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Solution: Information Extraction x Ontology DLR

Ontologies do not only introduce a
sharable and reusable knowledge
representation, but can also add new
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* Natural Language Processing
* Semantic Knowledge

* Ontology
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Information Extraction + Ontology + Human =
OntoHuman
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information extraction from

Data sheets based on given

keywords from the ontology
(key-value pairs are the results)

Part-of-Speech Tagging + TF-IDF

data, power, mm, space, receiver, temperature, mass, thruster, radiation,
noise, battery, weight, magnetic_field, reliability, data_rate, payload,
telemetry, resolution, thermal, baffle, lifetime, gauss, data_rates,
propulsion_system, tracker, solar

disambiguate keywords
by VSM

topics/keywords of documents

inflection

stopwords

wave, waving .

— Q , 1.0
i e
' synonym
" <ynonymy

Ontology

motion

A battery
has an attribute

“Operating
Temperature” -
Review
WIKIDATA
Definition, Synonymes, Labels in different
Hypernyms, ... langauges,

Superclasses, part of, ...
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System Overview

DSAT
* Intuitive way for annotating data System | g -
esign Tools g o =
* Auto-Detect feature (e.g., MBSE) | &
* Annotations revision & feedback collecting . Augmented
Manual Annotation Automatically Extracted Values as F(r;t)i:ifi?rds Enities

from Data Sheets

Continuously Trained

Information Extraction (PLIX)
Deteot xiraction altlabols

» Ontology-based key-value pairs extraction

Lexical Database Semantic
(e.g. WordNet) Knowledge Base
> (e.g., Wikidata)

PDF
Documents

= Enrich ontologies based on
Update Ontology

= extracted information from data sheets
= external semantic knowledge base
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DSAT Screenshot

i

Eagle Picher: Battery-15 EP-SAR-10197-DATA-SHEET

2 |. Select document

2 = i
oooomEs - Search update metadata
- = * update ontology

des higher energy levels
cyclelife, at a lower weight
with less maintenance

Ni-Cd, or Ni-MH batteries. -
N Bl | Weight 63.5 kg
.
Specifications . Dimensions 10.6"W x 29.5"L x 10.4"H I I . P D F VI eW
Part Number SAR-10197

Features & Benefits = V) Weight Not to Exceed 140 Ib/63.5 kg I I I A . I .
el & oy e e | . Annotation list
* Primary and redundant heaters Maximum Difmensions 106"'WX295°L X 104°H L Shoc Level 1135G
*  Back-up temperature and voltage telemetry Specific Enorgy 104.9Whi/Kg . .
¢ Built-in cell safety protection 22"_"!!2."!‘_“';;2 f;"’»’:( s/ BaAm Operating Temperature -5°C to 35°C [ e d It Ite r r‘
*  Current sense capability —WEW 008
* Operational for 15-year mission life (GEO) Maximum Continuous Discharge | 154A i e H
*  Space flight heritage Maximurm Discharge Pulse 400 for 1 sac / @ 3 = reliability >099
* High feliability 099 Random Vibe Lovels 14 GAMS. L4 CO py
*_ Buitdn lfting points with detachable lfing fixtura, | 0ibe s e B Nominal Voltage 33.3V
+  Designed for radiation total-dose exposure of

3. 1E6 rads = i
* Connector savers for spacecraft integration and App“CatlonS 7 (RS ER Operatlng VOItage 2OV T35 8N ° d e I ete

test bracket +  Military communications and survelllance “ 5 o>
' Custom connectors are keyed and clocked per +  Commgrclal communication and broadcasting /s B i = Survival Temperature (non-op) -15°C to 40°C

customer spedfication; MIL-DTL-38999 and/or +  NASA research ® fe e d b a C k

NASA-5-311-P-768 connectors avallable upon request +  Environmental monitoring /s B i ™ Capacity /Energy 200Ah/6660WH @ 20°C
+  Subjected to vibratory and thermal-vaccum testing +  Global navigation and tracking

/s B AW Charge Current (Max) 100A I
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DSAT : Ontology preview & update

Eagle Picher: Battery-15 EP-SAR-10197-DATA-SHEET

View Ontology

@ T26711934

ey @ E‘Irgv

X

@ Literal

~
@ 057964930
@ EndofChargeVoltage
\ Y @ ContifucusDischargeCurrent
harg \

x @ “BatlefiEapacity
creator .. @ EnergyDensity
license http://creativecommons.org/licenses/by/3.0/ @ Battery capacity design for el..
subject E-Commerce, E-Business, GoodRelations, ...
title ACCOM: The Accommodation Ontology for ...

versioninfo  V 1.0, Release 2020-05-05

Select predicates for graph:

owl#imports
rdf-schema#isDefinedBy v
rdf-schema#subClassOf

rdf-schema#subPropertyOf

Browse Or IR, http://purl.example.org/ex.owl (no preview)
Apply

[CIN<IN<]
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Auto-detect feedback
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->
Eagle Picher: Battery-15 EP-SAR-10197-DATA-SHEET =5 G
A
R —— aﬂ Auto-Detect [NE¥d Search:
cyclelife, at a lower weight
1e. with less maintenance Key Value
/s B i = Weight 63.5 kg
Auto-detected Annotation o
Dimensions 10.6"W x 29.5"L x 10.4"H

Features & Benefits nominal voltage  33.3V Weight Not to Exceed 140 Ib/63.5 kg
¥ Autonomous cell bypass capability Key Value Remark
*  Primary and redundant heaters was detected because Shock Level 1135G
*  Back-up ire and voltage tek y . .
¢ Built-in cell safety protection nominal voltage is a label of supply voltage Operating Temperature -5°C to 35°C
¢ Current sense capability
* Operational for 15-year mission life (GEO) R
¥ Soacemcheiiiin © Correct reliability > 0.99
* High elibility $099
£ Builtin lifting points with detachable lifting fixt o |I'\CCH’I'ECt, b Nominal Voltage 33.3V
+  Designed for radiation total-dose exposure of the | e| should be\ong to

21166 rads = .
¢ Connector savers for spacecraft integration and non operating shock s A BLl] Orerating Voltage 2OV 10358y

test bracket
* Custom connectors are keyed and clocked per something else: V] Survival Temperature (non-op) -15°C to 40°C

customer spedfication; MIL-DTL-38999 and/or

NASA-5-311-P-768 connectors avallable upon re /s B & ™ Capacity /Energy 200Ah/6660WH @ 20°C
+  Subjected to vibratory and thermal-vaccur

Related terms: nominal voltage, voltage, DC |E&L L8 Charge Current (Max) 100A
Supply Voltage, DC Voltage, Supply Voltage,




New functions implemented in OntoHuman 7t

* Correction of results from automatic information extraction (via feedback Ul).

* Export of annotated information.

* Upload other ontologies for annotating documents.

e Support spreadsheets

* Option for processing specific pages instead of the whole document.

* Preview and display metadata of ontologies.

e Using multiple ontologies, Timeline of starting implementation of features

O P N W b~ U1 O

Initial (proposal) Workshop | (1st month) Workshop Il (6th month)

B Functionality m Ul m Deployment
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Live-Demo
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Eagle Picher: Battery-15 EP-SAR-10197-DATA-SHEET

Features & Benefits

Autonomous cell bypass capability

Primary and redundant heaters

Back-up temperature and voltage telemetry
Built-in cell safety protection

Current sense capability

Operational for 15-year mission life (GEO)
Space flight heritage

High fliability 5099

Built-In lifting points with detachable lifting fixture.
Designed for radiation total-dose exposure of
3. 1E6 rads

Connactor savers for spacecraft integration and
test bracket

* Custom connectors are keyed and docked per

customer spedfication; MIL-DTL-38999 and/or
NASA-5-311-P-768 connectors avallable upon request
Subjected to vibratory and thermal-vaccum testing

Wieight Not to Exceed 140 V635 by
Nominal Voltage 333V

Operating Vokage 7N 10358V
Beginning of Life G2 y/Energy @20°C
Maximum Dimensions 106'WX 295 X 104°H
| SpeciicEnargy 101V

| Opatatiny Tompantues FERIN

Survival op) 1510 40°C

Charge Current (M) 100

Maximurn Continuous Discharge | 154A

Maximum Discharge Pulse 400A for 1 sec

Random Vibe Lovels 14 GAMS

Sino Vibe | ovols 156G

Shack Lvel 11356
Applications

+  Military communications and survelllance
Commurclal communication and broadcasting

+ NASA resgarch

+  Environmental monitoring

+  Global navigation and tracking
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S
»
[ 1]
1

S
»
[ [}
2

S
»
[ 1]
b |

Key
Weight

Dimensions

Weight

Shock

Operating Temperature
reliability

Nominal Voltage
Operating Voltage
Survival Temperature
Capacity

Charge Current
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Search:

Value

63.5 kg

10.6"W x 29.5"L x 10.4"H

Not to Exceed 140 Ib/63.5 kg
Level 1135G

-5°C to 35°C

> 0.99

33.3v

27.0V to 35.8V

(non-op) -15°C to 40°C

/Energy 200Ah/6660WH @ 20°C

(Max) 100A
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DSAT : Users Survey

Tool rating

Novel
Specific

Clear

- 0 000001
|
|
efficient | EENE—
Simple |
|

Supportive

Domain of Usage

My work I
Could be used by my colleagues  [IEEEEEE—
Generic | —

0 0,5 1 1,5 2 2,5 3 3,5 4 4,5 5
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Publications & Deliverables o

e 2 workshops (July 2021, February 2022) with participants from
NFDI4Ing community

* 1 NFDI Tool talk
 https://nfdiding.de/tooltalk-dsat

* CDVE (Cooperative Design, Visualization and Engineering) paper
(published in process)
* September 2022

* Sourcecode & installation packages
* https://zenodo.org/record/6783007
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Outlook DLR

. . Poiel L[l
* Published tutorials & source code S
* https://nfdiding.de/tooltalk-dsat A ——
* https://zenodo.org/record/6783007 i W—
L \ \
. . . . ‘ = “‘
* Extend the ontology preview with editing mode KapaiyViloge 0200,
e Currently detecting numerical values, but will include

text value later
* Extend the auto-detect results with graph digitizer
* Ontology supporting multiple-languages keys

A

Frequency band 400.15 - 406 MHz
Plage de fréquences 400,15 - 406 MHz
Frequenzband 400.15 - 406 MHz
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