hm . & ) Nurses
Allll ﬂ\l ... | Patient
e
Medical | |
Sensors % -;". 68 o
@wﬁ‘
___SSwww~ " Ccollaboration /
Patient Dialogue
Identification o O

Healthy Health Systems — Workshop #1 18



Sprach-

adapter Wissen / Daten _I
i 1

wn
o)
g Signalauf: K Adaption /
PS] ienaialily > O aption/ o controller
] bereitung erkennung Entscheidung

y Signale Informationen Wissen Aktion

E xa m p I e - Feedback - .

Smartes Pflegebett

‘ U r re n t + modular
+ sprachgesteuert

‘ Steuerung

3

+ adaptiv
P - Sprache ® autonom \ Patient
ro, e C t S - Druck o @ Sprachausgabe >
. o m— y g
Smart Slck § Feuchtigkeit @ ® Handheld gr
d = Vibration ® ® System-Anbind. :x
~ Achsenlage k.'_l ¢ Achsensteuerung
L ! S
4 N\
Lagesteuerung Patientensicherheit Pflegeunterstiitzung
Achsenansteuerung Verletzungsprophylaxe .
einzeln durch Achsenansteuerung Dokumentation
Lag.eposmonen ) Stu"rzpr(.)phylaxe Vitaldatenverlauf
- speichern / aufrufen Predmptiv / Akut
c
=1 Adaptive Warnungen / Empfehlungen /
g. Achsengeschwindigkeit i Medizinischer Notfall { Informationen
3
o Authentifizierung
S . e
Patientenunterstiitzung Tt /SR Sprachkommandos
Hilferufe
Patienteninitierte
Lagewechsel ¢ lBe D rvi e
q o Services
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Example:
Current
Projects
Al OP Support

From Platform...

s10adsy WwaisAs

salSojouydal

Sensors

Position / Orient.  Video Stream Data Sources

Ultra Sonic Electr. Stimul. Ultra Sonic MRT
Spectral Analysis  In-body Marks CcT Other..
Machine Learning / Al Models

Image / Video Decision Real-time .

ge / . - Adaptation

Analysis Support > Capability
Documentation Inaccuracy Distributed

Visualization
i Position 5
Controlling o / Coloring
atf—p ap
Speech Tactileness
Horizon / Other
Orientation Augmentation
Speech Runtime/ . Sensor -
Reconnition VR /AR /MR Meta Models Ontologies e Data Bases SW Adaptivity
Tl Stream‘ Meta-Models Imagg Sensor Fusion DB Integration ~ SW Extensions
Actuators Augmentation Recongition
Audio Ul Visual Ul KICoElne B W] Data Annotation ~ Data Spaces Testing
Languages Networks

Software Platform
Middleware

Hardware



Example:
Current

Projects
Al OP Support

.. to Instance
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s10adsy WwaisAs

salSojouydal

Sensors

Position / Orient.  Video Stream

Data Sources

Ultra Sonic

Machine Learning / Al Models
Image / Video Decision Real-time .
ge / . - Adaptation
Analysis Support > Capability
Inaccuracy
Visualization
Controlling Position / Eoloring
D e Map
Speech
Speech Runtime/ : Sensor
Recognition VR/AR /MR Meta Models Ontologies Integration Deif e
Stream Image q
Augmentation Recongition DIS{HIEFEER
Visual Ul KICoElne Data Annotation
Languages

Software Platform
Middleware

Hardware
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Example:
Current

Projects
SIMON

uonesadQ u|

Base Profiles for different Medical Use Cases

e.g., load functionality
for ECG + Error
Handling

Profile 2
e.g. Pulse+Body Movement

e.g., sampling

e.g. Young + Smart Envir.

i

*rate, accuracy

Multi-Objective
Optimization +
Template Driven Code
Generation

v

e.g., C-Code

£ &

SIMON
Chip
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Strategic Research Area & Grand Challenges
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Strategic Research Area & Grand Challenges

Strategic Research Area (SRA)

Grand Challenge (GC)

Thematic area

with higIF o
potentia ision )
Subareas Demonstratable Research PrOJeCt
Viral
Marketable Mission Research Lab
Contributes
component

Structural unit
Graduate school
Transfer unit
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Strategic Research Area & Grand Challenges

Strategic Research Area (SRA)

T E— Grand Challenge (GC)
with high Vi
potential ision ;
i —— Research Project
Viral
Marketable Mission Research Lab
Contributes
component to -
Grand Challenge Structural unit
Graduate school
Transfer unit
Strate aision Mission Transfer
: 9y | | Publicity
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Strategic Research Area (SRA)

Grand Challenge (GC)

Thematic area
with high —
potential Vision
Demonstratable
Viral [
Marketable Mission Research Lab

Strategic Research Area & i,
Grand Challenges

Subaress Research Project

Transfer unit

Vision et
{ Strategy 1 ( Publicity 1 { Mission \‘ { Transfer 1

Kartierung der GrofRprojekt- StrukturmafRnahmen
Landkarten fur interdisziplin-
are Forschungsprojekte

Interessierte Kollegen einbinden
Relevante Calls adressieren
DFG-Projekte + Gruppen
EU-Projekte (Horizon 2020)
Roadshow-Trails

Publikationen

Inter-Projekt Koordination / Kommunikation
Tooling / Dokumenten & Daten Management
Public Relation, z.B. Trailer

Training, z.B. Workshops
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Strategic Research Area & Grand Challenges




Research
Field
\/
S
Grand

Challenge
~———

Techno-
logy
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Strategic Research Area & Grand Challenges

Data Driven
Decision Support

—_—

Medical

Eco-Systems

Vs

s

Al Diagnosis Guide

N

Einfach
Ambulant SAB

Al OP
Support

Smart Powerless

Lt Reallty Health Wearables
Hospitals
& Implants
\/ \/
4 4 N\
. Wireless Powerless
Smart Sickroom ECG

-
.

Wearables

VR/AR/MR

Robots

Data Science

4 N\
Smart Doctor Controlled Atrtificial Ontologies Open Data
Glasses Pancreas
(G v
1 j ) Privacy/ Data
Controlled Epilepsy Security Integration

Smart Beds
BMBF

Telemed.
Nachsorge

Implant

-
-

~
J

Life Logging Jacket

Sensor Platform

\ J/

Tactile DH
EFK
HealthyFrea Vstems — WorksHop™

Implant Smart
mplants Sensors
Memristor Energy
Computing Harvesting
28




Strategic Research Area & Grand Challenges

Smart Powerless

Health Wearables Wearables

& Implants

\/ VR/AR/MR Robots

Al Diagnosis Guide

/)

( )
[ Smart Sickroom J Wireless Powerless

J - ECG Data Science
\ Y,
( )
Smart Doctor Controlled Atrtificial Ontologies Open Data
Glasses Pancreas
Techno- ] |
= ( . ) Privacy/ Data
o e e Security Integration
Implant
\
( h Sensor Platform
- Life Logging Jacket
Smart
- - Y,
- Implants Sensors
Memristor Energy
Computing Harvesting
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Topics

Usability & Privacy - Wie kénnen Privatspdhre und sensible Daten
nutzerfreundlich geschitzt werden?

Data Sovereignty - Wie behalt man die Souveranitdt Uber seine eigenen
Gesundheitsdaten?

Interoperability - Wie kénnen aktuelle Technologien wie HAL7/FHIR,
SnowMed CT & Co zur Integration von medizinischer Software eingesetzt
werden?

Medical Fogs - Wie kénnen lokale, robuste, sichere und adaptive Clouds fur
med. Zwecke umgesetzt werden?

Smart Medical Environments - Wie erzeugt man aus smarten Geraten und
Umgebungen ein medizinisches System?

From Data to Knowledge - Wie kénnen Daten zur spateren ML-Verwendung
annotiert werden?

Healthy Health Systems — Workshop #1
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Topics

e Data Integration - Data Lakes vs. Data Spaces

e Anonymization, Models & Transformation - Wie kénnen die Daten fur ML / Kl
aufbereitet und bereit gestellt werden?

e Decision Support Systems & Concepts - Welche ML-Technologien und
-Framework sind fUr den Echtzeit-Einsatz geeignet und kénnen verstanden
werden?

e Maedical Wearables / Smart Textiles - Welche Technologien sind for mobiles
Monitoring und Behandlung in Zukunft nétig?

e Maedical UI/HMI - Existieren einheitliche Frameworks, Portale oder
Plattformen fOr med. Versorger und Verbraucher?

e New DH Services - Welche neuen (Software-) Dienstleistungen und
Technologien sind denkbar?

Healthy Health Systems — Workshop #1
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Next Steps

Topic Selection

Review Survey Paper (supervised)
Discover other Publications

Explore Software Frameworks / Concepts
Aggregate & Summarize Insights
Consultations if required

Attend HS Events

Prepare Presentation & Essay

Healthy Health Systems — Workshop #1
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