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Challenges

— Analyser un corpus d’articles scientifiques —

— Identifier et extraire les _, noms des missions, _, - et DOI —

— Associer ces entités + conserver leurs cohérences —

— Ecrire les résultats finaux dans des fichiers utilisables par AMDA —

o

Figure 4. (a) STA (top) and STB (bottom) (BEASEI@cnergy spectrograms on 26/ January to10/Mareh 2007 Note that on

the PLASTIC energy spectra helium is clearly visible above the proton peak since the instrument switches from a larger

(MC) to a smaller (SC) aperture during the high-to-low energy sweep when the count rate reaches a certain limit, which falls 5 O +
usually on the helium peak in the solar wind. (b) STA and STB{BEESH@R:nergy spectrograms Sl electron density, and
1-minute average agnetic field measurements during multiple bow shock crossings on 28 Januari to 2 February

e

2007. (c) STA and S nergy spectrograms lectron density, and 1-minute average agnetic field a rt I C | e S
measurements during multiple /magnetopause crossings on{12=28 February 2007
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astrophysique & planétologie
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Entity recognition: Analysis

Temporal
entities




5T-A:

Year DOY Month Day Hour

ST-B:

Year DOY Month Day Hour

2007 &5 03 D6 14
2007710312 12
2007 &4 03 25 02
2007 91 04 D1 02
2007 98 04 08 22
2007 113 04 23 02
2007 117 04 27 22
2007 127 0507 14
2007 138 05 18 16
2007 144 05 24 16
2007 15506 04 14
2007 165 06 14 18
2007 173 06 22 06
2007 181 06 3008
2007 18507 04 12
2007 192 07 11 14
2007 196 07 15 06
2007 201 07 21 04
2007 208 07 27 06
2007 21007 2912
2007 219 08 07 08
2007 223 08 11 04
2007 238 08 26 20
2007 245 09 03 06
2007 250 09 07 22
2007 258 09 15 06
2007 264 09 21 22
2007 273 09 3002
2007 277 10 04 08
2007 292 10 1908
2007 299 10 26 06
2007 314 11 1016
2007 318 11 14 10
2007 325 11 21 04
2007 330 11 26 00
2007 346 12 12 16
2007 353 12 1900
2007 355 12 21 00

2007 65 0206 16
2007 710312 14
2007 B4 03 2508
2007 91 04 01 04
2007 99 04 09 10
2007 113 04 23 08
2007 117 04 27 16
2007 127 0507 14
2007 138 05 18 08
2007 144 05 24 14
2007 155 06 04 00
2007 165 06 14 10
2007 173 06 22 06
2007 180 06 29 14
2007 184 07 03 14
2007 191 07 10 22
2007 19507 14 12
2007 201 07 20 06
2007 207 07 26 14
2007 210 07 29 08
2007 218 08 06 12
2007 222 08 10 16
2007 237 08 25 00
2007 244 03 01 10
2007 249 09 06 14
2007 257 09 14 10
2007 263 09 20 02
2007 271 09 28 08
2007 276 10 03 02
2007 290 10 17 08
2007 297 10 24 20
2007 314 11 10 00
2007 317 11 13 08
2007 324 11 20 00
2007 327 11 23 22
2007 343 12 09 14
2007 350 12 16 12
2007 352 12 18 18

nition: Anal

Ikale and timse
2l S-10-0& 1 3:07T:me

205-124018 11:20k43

2015-12406 23:38:3]

20051025 11:07:46

2006-12-0% 0:03:54

2006-11-01% 13:3%: 26

20070711 22:34:02

2007 AM6=1T 20k:24:07

20070810 12:18:33

31 EDMR=

from April 27, 2019 to May 24, 2019 and from May 23, 2019 to June 19, 2019

orbit 14767 and MAVEN orbit 1754 obtained during Day OF Year (DY) 235 and 236

in 2005. In Figures la and b, the energy spectrium and the density and spead of the pris-

msm.UT Et?ﬁ'ﬂf

i iy

M!M l‘."l.""- |'|

or 21 January 2016 01:06:41.10-01:06:52.04 UT,

P 5 plasma oscillations fRGMI030 [@IF00Nn the early morning sector, similar to the events occurring on SRR
896, Peak frequencies were 2.6 mHz, and 3.3 mHz during the intervals of (030 1300Ena]S00=IE00, respecrively.

In Figure 4a are seen several sheath entries of a few minute duration during the peried from (EDINGTR00. Large
amplitude oscillations of more than 200 km's in plasma flow were observed during the intervals of IS30=0600 and
IGSSETH0. In the latter peried temporal entries of the spacecraft into the magnetosheath were clearly noted in the

HHL 5= 10005 06 : 38 AN dee 2000 5= 10005 ¢ D6 36:20000 LT
X, ¥, Z, total] = [-9.8, 309, 9.5, 338]) nT
6.0

201 5=100-05 /6 36: 200N b B 5= 1005 /06370000 1T

X, ¥, Z total] = [-3.5, 11.9, =157, 20.1] nT
14.6

Mirror-madulated current shieet

5= 10005 6 36z ] 5000 e 00 5= 1006 D6:36c1 7.00 LT
[X, ¥, £ total] = [-5.7, 4.7, 218, 49.2] nT
1.3

201 5=100-05 /(6 36: 2200 b B 5= 1005 /06: 362400 UT

X, ¥, £, total] = [(L3, 93, —89 118] nT
345
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Entity recognition: Temporal

Text read

a

SUTime results —
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Entity recognition: lemporai
R

: '-}“m‘\\\\\“ N
" SO

2016 01:86:41.18-81:856:52.04" «— Textread

"start": 8,

"text": "21 Januvary 2016 B81:86:41.10\u281381:86:52",

"type": "DURATION",

"value": {
"begin": "2016-01-21T01:86:41",

"T@l:86:52"

SUTime results
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Entity recognition: Temporal
o )

"1838 - 1388 and 1388 - 1488" < TeXt read

SUTime results =

313 14848",
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Entity recognition: Temporal

SUTime results 10%
before
Filtering, transformations and adding rules

1%

B Compliant results

Partial results

B Incorrect results

89%
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0010001011008
: U 1000000
Paper reading: Design =
- Tl \,\-\\\_‘,
r 'j‘f\‘\‘\“ ,

Filtering and Transformations
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Paper reading: Design

Add rules

( TIME } | { tem Jlal :IS TIMEX DATE } ] ) /to]-

].temporal.val

ral:: IS TIM

emporal.value

{_ temporal::IS TIMEX DATE } ] )} /to|-

'aluH )}

4 ral::IS TIMEX TIME } |
.temporal.y 'aluH [@].temporal.y
ite-8b:

[ { temporal::IS TIMEX TIME } | { temporal::IS TIMEX DATE } |

.temporal.value [@].temporal.value ) }

ranges",

) Jand|-/ ( [

I—|-Juntil]~/ ( [

|-Juntil]~/ ( [

r
L

{ temporal::I5 TIMEX TIME } | temporal::IS TIMEX DATE } ]

{ temporal::I5 TIMEX TIME } | temporal::IS TIMEX DATE } ]

temporal::IS TIMEX TIME } | { temporal::IS TIMEX DATE } ] ) ),
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Entity recognition: Temporal

SUTime results
after
Filtering, transformations and adding rules

B Compliant results
Partial results

B Incorrect results
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Entity recognition: Analysis

Named
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Entity recognition: Analysis

Artificial
Intelligence
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Entity recognition: Named

Instruments
Names and acronyms

Satellites
Names and synonyms
+
Periods of existence
+

Observation regions
Space Regions
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Entity recognition: Named =

NOM SYNONYME1 SYNONYME2 SYNONYME3Z SYNONYME4  SYNOMNYMES
ABOVE
ACE Advanced Composition Explorer
AEC AE-C Atmospheric Exp AEC
AED AE-D Atmospheric Exg AED
AEE AE-E Atmospheric Exg AEE
AE Atmospheric Explorer
AlM Aeronomy of lce in the Mesosphere
AMPTE CCE CCE AMPTE-CCE Active Magneto: AMPTECCE
AMPTE IRM IRM AMPTE-IRM Active Magnetos AMPTEIRM
AMPTE UKS UKS AMPTE-UKS Active Magneto: AMPTEUKS
AMPTE Active Magnetospheric Particle Tracer Explorers
ARTEMIS Advanced Relay and Technology Mission
AUTUMMN
AWESOME

Aeros A Aeros-A Aerosh

Excel sheet:
Satellites

Ccnes @@ @muxim @irap ovr ) P=+ @D~ Inist 18




Entity recognition: Named

NOM INSTRUMENT 1 INSTRUMENT 2 INSTRUMENT 3 INSTRUMENT 4 INSTRUMENTS INSTRUMENT 6 INSTRUMENT 7 INSTRUMENT S INSTRUMENT 9 INSTRUMENT 10 INSTRUMENT 11 INSTRUMENT 12 |

ACE CRIS EPAM {'MAG"'Magnetc SEPICA {'SIs""'Supratherr {'SWEPANM"'Sola {'SWICS"'Solar W SWIMS ULEIS {'"MFI"Wind Magnetic Field Investigation'}

AE-C BIMS CEP LEE MESA MIMS MACE MATE 055 PES {'"RPA"'Reme Coj UVNO WAE

AE-D CEP LEE MESA MIMS MNACE MATE 055 PES {'RPA"'Reme Coj UVNO WAE

AE-E BIMS BUV CEP ESUM EUVS MESA MACE MATE 055 PES {'RPA"'Reme CofVAE

AEC BIMS CEP LEE MESA MIMS MACE MATE 055 PES {'"RPA":'Reme Coj UVNO WAE

AED CEP LEE MESA MIMS MACE MATE 055 PES {'RPA"'Reme Coj UVNO WVAE

AEE BIMS BUV CEP ESUM EUWVS MESA MACE MNATE 055 PES {'RPA":'Reme CojVAE

Excel sheet:
Instruments

[‘cnes @ ©wusim @irap ovr ) P=+ @D~ Inist 19




REGIONS
Asteroid
Comet
Earth
Interstellar
Jupiter
Mars
Mercury
Neptune
Saturn
Sun
Uranus
Venus
Pluto
Heliosphere

nition: Named =

JIOULY

{'Magnetosheath':'Mag {'Magnetosphere":{'Ma; {'Moon'"Moon'} {'Nearsurface":{"atmosg {'Surface':'Surface'}

{'Callisto':'Callisto'} {'Europa':'Europa'} {'Ganymede"'Ganymed{'lo"'lo'} {'Magnetosphere":.{'Magnetotail:'Magnetotail’,'Main":'Main’,'Plasmasphere':'Plasmasphere’,'Polar':'Polar’,'RadiationBelt":'RadiationBelt’,'RingCurrent:'RingCurrent'}}

{'Deimos":'Deimos'} {'Magnetosphere":{'Ma; {'"Phobos":'"Phobos'}
{'Magnetosphere":{'Magnetotail:'Magnetotail’,'Main':'Main’,'Plasmasphere':'Plasmasphere’,'Polar':'Polar’,'RadiationBelt":'RadiationBelt’,'RingCurrent"'RingCurrent'}}
{'Magnetosphere":{'Maj {'Proteus":'Proteus'} {Triton':"Triton'}

{'Dione":'Dione'} {'Enceladus":'Enceladus {'lapetus':'lapetus'} {'Magnetosphere":{'Mag {'Mimas":'Mimas'} {'Rhea"'Rhea'} { Tethys":'Tethys'} {'Titan":'Titan"}
{'Chromosphere":"Chror {'Corona":'Corona'} {'Interiors'Interior'} {'Photosphere"'Photos| {'TransitionRegion": TransitionRegion'}
{'ariel'Ariel'} {'Magnetosphere":{'Ma; {'Miranda"'Miranda'} {'Oberon"'Oberon'} {"Puck”:'Puck'} {Titania":'Titania"} {'Umbriel'Umbriel'}

{'Magnetosphere":{'Magnetotail:'Magnetotail’,'Main':'Main','Plasmasphere':'Plasmasphere’,'Polar":'Polar','RadiationBelt':'RadiationBelt','RingCurrent:'RingCurrent'}}

{'Heliosheath":'Heliosh: {'Inner:'Inner'} {'MearEarth':'MearEarth {'Outer':'Outer'} {'RemotelAU"'RemotelAl'}

Excel sheet:
Spatial regions

™
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Entity recognition: Named

A B
NAME HPDE/AMDA_REG
ABOVE ['Earth']
ACE ['Heliosphere.MearEarth','"Heliosphere.lnner']
AE ['Earth.Mearsurface']
AE-C ['Earth.MearSurface']
AE-D ['Earth.MearSurface']
AE-E ['Earth.Mearsurface']
Aeros-4 ['Earth.MearSurface']
Al ['Earth.MearsSurface']
Akebono [‘Earth.Magnetosphere’]
Alouettel ['Earth.Magnetosphere']
Alouette2 [‘Earth.Magnetosphere']
AMPTE ['Earth.Magnetosheath’,'Earth.Magnetosphere’,'Earth.Magnetosphere.Magnetotail’,'Heliosphere.NearEarth']

Excel sheet:
Spatial regions by satellite
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NOM
ABOVE
ACE
AEC
AED
AEE
AE
AlM
AMPTE CCE
AMPTE IRM
AMPTE UKS
AMPTE

Entity recognition: Named

StartDate

2014-06-25
1997-08-25
1973-12-16
1975-11-20
1975-11-20

2007-04-25
1984-08-16
1984-08-16
1934-08-25

Excel sheet:

StopDate

1385-01-11
1986-08-14
1985-06-15

Satellite mission period

Ccnes @ ©
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Reviews

- Regex " -
- APIs /] -
- Data formatting and structuring 1 -
- Project management " -
- Scanning + -
- Entity recognition + -

[(‘cnes @ ©wusim @irap ovr; ) =+ GO~ lnistj 23




Reviews

LAOATDAY
URRLTRLY VAR

F Name: 183389+spas2821718024 bibheliotech V1;
# Creation Date: 2022-87-208T11:39:18.934694;

# Description: Catalogue of events resulting from the HelioNER code (Dablanc & Génot, "https://github.com/ADablanc/BibHelioTech.git") on the paper “https://doi.org/10.3389/fspas.2021.718024". The two
first columns are the start/stop times of the event. the third column is the DOI of the paper, the fourth column is the mission that observed the event with the list of instruments (1 or more) listed in
the fifth column. The sixth column is the most probable region of space where the observation took place (SPASE ObservedRegions term);

# Parameter 1: id:columnl; name:DOI; size:1; type:char;

# Parameter 2: id:column2; name:SATS; size:1; type:char;

# Parameter 3: id:column3; name:INSTS; size:1; type:char;

# Parameter 4: id:columnd; name:REGS; size:1; type:char;

# Parameter 5: id:column5; name:D; size:1l; type:int;

# Parameter 6: id:column6; name:R; size:1; type:int;

# Parameter 7: id:column7; name:S0; size:1; type:int;

# Parameter 8: id:column8; name:occur sat; size:1; type:int;

# Parameter 9: id:column9; name:nb_durations; size:1; type:int;
# Parameter 18: id:columnl®: name:conf: size:1: tvpe:float:

2021-921-01T700:00:00.000 2021-86-308T23:59:59.000 https://doi.org/10.3389/fspas.2821.718024 “"BepiColombo” “MAG,MEA1,ENA" “"Mercury” 5488 1 67 174 6 ©.00823428002710706684
2021-021-01700:00:00.000 2021-86-30T23:59:59.00Q https://doi.org/10.3389/fspas.2021.718024 "BepiColombo™ “MAG,MEA1,ENA™ “"Mercury™ 4163 1 67 174 6 0.0818061254682346655
2021-01-01700:00:00.000 2021-86-38T23:59:59.80@ https://doi.org/10.3389/fspas.20821.718024 "BepiColombo™ “MAG,MEA1,ENA™ “"Mercury™ 3486 1 67 174 6 8.0814776995783827218

——\—'—’

Instruments  Région Mesures

. diverses
satellite

Extract from entity recognition results
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Reviews

Start Time

1993-06-01T00:00:00
1993-06-01T00:00:00
2014-05-07T16:30:00
2014-05-07T16:30:00
2014-05-07T16:30:00
2014-05-07T17:30:00
2014-05-07T17:30:00
2014-05-07T17:30:00
2014-10-01T2 00
2014-10-01T21:39:00
2014-10-01T21:39:00
2014-10-07T14:30:00
2014-10-07T14:30:00
2014-10-07T14:30:00
2014-10-07T14:30:00
2014-10-07T14:30:00
2014-10-07T14:30:00
2014-10-07T16:30:00
2014-10-14T00:00: 00
2014-10-14T00:00:00
2014-10-14T00:00: 00
2014-10-14T00:00: 00

Stop Time

2014-05-07T16:30:59
2014-05-07T16:30:59
2014-05-07T17:30:59
2014-05-07T17
2014-05-07T17:3
2014-10-01T20
2014-10-01T21:39:59
2014-10-01T21:39:59
2014-10-07T14:30:59
2014-10-07T14:30:59
2014-10-07T14:30:59
2014-10-07T14:3

2014-10-07T14:

2014-10-07T16:30:59
2015-04-14T23:59:59
2015-04-14T23:59:59
2015-04-14723:59:59
2015-04-14T23:59:59

Catalog extract readable by AMDA

Duration (Min}
393179.983333
393179.983333

0.983333
0.983333
0.983333
0.983333
0.983333
0.983333

0.983333

263519.983333
263519.983333
263519.983333
263519.983333

DOI

21990
21064
21784
19337
19032
19337
21847
9779
9886
929
o044

R R R R e R -}

My
W IV

elioTech

o7

Zoom on Time Axis

Insert Interval in TimeTable or Catalog

Extend/shift Time interval

Save Plot

D% references (1)

b https://doi.org/10.1002/2014]A019988

Mar 2007

06:

0

06:20
Time, UT

T T T
06:40

Created by AMDA v3.6.2 19/08/2022 14:35:26

lllustration interface DOI, AMDA
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Colloque du Programme National Soleil Terre, Marseille, 16-20 mai 2022

Vimcent Gémot, Arel Dablasc, wrr

T 3 Camils do Salubert, Subive Barreaux, Pascal Cuzec, iniat-CAIYS (Nancy)
Micoles Oulourg, CNESDOA (Toutouse)
c Mcodes Auna, INSISINSULAP (Puteiseia)
Williares Extvayst, o i
A partir d'un corpus d'antickes du domaine
utiisant des donnbes do nows une

textuelie sur les obsarwes, ks

A [ ]
satollites/instruments utilisés, ks régions spatiales of les processus {_\
physiques concernds, afin de relior ces entités avec les publications ! A
dont elles sont extraites, dans des catalogues cxploitables par les outlis pub[,‘ dﬂ'a ' e V I e WS
d'analyse de donndes de la discipiine. Cﬂanﬂi’m.}“ﬁ
donndes et 4 ce jour, U . N 1
A

d'analyse de donndes en immergeant le cherchewr dans le contexte
bibliographique de son cas d'étude, améliorora significativement &

reproductidilité des résultats publ.i ot faciitera h da ces
PAS dars AMDA en Juliet 2020. Les 3

dans de
intervalies en rouge corespondent 8 ceux 'Ilﬁ :

&hudiés dars ks 3 aides 3 drote =
Le but Ge BibHelioToch est de procuire e
A

Cas d'utilisation
+ Visualisation de donndes Solar Ortiter

des catalogues, dsponbies dans les A
outis, kant pubicatons ef ntenales n ut -
d'étucde par les missionsinstruments. b | FOVVRA ...._,l:::..::.'.':.

Le plus vaste réserveir darchives
scientifigqoes s service de la
recherche francaise

— PNST Physics
Symposium
May 2022

/ Etapes / avancement du projet (1.5 mois du stage d"A. Dablanc) \

# Arnctation de +50 articles en se focalisant sur intervalles de temps, missions et
instruments (tels que dlspo sur le registre SPASE https /hpde io/ SMWG index himid )
» Réa que des anr (lvrairie PyMuPDF)

» Océrisation = POF < image & TXT
» TESSERACT (ibrarie python qui convertit le PDF en fexte beut)
Lourd, mais loules les infos sont conservées
~ GROBID foumnit un fichier XML structuré
Rate beaucoup de données, dont les images et ldgendes

» Recormaissance des DO, 2 app
» GROBID a parsr de la balise DOI
# Si DOI absent de GROBID : & partir du tivre de lsrticle ef des AP1 de NASA/
ADS

» SUTime : reconnaissance d'entités temporelies, utiisé pour les intervalles de temps
# Performant (balkse « duration »), mais pas encare optimisé
» Métriques cbienues 3 pare dune comparaison avec les intervalles annotés

~ NER (Named Entity Recognition), 2 approches
» utiisasion de FLAIR (librairie pythan)
7 1* esss d entrainement d'un modéle avec de nouveles ensités
INST, SAT, REG, PROCS
# Performance (entrainement sans contexte) | voir méfngues =
7 Comparaison textuelie (plus lgére en temps de rastement/CPU)

PNST

Programme National Soleil-Terre

» TODO : association entre les intervalles e missionsinstruments déectés
» C'est une des difficuités identifiées !

» Nous une en fonction de loccurrence entre
K “éments et de lewr proxmilé dans article

Ccnes @ @uuxm @irap - f@&,—w (@5>- Inist




Reviews

BibHelioTech's future

- Recruitment experienced developer -
- Handle a large database (ISTEX) -

- Possibility of multiple domains -

[é cnes @ @‘T’Sb‘iéﬁé‘gﬂﬁ. Olrap ()MP @ B | o |nistj 27
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Reviews

- CNRS recruitment -
- CDD/CDI (external competitions) -
- Advice on preparing for competitive examinations-
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