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What this talk is about

NOTATION 10. (Function U ) Let A and B be sets, then we write AUB.

Ax10M 11 (Definition of U
It holds that YU, V., . (ze(UuV))“izEb)V(ﬂs")

DerINITION 12. (Function 1)

2. Distributivity in Simple Sets

CONTEXT 15. We refer to the definitions and axioms of the theory SimpleSots

(ANC)) and (AN B) U (AN C)) C (AN (BUC)) according to the Definition of = . We
want to show the first subgoal. We assume = € (A (BUC) I arde todhow v € (AN
B)U(ANC)) according to the Definition of

How to enable
= intelligent assistance based on rule based/formal logical reasoning directly
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Application in Mathematics .F:l

= Support mathematician and/or Sam8sex 18008350 Casanse se s s
EEESEEE[CER|IESVSMA
mathematlcs StUdentS In aUthOrlng NOTATION 10. (Function U ) Let A and B be sets, then we write AU B. i
I Ax 11. (Definition of U )
mathematlcal docu ments Il(zl\l/iolds that VU,V ,z.(x €e(UUV))< (xc€U)V(z€V).
Talld i D 12. (Function N
" CheCk defl n ItlonS and nOtatlon EF“II"giT;Srlz\Iction %?Zcxt(:?_,w)t takes two sets and returns the intersection of both sets.
[ | For proofs NOTATION 13. (Function N ) Let A and B be sets, then we write AN B.
] AxioM 14. (Definition of N )
n Venfy proofs It holds that YU,V ,z.(x € (UNV)) < ( €U)A(z € V).
= Complete proofs
= Provide more details (explanations) # Distributivity fn Simple Sets
. . CONTEXT 15. We refer to the definitions and axioms of the theory Simple Sets
= Provide hints Tusonsm 16. (Distriutiity of 1)
. It holds that VA, B,C.(AN(BUC))=((ANB)U(ANC)). ]
“ PrOJeCt PRrROOF. We begin the proof of the theorem. We have to show (AN (BUC)) C (AN B) U

(ANnC))and (ANB)U(ANC))C(AN(BUC)) according to the Definition of =. We

[ | OM EGA (SFB 378’ 2005 — 2007) want to show the first subgoal. We assume € (A N (B U C)) in order to show = € ((A N

B)U(ANC)) according to the Definitionof C. Qed. O

article plato memus text roman 10 start
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Transforming Editor Syntax into Proof Assistant Syntax .Fn

@ Universitat Bremen
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NOTATION 10. (Function U ) Let A and B be sets, then we write AU B.

AxioMm 11. (Definition of U )
It holds that VU, V,z(x €(UUV))< (x€U)V(z€V).

DEFINITION 12. (Function N )
The function M geyxset—set takes two sets and returns the intersection of both sets.

NOTATION 13. (Function N ) Let A and B be sets, then we write AN B.

AxioM 14. (Definition of N )
It holds that VU, V,z.(x €(UNV))< (x€U)A(z€V).

2. Distributivity in Simple Sets
CONTEXT 15. We refer to the definitions and axioms of the theory Simple Sets

THEOREM 16. (Distributivity of N )
It holds that VA, B,C.(AN(BUC))=((ANB)U(ANCQC)).

PrROOF. We begin the proof of the theorem. We have to show (AN (BUC)) C (AN B) U
(ANC))and ((ANB)U(ANC)) C(AN(BUC)) according to the Definition of =. We
want to show the first subgoal. We assume = € (A N (B U C)) in order to show z € ((A N
B)U(ANC)) according to the Definitionof C. Qed. O

article plato mems text roman 10
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Combined Editor and Formal Representation .F:l

Axiom “Subset”:

!'U0,Vv.UCV&® ! x . xinU=>xin V Proof of “Distributivity of n”:
“We define ERE— = T e 1 * = = S
Axiom “Set B Combined representation is essential sot

! U, Vv

A n B) U
Axiom “Inter to not overwrite the users formulations
' U, vV, X

"It holds VT to show x €

v)” tion of C”

when including changes
from the proof assistant back into the editor

Theorem “Distributivity of n”:

!'A, B, C.ANn (BUC) ® (AnB) U (@ANDC)
“It holds that V A, B, C . An (B U C) = (A n B)
U (a nC)”
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Application in Mathematics
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NOTATION 10. (Function U ) Let A and B be sets, then we write AU B.

AxioMm 11. (Definition of U )
It holds that VU, V,z(x €(UUV))< (zx€U)V(z€V).

DEFINITION 12. (Function N )
The function M geyxset—set takes two sets and returns the intersection of both sets.

NOTATION 13. (Function N ) Let A and B be sets, then we write AN B.

AxioM 14. (Definition of N )
It holds that VU, V,x.(x €(UNV))< (x€U)A(z€V).

2. Distributivity in Simple Sets

THEOREM 16. (Distributivity of N )
It holds that VA, B,C.(AN(BUC))=((ANB)U(ANCQ)).

PrOOF. We begin the proof of the theorem. We have to show (AN (BUC)) C (AN B)U
(ANnC))and (ANB)U(ANC))C(AN(BUC)) according to the Definition of =. We
want to show the first subgoal. We assume z € (A N (B U C)) in order to show z € ((A N
B)U(ANC)) according to the Definitionof C. Qed. O

article plato memus text roman 10

@ Universitat Bremen

“Subset”:
1 U, v .U C V& ! x .

Axiom
X in U => x in V
Axiom “Set Equality”:

1 U, V.U=V®&® (UC V) &V C U)

“Intersection Def.” :
! U, V, x . (x1in U & x in V) & x in (U n V)

Axiom

Theorem “Distributivity of n”:
'!'A, B, C.ANn (BUG C) & (AnB) U

(A n C)
Proof of “Distributivity of n”:
Subgoals

AN (BUGC) C (AnB) U(ANC) by “Set Equality”:
Assume x in A n (B U C) from “Subset”.

Copyright 2017, Dr. Serge Autexier, DFKI GmbH 6



Handling inside Theorem Prover

Axiom “Subset”: Axiom “Subset”:
' yg,v .U CV&® !l'x ., x1inU=>x in V 1'UJ,v .U CV&® !l x.x1inU-=>x in V
Axiom “Set Equality”: Axiom “Set Equality”:
1'U, V.U=V & (UC V) &V C U) 1 U, V.U=V® (UCV) &V C U)
Axiom “Intersection Def.” : Axiom “Intersection Def.” :
!' U, V, x . (xin U & x in V) & x in (U n V) !'' U, V, x . (x1in U & x in V) & x in (U n V)
Theorem “Distributivity of n”: Theorem “Distributivity of n”:
'!'A, B, C.AN(BUCGC) © (AnB) U (AnNC) '!'A, B, C.AN(BUC) ® (AnB) U (AnNC)
Proof of “Distributivity of n”: Proof of “Distributivity of n”:
Subgoals Subgoals
An (BUTCGC) € (AnB) U (AnNC) by “Set Equality”: A n (B U C) € (A n B) U (AN C) by “Set Equality”:
Assume x in A n (B U C) from “Subset”. Assume x in A n (B U C) from “Subset”

Fact x in A & x in (B U C) by “Intersection Def”.
Fact x in A & (X in B | x in C) by “Union Def”

@ Universitat Bremen
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Application in Mathematics
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NOTATION 10. (Function U ) Let A and B be sets, then we write AU B.

Axiou 11. (Definition of U )
It holds that VU,V ,@.(z € (UUV)) < (@ €U) V (z € V).

DEFINITION 12. (Function 1)
The function N geixset—set takes two sets and returns the intersection of both sets.

NOTATION 13. (Function 1) Let A and B be sets, then we write AN B.

AxioMm 14. (Definition of N )
It holds that YU,V ,z.(z €(UNV)) & (@ €U)A(z €V).

2. Distributivity in Simple Sets
CoNTEXT 15. We refer to the definitions and axioms of the theory Simple Sets

THEOREM 16. (Distributivity of N )
It holds that YA, B,C.(AN (BUC)) = ((ANB)U(ANC)).

PROOF. We begin the proof of the theorem. We have to show (A N (B U C)) C ((AN B) U
(ANC)) and ((ANB)U(ANC)) C(AN(BUC)) according to the Definition of =. We
want to show the first subgoal. We assume @ € (A N (B U C)) in order to show @ € ((A N
B)U(ANC)) according to the Definitionof C. Qed. o

Axiom “Bubset":
V6,V . € W& Ik, &imW=>wianW

Axiem “Bet Ewalify:
19, V. .9=Vve® (0EWdWwew

Axiem “Interseetion &' i
VU O % (% i B & % im W) & %imn (Buin W)

Section “Distributivity in Simple Sets”

!'A, B, C.ANn (BUC ©® (AnB) U (MRANC)
Theerem “Distributivity ef A*i

probfRoBrolstAnie{Bity Qs -2 A B) U (2 A e

Subgoals

RE%QS(BéfU “E%§%;$X§%v%€)y @i(g d c) bv “set Equality”:

“We begin the proof of the theorem”

8 Egia%ta in A & x in (B U C) by “Intersection Def”.

BeQcdBc YU Ph § 89 E‘nBé M x (én c§) o 8¥ U Egpatity "t

Assume % in A A (B U €) frem *“Subset”.
Fact x in A & x in (B U C) by “Intersection Def”.
Fact x in A & (X in B | x in C) by “Union Def”

> <€

@ Universitat Bremen

Push
relevant
changes

Axiom “Subset":

' U,V .0 C W& I x. XimW=>xinw
Axiom “Set Equality":

10, V.0U=W& (W<W) QWw<w)

Axiem “Interseectiom DRf." =
Uy, ¥, %« (% iR @ & % 3 W) @ x i (UMW)

Pheerem “Pistriputivity f N:
1A, B, €-.A0 @Y QR D @ME) W (EmMmc)

Bresf of “Bistriytivity ff M.

Subgeals

AABY %5 S AXNB) Y (@GN D) by “Ssdt Eeyaditiys
Assume X 3B A A (B Y Q) Fth suthsedtr .

Fact x in A & x in (B U C) by “Intersection Def”.
Fact x in A & (X in B | x in C) by “Union Def”

Propagate
Changes

Push
relevant
changes
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General Principle -1
4 R

............. Model-based
{ Surface \ { Model reasoning
Representation (semantic)
(spoken/written
natural
language,
gestures,
tablets, sensor,

)

‘e
-------------
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General Principle: From Ul to Reasoner
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General Principle: From Reasoner to Ul
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Services offered by Proof Assistant

o
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File Edit Insert Text Format Document View Go Tools Help
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1 1. Simple Sets

This theory defines the basic concepts and properties of the Theory of Simple Sets.

DEFINITION 1. (Type of Elements)
First of all we define the type elem.

DEFINITION 2. (Type of Sets)
Then we define the type set.

DEFINITION 3. (Function € )
The function € eclem xset—bool takes an individual and a set and tells whether that indi-
vidual belongs to this set.

NOTATION 4. (Function € ) Let @ be an individual and A a set, then we write * € A,
xiselementof A, x isin A or A contains x.

DEFINITION 5. (Function C )
The function C setxset—bool takes t and tells whether the first set is a subset of the
second set.

NOTATION 6. (Function C ) Let A and B be sets, then we write A C B.

AxioMm 7. (Definition of C )
It holds that YU,V .(U C V) & (Va.(x €U)=> (z € V)) .

Axiom 8. (Definition of =)
It holds that VU,V.(U=V)&(UCV)A(VCU).

DEFINITION 9. (Function U )
The function U set xset—set takes two sets and returns the union of both sets.

NoOTATION 10. (Function U ) Let A and B be sets, then we write AU B.

AxioM 11. (Definition of U ) 7
article plato menus text roman 10 before pl-document

Checking soundness of
textbooks / articles

@ Universitat Bremen
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2. Distributivity in Simple Sets
CONTEXT 15. We refer to the definitions and axioms of the theory Simple Sets

THEOREM 16. (Distributivity of N )
It holds that VA, B,C.(AN(BUC))=((ANB)U(ANCQC)).

PROOF. We  begin the proof of the theorem. We have to show
(ANn(BUC))C((ANB)U(ANC)) Apply Inference
— Name
— Logic
— Definition of C
— Definition of =
Apply Strategy
(AN (BUCQC)) according to the Definitionof =. Qed. 0

and (ANB)U(ANC))C

article plato mems text roman 10

Interactive proof assistance
inside the editor

Copyright 2017, Dr. Serge Autexier, DFKI GmbH 13




U

In Situ Explanations from Proof Assistant

Introduction to Algebra
Thomas H.

1 Logic

i

2 Classes and Sets

In Gddel-Bernays form of axiomatic set theory, which
we shall follow, the primitive (undefined) notions are class,
membership, and equality. Intuitively, we consider a class
to be a collection A of objects (elements) such that given any
object x if it is possible to determine whether or not x is a
member (or element) of A. We write xcA for “x is an element
of A” and x¢A for “x is not an element of A”.

[...]

The axiom of extensionality asserts that two
classes with the same elements are equal (formally,
[xeAexeB]|=A=DB).

A class A is defined to be a set if and only if there ex-
ists a class B such that AcB. Thus a set is a particular kind
of class. A class that is not a set is called a proper class.
Intuitively the distinction between sets and proper classes is
not too clear. Roughly speaking a set is a “small” class and a
proper class is exceptionnally “large”. The axiom of class
formation asserts that for any statement P(y) in the first-
order predicate calculus involving a variable y, there exists a

Universitaw oicinien

class A such that xcA if and only if x is a set and the state-
ment P(x) is true. We denote this class Aby {x | P(x)}.
[...]
A class Ais a subclass of a class B (written ACB) pro-
vided:

for all xeA,xeA=xeB.

By the axioms of extensionality and the properties of
equa”tyDeta/Is
A=B&AcCBand BCA

Details\ye first prove A = B=AcB and BCA: Assume (h)
A = B, then we have to prove (1) ACB and (2) BCA: For
(1), assuming x€A, we conclude xeB from (h) and prop-
erties of equality. For (2), assuming x€B, we conclude
xeA from (h) and properties of equality. Conversely, we
prove ACB and BCA=A = B: By Definition of C we know
from AcB and BCA that xeA=xeB and xeB=-xcA for all
x. Hence, xcA<xeB for all x and by extensionality follows
A=B. I:I

Lo TN o PN P} DA

i@

4 Functions

JiR

Copyright 2017, Dr. Serge Autexier, DFKI GmbH 14
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FormalSafe
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Project FormalSafe (BMBF 2008 — 2010)

= Formal Methods Tools

= Heterogeneous specification and
system

= Proof support through VSE
= Document centered development

= |ntegration of formal and informal
development documents

= Dependencies and traceability

= Management of change
= Evolutionary (agile) development
=  Formal integrity

@ Universitat Bremen
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FormalSafe Broker aka DocTIP
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Related multiple documents

= Different types of
documents

= Different types of
reasoner syntaxes

= Automatically establish
and maintain
combined
representations

@ Universitat Bremen

Abstraction

Propagation

uoloaloud

«
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Related multiple documents . F:l

= Different types of < Propagation >

documents

= Different types of
reasoner syntaxes

= Automatically establish
and maintain
combined
representations

= Propagate changes
from one document or
reasoner to all other
documents and
reasoner

)

Abstraction
uoloaloud

<€

@ Universitat Bremen
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Parameterized Change Management

= Semantic Difference Analysis Propagation

= Parameterized over document type

specific similarity specifications
= Change Propagation

= Representation of syntactic and
semantic document parts as typed
graphs

= Parameterized over Document
Specific Propagation rules (as graplt
rewriting rules)

uonoaloid

Abstraction

Right methodology, bad scalability

@ Universitat Bremen
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FormalSafe Applications
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Application: Formal Verification of C Programs .F:I
= SAMS: Formal Verification of MISRA C programs * 3

&& w < sams_config.brkdist.measurements[0].v
&& brkconfig_OK(sams_config)

@modifies \nothing
= annotated by preconditions, postconditions and e
modlflca‘non |nformat|0n o && w >= sams_config.brkdist.measurements[\resul].v
. . . Int32 bin_search_idx_v( Float32 w);
= Used to verify algorithm computing safety zone
= Modular verification of each C-Function
= Workflow E
object code
_ C compiler '
cﬁgﬂfé:tceodde / file.o

SAMS syntactic
front end Isabelle

P o E
‘ @ Protocol and
Isabelle o an

Definitions Proofs

certificate of
Isabelle proof
——— (checked by
Isabelle)

file defs.thy

file £ proofs.thy
file g_proofs.thy
file h proofs.thy

@ Universitat Bremen
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Application: Formal Verification of C Programs .F

e
= Goal
O a object code

= Avoid having to reprove e C compler 5
everything upon each change )

= Determine proofs affected by | S Lpor
SAthns‘yn.:;ﬂk Isabelle Isabelle 3"&3%::"&

/
i

changes in source code and/or Bennitons | [ ae! el s
annotations gL JL. N CE
User changes program g,iiQ_(Mhtg

or annotations
XML £

epre: al

h&tms:ﬁkw

file.xml

1

. " GMoc: change impact analysis
SAMS syntactic Y

front end Changed
XML .
representation

Annotated

C source code
with changes

file.xml
file.c

@ Universitat Bremen
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Application: SmartTies .F

%u © = . i riatmodu T Nicrosort Wor T o o=

Start  Einfugen Verweise Uberpraf Ansicht  Entwicklertools | SmartTies a

= Development of Safety-Critical Systems T S S s i

IEC 61508) demands a variety of
(e " g " ) y % 2. Primire Sicherheitsanforderungen
SR-1 Das berechnete Schutzfeld muss die gesamte beim IMPL-c ite _saf | .- ies2]: Ungltiger
Bremsen bis zum Stillstand wie durch das USRI
O C u l I l e n S Bremsmodellbeschrieben Uberstrichene Flache Link . A

: " { Kommentar [SmartTies3}: Ungaitizr
uberdecken. Verweis auf Testfall TCtest.safetyzone.
SR-2 Das berechnete Schutzfeld muss eine Latenzzeitvon | SR-3, SR-: i = =
N N . Kommentar [SmartTies4]: Unzaltier
AT beinhalten, in der das Fahrzeug mit Verweis auf Textmarke TestSafetyong in
] unveranderter Geschwindigkeit und Richtung Dokument DOK-SRA-1
oncept raper et
SR-3 Die Latenzzeit muss die Zykluszeit T des Systems MPL-set cmflgj _______________ ___---~| Kommentar [SmartTies5]: Unultiger
beinhalten. TC_test-latency 1 Verweis auf Funktion IMPL 51 canfie
L] SR-4 Die Latenzzeit muss die Ansprechzeit Ty, der MPLset config ___..--| Kommentar [SmartTies6}: Ungaitger
= Software Failure Modes and Effects e —— "
BR-5 (gestrichen) 1 et ies7]: Nicht
SR-6 Die Bremsverzégerung muss die Abnutzung der IMPLset_config 2ddressierte Anforderung SRS

- Bremsen durch einen geschwindigkeitsabhangigen TC_test-brake 7"~ { Kommentar [SmartTies8]: unguitiser
nalysis b i

SR-7 Die Hochstgeschwindigkeit v, darf nicht MPL-compute safetyzone| _.--| Kommentar [SmartTies9]: Ungiltigsr
uberschritten werden. [TC-test vmay Verweis auf Funktion IMPL-
comeuts_safatzons

= Safety Requirement Specification I B
| ] TeSt Plans tabIeS @Gettingstarted K Koders Code Search: ... Bhttp~//oogleads.g.d B

. lSMART’ [E
= Test Suites —

mSichemsilsanfordemngen.docx Dokumenteige!

Analyse Neues Dokument ~ Tickets = Externe Priifung Prufergebnisse ~ Logout

. [15 Impacts] "
= [mplementation e — '
Testplan Titel Sicherheitsanforderungsanalyse
[57 Impacts] Beschreibung Dieses Dokument enthlt die Sicherheitsanforderungsanalyse nach IEC 61508:3, Appendix B.
Verantwortlich ol
. . . . . =
m Konzeptpapier.docx Version 0.1
- a IeS OO al l I IS O l I lal l I a I l l eSe e B o
Letzte Anderung 2012-02-23
Fehlerbaumanalyse.docx status in Bearbeitung
M M [1 Impacts] -
O C u e S I a CO S I S e Wa Testkonzept.docx
y mhlmpacts] [ rociacen I renrtotacen i tove Vrsion I inteme Prtung J Eincrecion Jl updaton J Loscren |
Nr ¢ Beschreibung ®
1 Nicht addressierte Anforderung SR8
2 Ungiiltiger Verweis auf Textmarke TestSafetyzone in Dokument DOK-SRA-1
3 Nicht addressierte Anforderung SR-12
4 Nicht addressierte Anforderung SR-11
H Ungiiltiger Verweis auf Funktion IMPL-compute_safetyzone
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Application: Specific (BMBF 2013 — 2016) .m
= Specific:

Quality-Driven Design Flow using Formal Specification and Functional Change
Management

= Support and maintain system development from natural language specifications
down to System Level

@ Universitat Bremen
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SPECIfIC Design Flow
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CM Tool Architecture . F:l

-----------------------------------------------------------------------------------------------------------------------------

Models . Change Management Persistence \

Ao lol oo oo ntic)

ChimpAnC

‘. JNeoy).

Interface
il |

Developers and Engineers Lead Developers Project Managers
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Tool Support for Change Management

= Explicit semantics approach: propagation
= represent syntax and semantics
= Uniform representation by typed graphs
= Graphs stored in neo4j graph database
= Change impact analysis:
= Semantic difference analysis
= Analysis and propagation of changes
= |Implemented natively in neo4j
= Enhancement of work in FormalSafe
= but different implementation

Abstraction
uonosloid

Still right methodology, now also scalable, robust
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SHIP
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Project SHIP (BMBF 2011 - 2013)

SHIP: Semantic Integration of Heterogeneous Processes

Research question

= How to orchestrate individual, highly specialized systems
= |ndividual systems, with individual process and data models
= |Individual systems operating on different abstraction levels

= Combination of process-oriented view with
non-trivial data models
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Application: Assistance Processes @ Home .F{I

= Automate assistance for specific activities of daily living
= Cooking, reading, dressing up, ...
= Reduce energy consumption, Comfort
= Medical assistance, Safety

Flexible, adaptive, interruptible

Many persons, many goals

Many assistance processes simultaneously

How to achieve robustness and safety?
Development of an

ontology-based process description language (SHIP)
to orchestrate and monitor environment and devices
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SHIP

User Interfaces

\
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Abox
updates

(BMBF 2011 — 2013)
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Application Example

= Multiple persons, multiple automatic wheelchairs

= QOrganisational Layer as Assistance Process
= Handle transportation requests from individuals until completion

N

= open blocking doors, illuminate dark portions of the path

= Avoid wheelchairs hindering each other

@ Universitat Bremen
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Application: Coordinate Rolland and AILA

Common scenario to demonstrate work from CAPIO
and SHIP

Person wearing an exoskeleton wants
a scarf. Rolland and AILA are used to
bring the scarf to the person.

The person assists AILA in grabbing
the scarf using the exoskeleton to
remotely control AILA.

SHIP Tool is used to
= receive requests
= know where the scarf is
= indicate the right shelf to AILA by blinking ligh

= send Rolland to the pickup position and then to
the person

= control light and door during rides (as usual)
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What this taIk was about so far

NOTATION 10. (Function U ) Let A and B be sets, then we write AUB.

Ax10M 11 (Definition of U
It holds that YU, V., . (ze(UuV))“izEb)V(ﬂs")

DerINITION 12. (Function 1)
The function Dsetxset—se Lakes o sets and returns the interscction of both sets.

NOTATION 13. (Function 1) Let A and B be sets, then we write A B.

AX10M 14, (Defiition of 1)
el M €U AV 5 (5 €T A )

2. Distributivity in Simple Sets
CONTEXT 15. We refer to the definitions and axioms of the theory SimpleSots
‘THkoREM 16. (Distributisity of
W helds hat VA, B1C-A D (BUCY) = (AN B)U(ANC).

Proor. We begin the proof of the theorem. We have to show (AN (BU C)) C (AN B)U
(ANC)) and (AN B)U(ANC)) C(AN(BUC)) according to the Definition of = . We
want,to show the first subgoal. We assume = € (A (BUC))in order o show = € (40
B)U(ANC)) according to the Definitionof C

How to enable
= intelligent assistance based on rule based/formal logical reasoning directly

= through/inside familiar/intuitive user interfaces
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Current BAALL Projects
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Project ModESt (1.2017- 12.2019)

Walker-Module for posture recognition and fall prevention
Problem:

= the correct use must be properly learned and practiced
continuously

G08|: Christian Mandel
= s to prevent latent poor postures and risk of falls.

Solution:
= distance sensors based with software to recognize poor postures
= |ow-threshold feedback for posture corrections
= in an electronic box integrated into the frame of the walker % ‘ Federal Ministry

Funded by BMBF in program “Human-Machine-Interaction” in the of Edélcationh
scheme ’Initiatives for SMESs” and hesearc

Project Partners

BUDELMANN ceunorarnoro . £TOPRO =11
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<

Learned Classifier for typical geriatric gait properties

1

‘ 3 2 gait pattern (2gp)
cI """"" 5 gait pattern (5gp)
7 I position to walker (ptw)
N T e _ T o T o | distance to walker (dtw)
| | | | | | | hip flection left (hfl)
ol S R S . R 1 hip flection right (hfr)
A N R S I . SR N | knee flection left (kfl)
1 T knee flection right (kfr)
S e o e ;f 7777777777777777777 o torso flection (tf)
oaf """"""" """"""" """"""" """""""" """""" [ """""" ] stride symmetry (ss)
S stride width (sw)
iy
T scmme
0 'jf p'iw S?V SL Siw sih ; hifr hiﬂ kifr kiﬂ 5;;, zgp djw stride height (sh)
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Project CrowdHEALTH (4.2017 - 3.2020)

Collective wisdom driving public health policies

Decision support for public health policy

makers based on integrated heterogeneous

health data

Funded by EU in the Call H2020-SC1-2016-

CNECT ,Personalised Medicine” through
Grant 727560

S0
ST %
) (p<
° . 3‘?%g ; 7
care across "o 8

19 Partners

m SIEMENS

0
:O ° Jozef Stefan Institute
[ ]

f7- BioAssist
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of Education
and Research

Project SMILE 4.2017 — 3.2020 m Fede“"“”‘"‘“f%

... For an increasing proportion of women in Computer Science professions

~omart Environments as a context of motivating
learning opportunities for girls for a growing
proportion of computer scientists by involving
teachers and parents®

= For female scholars starting age of 12

= Awake and preserve interest in Computer Science

= Teach Computer Science concepts and methods

= 3

S
ey 2z

4 it

g

Funded by funded by the Federal Ministry for
Education and Research within the support program for
"Strategies for Achieving Equality of Opportunity for
Women in Education and Research ("Success with
MINT - New Opportunities for Women")” (FKZ
01FP1613)

Partners @ Universitit Bremen OFFIS

Hochschule fiir Angewandte
Wissenschaften Hamburg SN
Hamburg University of Applied Sciences 0SSIETZKY
universitat
OLDENBURG
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Summarizing ...
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Formal Logic, Management of Change,
Intuitive Interfaces in ...

= Project OMEGA (SFB 2005-2007)

= Project FormalSafe (BMBF 2008-2010)
= Project SHIP (BMBF 2011-2013)

= Project Specific (BMBF 2013-2016)

... and beyond

= Project ModEST (BMBF 2017-2019)
= Project CrowdHEALTH (EU 2017-2020) Ay
= Project SMILE (BMBF 2017-2020) sMmile

p—g

SMART - FUTURE - ME
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Thank you.
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