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Development Process for Driver Assistance &

Automation
Empiric Research Knowledge Management Design
Accident analysis Data / Metadata _ _
Simulator studies Ontologies . Driver/User Function,
Test drives Insights i Architecture,
Driving studies Models § Technical
Systems ’ system
Norms and standards
Design-
process
Domain-Engineering
Environment / Norms

Traffic system and Standards

# Deutsches Zentrum
DLR fiir Luft- und Raumfahrt eV. ) Measurement Data in Databases > 01 June 2011 > 3
in der Helmholtz-Gemeinschaft ansportation Systems > Aerospace technology for road and railway




-

Development Platform Dominion
and Data Storage as Target for Semantic Annotations
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Tables of a Relational Database with Possible

Annotations

7 Mapping into URI [BernersLee98]
7 Rows assumed to be identifiably by surrogate keys
7 Example: http://www.dlIr.de/ts/dds/table/b/row/2/column/Y

=7 Only on demand

=7 No data
Semantic Indexing

Usage like a memo or
notepad mechanism

7 Schema, i.e.
=7 Physical units
7 Experiment info
7 Data, i.e.
=7 Events
7 DQM results
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Semantic Database Browser - U_UNOYER.*201007146_105523_drvstate™

File Help
1
Datahase Layer El’Tahle |’Graph rMndeIs |
ol & Schema: U_UNOYER | WHERE cund'rtiun:‘ Reset Iy
o [0 Table: 20100716_105436_drvstz § | Rinwld [STATEID] STATEID UTC_SEC UTC_USEC ORTEWG
¢ [ Table: 20100716_105523_drvsts |15 " p—— p— — —
O Column: STATEID (long) a7 47 1279270524 272000 590 F230=
O Column: UTC_SEC (long) “flam 4 1279270624 268000 I5a0 £233
O Column: UTC_USEC (long) “flan 40 1279270524 303000 L56.0 6230
0 Colurnn: SYSTEMTIME (long)| ¥ fien 50 1279270524 303000 | [59.0 6240
O Column: UTMNORTHING (do) B {4 61 1279270524 319000 Ilsa.0 B240
0" Column: UTMEASTING (douly J| {5 52 1279270524 319000 L5a.0 B240
0" Column: LATITUDE (double) | B {3 53 1279270524 335000 590 B240
O Column: LONGITUDE (doublt B fz4 54 1279270524 350000 Ilsan E240
0 Column: ALTITUDE (double) | B {5 55 1279270524 350000 L5800 F240
0 Golumn: HEADING (float |56 56 1279270624 366000 | F55.0 f240
1 [Colurmn: VELOCITY (float) ifls7 57 1279270524 3681000 I5a0 241
0 Colurnn: TIMEWEEKS (it ifl5z 56 1279270524 381000 L56.0 G241

¢ . hitpeiidata nasa. gowou cbiod iU dREnit

.’f-}‘.' hitp:ifenaee dir deftsfdominion-datastarefdbforclischemal)_LUNOYERMakIe201 0071 6_105523_drvstatedcolurmniELCCITY

o -.’B_\.- hitp:idata nasa. gowgudtiowlfunitteterPerSecond
o 8 annotation-taskcolumnAnnotate dByTaskExecutian
¢ dmeta:hasMetadata
? '.'B_\.- hitp:ieanaee. dlr. defts/dominion-datastoreidbforclischermaill) _UNCOYERable201 007 16_1 0553
? . drmetahasAccessType
L PUBLIC
drmeta hasarrayindex
dmetahasColumnindes

dmetahasDatalize

"Ry WELOCITY
? . hitp data. nasa. govqudtiowl/gudiunit

o '.’R_‘.- hitpoidata.nasa. goviqudtiowliunit#heterFerSecaond
o 8 als Spalte annotiertvon Task-Ausflhrung@Ede
9 hesitzt Metadaturm @de

[ -.’B_\.- hitpeitnnnn dlr deftsidaominion-datastarefdbiorcfschemalid_UROYERablef20100716_105%

[ @ besitt Metadaten-Eigenschaft Zugriffs-Typgbde
L PUBLIC

0=
(-2
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(-2
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o= hesitzt Metadaten-Eigenschaft Array-Indexi@de
o hesitzt Metadaten-Eigenschaft Spalten-Indexi@de

Deutsches Zentrum
DLR fiir Luft- und Raumfahrt eV
in der Helmholtz-Gemeinschaft

dmetahasDataType
-] dmeta hasMeccrintinn |E

2nt Data in Databases > 01 June 2011 > 6
stems > Aerospace technology for road and railway



__

Overview of Architecture Used for Data Access

7 For presented user interface and other applications

= |l.e. automatic creation of annotations and processing them
7 DB-Integration:

7 Logic database integration

7 Model handling

=7 Layers Application
7 Standard RDF-Storage DB-Integration

7 Editable using SQL T Semante Vs Framevere A1
(stored procedures) Triple StoreAbstraction

-7 Simple access Databasg Connectivity (JDBG, ODBC, Vendor API)
by standard , I Relational DB ———— L

: inion- g ored Procedures

apps (Ie Matlab) —— (Dcmlnlcn Data }t'DFE)

— BulkData = !!!!!!!!!!!!!!!!.ﬁ.‘!!
1 ror-pata [T
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Usage of Several Models for Scalability

==-- Ggror

Database D

Schema D/S

| Multiple models '
GST D/SIT GT D/SIT
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Table D/S/T for table D/S/T
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Layers

7 Selection and presentation of relevant annotations
7 Derived view based on base model Gg
=7 Layer as a tuple of
7 RDF Graph model “derived” from base model Gg
7 Colour
7 Index
7 Derived using
7 Reasoning
=7 SPARQL-Describe
7 SPARQL-Construct
7 SPARQL-Select
7 Reasoning + SPARQL
7 Base layer uses base model Gf b!u t':m
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Overlay of Layers for the Presentation of Database
Elements

=7 Layer index used for projection order

7 Projection on table

LayerL, I
7 (and other DB elements) ¥ ST
f:' JJL.‘----:TI
—Z Projection on axis 4 P l
7 Order for sorting Layer L, Final Presentation _

77 12/

Y Al i

Table

7 Surrogate Key used

7 72

27 22
‘v
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Overlay of Layers for Graph Visualisation

=7 Graph visualization very common
=7 Often crowded for many elements

Layer L,

Final Presentation
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Example State Machine for Turning off on
Intersections

7 Describes driving maneuvers /,f—\—\x
as states

7 ldentified events as
state transitions intersection

= Events identified using
numerical calculations
(i.e. Java, Matlab) -

on
intersection

steering

following

street = intersection

=7 Complete FSM with

=7 15 maneuvers J' /
7 28 events AN P
J—/
= 155 rules T .
_ - steering
7 Based on [Vollrath&Schiel3105]
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Usage of FSM as OWL/SWRL Implementation

foéltowing oon 4 turning off
reet intersection ; Maneuver
A f * 4 )
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Transition rule: s(?x,q) An(?x,?x,) re(?x,,0) = s(?X%,,q")
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Time Line Representation from User Interface
for Base Layer and Two Layers Containing Selected Events

7 Projection on axis for different layers

7 Layers contain rows with specified events
7 Contents can be calculated using reasoning
7 Evaluation of interval concept

|/Properties r SPARGL |/ Edit |/ Namespaces |/Time Line

@

Render rows Render cells Render intervals

Steering

Q Rowld 10487 |

Intersection

|
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Integration of (Sem. Wiki) RDF-Data into User
Interface

[Anhalten Stand

[Anhalten Stand ist das Manéver. in dem das Fahrzeug anhalt und/oder

=7 Describe concepts human
u n d e rstan d ab I e i n S e m . Wi ki :\:;Q handelt es sich um das initiale Mandver bei der Berechnung des

[Automaten.

Eine detaillierte Beschreibung ist unter http://elib.dir.de/43697/ & zu finden.

=7 Facts as additional documentation
for data |n G UI maneuver-Anhalten_Stand & (Manaver-Ontologie £7)

Kategorie: Mangver

Fahrzeug auf Stralte &3

Fakten zu Anhalten Stand ©
HatHomepage http:/felib.dir.de/d3697/d + &,

Hat Kommentar initiales Mandver + ©,

7 Open URLs / documents
by right click

Properties rSPARQL Edit | Namespaces rTlmeLme|

' []use namespaces [ | Uselabels [ | Describe properties Highlight restrictions Describe not acti

'R hitp:/iwww.dir.destsidominion-datastore/dblorcl/schemalpublicitable/20100908_153728_2036_drvstate/row/0
o (B hitp:/its.dir.defontology/directiegative Event
7 U n its for COI u m n S o B hitp:lits.dir.defontelogy/directPositiveEvent
-4 hitp:/its.dir.defontology/maneuver
¢ (R hitp:/its.dir.dejontology/énhalten_Stand
4 . hjt\p Mlsemantic-mediawiki.org/swivi/1.0#page
7 o= (R} hitp:iits.dir.defontology/Anhalten_Stand
Q U DT y refe re n CeS 3 B nttp:iwww.w3.0rg/1999/02/22-rdf-syntax-ns#ype

o (R} hitp://semantic-mediawiki.ora/swivti1.0#Subject
o= (R} hitp:its.dir.dejontology/Maneuver

7 3 . h-l-tp Jwww w3 orgi2000/01/rdf-schema#comment

D B pe d I a’ refe re n CeS /L [initiales Mangver*http:iwww.w3.0rg/2001XMLSchema#string ‘—
¢ @ nttp:/www w3, 0rg/2000/01rdf-schema#isDefinedBy

'TB\‘ hitp:ifis.dir.defontology/Spezial:ExpotRDF/Anhalten_Stand

7 Wi ki ped ia ¢ . hitp:fiwww w3.0rg/2000/01/rdf-schemastlabel

(L Anhalten Stand
¢ . hitp:ixmins comifoafi0 1homepage

R hitp:ielin.dir. de/d 36971 <

S ! http:/its.dir.defontologyinextPaint
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Summary

=7 Description of database contents, especially time series

= On demand usage

7 No data
Layers for different kinds of visualization and specific data access
Semantic technologies for

7 Describe information

N

\

7 Reasoning (on events with FSMs)
7 Integrate external data oDz
eas_uremen a Contains (implicitly) Domain-Knowledge
7 Reference extel'na| /T% | Semantic annotat%r%is‘—z
reso u rces \Data_base/ ﬁerences Data-Elements | Domain-Knowledge
(Cntologies)
=7 Domain independent E i |Oz";z:;;;
~7 PrOtOtype fOI’ VISU3.|IzatIOn o JLT Semantic Web Technologies
wata/ Tools C Process
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Thank you for your attention!

Questions?
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