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Iepiinyn

H mopovoca Auwiopotikny Epyocioa (AE) emikevipoveror otnv avtoépatn omuovpyia
EPMTNOE®V OmO EKTOOEVTIKO KLPIMG KeIPEVO HE a&lomoinom TeYVIKOV enesepyaciog
@LotKNG YAdooag NLP kot povtédwv Babidg pdbnong pe ondtepo oKomd v mopaymyn
drdpactik®v kovil oe popen HSP n omoia etvan copfot pe eupémg ypnoyLorotovpeva

ocvotnuota dlayeiptong nddnong, 6Tmc to Moodle.

Avantoybnke epoppoy oe yAdooo mpoypoppaticpov Python mov vAomolel éva
avtopotomompévo aymyd (pipeline) eneéepyociog KEWEVOL Le POPTOON KEWWEVOL tXt Kot
pdf, aviyvevon yAdoococ, YA®GGOAOYIKY aviivon pécm tng PipAtodnkng Stanza, kot
oAoKANpaVETOL pe TV mopaymyn quiz popeng Single Choice kot Fill in the blanks,
YPNOLOTOUDVTAG TPOEKTOLOEVUEVO YAMGGIKO PovTéAo TS. o eVOALOKTIKES amavTNoELg
(distractors) otic Single Choice epm®TNGELS, YPNOYLOTOIOVVIOL GNUACIOAOYIKE GUVOQEIS
6pot, mov oavtAovviow omd to WordNet, Wikipedia APl kou cvuminpopatikd omd

VRLAPYOVTEG OPOLG TOL KELLEVOV.

Avoivovton ot Bacikég évvoleg tov NLP, n apyrtektovikn Transformer, to povtédo TS, ot
ovyypoveg tpoceyyioels AQG, ot Aeukoonuactoloyikoi TOPotl Tov ¥PNGIUOTOLOVVTAL Yo
distractors kot t0 mWpOTLVIO HSP ®g pnyoviopog didbeong emovayPNCLOTON|GILOV

EKTALOEVTIKOD TTEPLEXOUEVOU.

Mo mv aglohdynon g modTTaG TOV TAPUYOUEVOV EPMOTNCEDV EPAPUOLETOL HETPIKN
ROUGE, ev® n gpappoyn dowbétel ypapikd mepiBaiiov ypnotn LAOTOMUEVO UECH TNG
BpAoONKkng Gradio tng Python

Aégerg — Kiewonwa

Avtoportn Anpovpyio Epotoesov, Enegepyacio dvowng Noooac, TS, Stanza. HSP,
Moodle

Auwdopatikny Epyocio v



ANOIKTO Exroidevtio Keiuevo ue Xpnon Teyvnrng Nonuoabdvng kou

EAAHNIKO Amoororog Kalvfag, Avtouarn Anquiovpyio Epwthoewy amo
MANEMIETHMIO

Hapaywyn dwodpaoctikov Kovil HSP

Automatic Question Generation from Educational Texts with the
use of Artificial Intelligence and Production of Interactive HSP

Quizzes

Apostolos Kalyvas

Abstract

This Thesis focuses on the automatic generation of questions from primarily educational
text by leveraging Natural Language Processing (NLP) techniques and deep learning
models, with the ultimate goal of producing interactive quizzes in H5P format, which is

compatible with widely used learning management systems such as Moodle.

An application was developed in the Python programming language that implements an
automated text-processing pipeline, including the loading of .txt and .pdf files, language
detection, linguistic analysis through the Stanza library and concluding in the production of
Single Choice and Fill in the Blanks quizzes, using a pre-trained language model TS5. For
alternative answer options (distractors) in Single Choice quizzes, semantically related terms

are used, drawn from WordNet, the Wikipedia API and from existing terms in the text itself.

The thesis analyzes the core concepts of NLP, the Transformer architecture, the TS model,
contemporary AQG approaches, the lexical-semantic resources used for distractor
generation, and the H5P standard as a mechanism for delivering reusable educational

content.

For the evaluation of the quality of the generated questions, the ROUGE metric is applied,
while the application also includes a graphical user interface implemented through Python’s

Gradio library.

Keywords

Automatic Question Generation, Natural Language Processing, TS5, Stanza, H5P, Moodle
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1. Ewoayoyn

1.1 Ilopovoioon Avaykng

H a&lohdynon g yvoong anotelel avardomacTo KOUUATL TG EKTAIOEVTIKNG O0OTKAGTOG
elte mpaypatonotleitol o€ mopadoctakd meplPdidov gite oe ynerakéc TAatedpues. Educd
o€ TePIPAAALOVTA NAEKTPOVIKNG HAONONG, 01 EPMTNOELS TOAALUTANG ETAOYNG KOl Ol 0CKNGELS
OCUVUTANPMOONG  KEVOD  YPNOUOTOOVVTIOL  €VPEMS, €mewdn  vrmoompilovv  Toyeia
avaTPOPOdOTNoN, €0KOAN PabHoAdYNON Kol TPOGOPLOYT| CE OPOPETIKA HoONGLOKA

cevapLoL.

[Mopd ™ ypNodTTE TOVG, M YEWPOKIVNTN dNUIOVPYID TETOIOV EPOTNOEDV TOPUUEVEL
emimovn Swdkacic. O ekmadeVTIKOG TPénel va eMAEEEL TO KATAAANAO amOCTAGHA, VO
EVTOTIGEL TNV TANPOPOPI-GTOYO, VO OLATVIMGEL PLGIKT EPMTNOT KOl VO KOTAGKEVAGEL
TEOTIKES 0AAG AavBaopéveg evarlaktikég amavtnoes. H dwadwacio avtr| aroitet ypovo,
YVOOTIKY Tpoomdbela Kot gumelpio, 10img 0tav (nTodvtal TOAAEG EPOTNCELS Yio LeYOAo
OYKO LAIKOV.

H avantoén tov epyoieiov avtopatng onpovpyiog epotioemy eMEpel Vo GUVOPALLEL
OTNV €V AOY® avayKn Kot Hécm g astomoinong teyvikdv g Teyvnmie Nonpoobvng o
TNV OVTOUOTN TOPOY®YY] EPOTACEMV amd KeEIUEVO TEPLOPIfETOL ONUAVIIKA O (QOPTOG
EPYNCIOG TOV EKTALOEVTIKAV.

[MopdAinia, N ELEAVIOT OVOLXTOV TPOTLTMV Y10, SLLOPUCTIKO EKTOOEVLTIKO TEPLEYOUEVO,
omwg to H5P, mapéyet £va ioyvpd mrhaicto yio tn dnpiovpyia, Kown xpnomn Kot EVoOUATMOT)

dpactnprotntev a&lordynong oe Xvotnuata Awoyeiptong Madnong.

1.2 Kivntpo kol Xxkomog Yromoinong

To kivntpo Yo TV eKmOVNON TG TOPOVGAG EPYACIAG ATOPPEEL OO TO EVOLAPEPOV Y1dL TN
depegvvnon tov dvvatottev Texvnmg Nonpoohving oty eKTOIOELTIKY TEXVOAOYiL Kot
€101KOTEPO O TNV TPaKTIKN peAén teyvikmv Enelepyaciog vowkng I'Awccag. [Tapd v
Omapén EUTOPIKAOV TAATPOPUOV TOV AS10TOI00V TV TEXVNTH VONLOGUVY Y10, T LETUTPOTN
EKTOOEVTIKOD VAIKOD GE 0100 POACTIKEG OPACTNPLOTNTES, 1| TAPOVGO EPYUCION OEV OMOGKOTET

oTNV AVATTLEN AVTAYOVIGTIKOD EUTOPIKOD TPOIOVTOG.
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YKOmOG elvar 1 avATTLEN OGS TPOKTIKNAG EQOPUOYNS TTOV Vo, gival ypoiun 1060 Yo
EKTALOEVTIKOVS YW PIG TEXVIKEG YVDGELS, LEGM TOL Ypopikoy mepPdArovtoc Gradio, 660 kot
v developers mov emBLHOVY VoL EVGOUATOCOVV TNV TEXVOAOYIN GTO S1K( TOVG GUCTN LT
HEC® TNG OETOPNG YPUUUNG EVIOADV. EmmAéov, 1 epapoyn oxedGoTNKE LE YVOUOVA TNV
EMEKTACIULOTNTA, TOGO MG TPOG TIG YADMGGES (e NOT) EVOMUOTOUEVT DTOSOUN Y10l EAANVIKEL)

0G0 KOl G TPOG TOVG THTTOVG EPWTICEWMV.

1.3 X16y01 ¢ Epyaociog
O1 Baoikoi otdy01 TG Tapovoag epyaciag stval ot €ENG:

e Avantuén wovol ovtopatomompuévou oywyol eneEepyasiog keypévoo (pipeline) yio
mv ewooyoyn Keywévou kot apyelov txt kot pdf yio v mopayoyn epotioemv
ocounAnpoong kevov (fill in the blank) xor gpwtoelg povig emioyng (single
choice), KaBdG amotehovV optopéveg amd TiG Pacikég KO0YEG TOL VITOoTNPILEL TO
HS5P.

e Evoopdtowon yYAOoGOAOYIKNG avdivong pe ypnion Stanza ®ote va opilovrton
KOTAAANAOL VTTOYNPLOL OPOL MG OMAVTINGELC.

e A&womoinon mpoekmodevpévonr poviédov TS yio mopaywyn epOTNCEDV ELGIKNG
YADGGOG

o Xyedlaon pnyoviopod moapaymyng cvvaeov distractors pe alyoplBpd ¢iltpa,
ypnon WordNet kon Wikipedia API .

e  Metatponn TV anotelecudtov o€ Eykvpa apyeio H5P ywa dueon eveopdtoon ce
LMS 6nwg to Moodle

e  Avantuln euukov ypagikoL meptBdAloviog pécm g PProdnkng Gradio yio
GpecT xpNoN YOPIc YVOGELS TPOYPOLLLOTIGHLOD

e Amotiunomn g mowTNTAG TOV GLUGTHUOTOG HE OVTOUOTEG UETPIKEG KO TOLOTIKN

ov{NTNoN TEPLOPIGUAOV.
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2. OcopnTiko Yopabpo

2.1 Eneepyacio Pvoikig I'hdocag (NLP)

H Enelepyacio Ovowne 'hwooag (Natural Language Processing - NLP) amotelel khdoo
¢ Teyvnmce Nonpoovvng mov e€etdlel mmg T VITOAOYIGTIKE GUOTHUATO UTOPOVV V.
AVOADOLV, OVOTOPIETOVV Kol VO TAPAYoLuV avOp®dTIvn YA®GSW. XT0 GUYXpovo TepBdAlov,
10 NLP odev mepropiletar oe amhég epyaocieg mpoemeCepyoaciog, OAAG mepAapPdver
TOAVETINMEDEG OLOOIKAGIEG OMMG N CLVTOKTIKY OVAALGN, 1| CNUOCIOAOYIKY] epunveia, M

AVOYVOPLGT OVTOTHTOV KOl 1 TOPAYWOYT QLUGIKNG YADGGS.

H &&éMén tov mediov éxel petatomiotel amd o Topadocsiakd cuotiuate mov Pacilovray
o€ AVGTNPOVS YAWGGIKOVG KOVOVES TTPOG TIG TPONYUEVES apyltekTovikéG Babidg Mabnong
(Deep Learning) Ta c0yypova poviéha NLP, 0nwg ot Transformers (Vaswani et al., 2017)
Bacilovtal 6N GTATIGTIKN OVAALGT TEPACTIOV COUATOV KEWEVOV Yo TNV €KUAONon
SLVUCHOTIKOV  OVOTOPACTAGE®Y TOV ALEewv. MECH OUTOV TOV OVOTAPUGTAGE®DY, Ol
AéEeg petatpémovtal oe Lobnpatikd peyén og Evay ToAvdIcTUTO YMPO, EMTPETOVING OTO

cvoTnHa va GuALapPavel Tepinhokeg onpactoroykés oyxéoels (Manning & Schiitze, 1999).

2y mepintoon e avtopang dnpovpyiog epmtioemv, To NLP Asitovpyel og o facikdg
UNYOVICUOG TOV LETOTPETEL TO OKATEPYAOTO KEILEVO GE QOUNUEVT TANPOPOPia KOTAAANAN
vy My omopdoewv. To GOGTNHO TPETEL VAL EVTOTIGEL TOLOL TUNLLOLTO, TOV KEWWLEVOL PEPOVV
ekmTadeVTIKY aio, ol UITOPOLV VO ATOTEAEGOVV AmAVINGT, TOS Oa Tapaydel avticToym
gpoTNON Kot MG Bo dnpovpynBovv meoTIKEG evoAAakTkEG emloyés. Emopévog, m
moldtnTa TG Tapayopevng dpactnprotntag aglohdynong e€aptdrtor oe peydio Pabuod and

TNV TOOTNTA TG YAWGGOAOYIKNG OVAALGNG TTOV TPOTYELTOL.

H nmoapovca epyacio axolovBel Loywkn aywyod enelepyaciog, 6mov kdbe 6tdd10 Tov NLP
Tpo@odotel 1o emdpevo. To tokenization Kot 0 YOPIGHOG TPOTAGEMY ATOTEAOVY TN BACT TNG
avaropdotaocng, o POS tagging kot to NER npocOétouy ypoppatiky] Kot 61UoGloA0yIKn
TANPOPOPia, EVAO GTN GUVEXELN O TANPOPOPIES AVTES AE10TOI0VVTOL OTO TN AOYIKN ETAOYNG
amavimong, ™ omuwovpyla distractors ot 1o poviého TS5 oo v TEMKY TOpaymyT|

EPOTNONG.
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2.1.1 Tokenization ko1w Xopropdg [potacemv

To tokenization omotelel T Ol0dKaGio. OAGTOONG TOV KEWWEVOL GE VLTOAOYICTIKA
dwyepiopeg povadeg Ot povadec avtég ovopdalovror tokens kot amaptilovron omd AEEELS
onueto otiéng, apBuntikd cOpuPora, €101KA COUPOAN KoL YOPOKTNPES OVAAOYO LE TO
gpyoreio kot To povtédo mov Tic yapaktnpiler. H dwdikacio tng tunpartomoinong eivol
waitepa KaBoploTiky] Kabdg ot LTOAOYIoTIKOT OAYOpPIOHOL Kot To VELPWOVIKA OiKTLA
adVVATOVV VO ETEEEPYACTOVV OKATEPYOGTO KEILEVO, OMOLTOVTAG T1 LETATPOTT) TOV GE LU0

dounuévn axorovbio avayvopiotik®v IDs.

Y éva oVoTNUO QVTOUATNG dNUovpYiag epoTHoe®V, To tokenization dev Asttovpyel amimg
G TPOTOPACKEVAGTIKO 6TAO10, 0ALL G Kpioo onpeio eléyyov g modtrag. Edv pa
opbomn tepayotel Aavlacpéva, TOTE 1 OVOYVAOPICY OVOUACTIKAOV OVIOTHTOV, 1
etiketonmoinon pepov (POS tagging) Adyov Kot 1 €MAOYN VITOYNPLOV OTAVTNCEOV Eivor

TOaVO Vo EMNPEAGTODV OPVITIKA.

O yopopdg tov Keévov oe mpotdoelg (sentence splitting 1 segmentation) eivot otevd
ovvdedepévog e To tokenization ko Waitepa Kaboproticdg 010t ta AQG yepilovran v
npoTacn o¢ Pacikn povade mapaywyns. H cmot) aviyvevon tov oplov kdbe mpdtaong
EMTPENEL GTO GVOTNO VO OTTOUOVMVEL CUVEKTIKEG OTLLOGLOAOYIKES HOVADES, HECO OTIC
omoieg pmopet va evromiotel n TANpo@opia-cTdY0c Ko va moapaydel epdtnom pe emopkn

GUVAPELD TPOS TO APYLKO KEIUEVO.

H onuocio tov sentence splitting yivetor akdun mo €UQAvig 6€ TEPIMTOGELS OOV 1)
TANPOPOPia TOL amouteiTol Yo TN dnovpyio epd@TNoNG dev tepropileton og pia Ko povo
TPATACT). TNV VAOTOINGT TNG TAPOVCAS EPYUGING, TAPOTL | TPATACT] OMOTEAEL TNV KLPLAL
povada emhoyng answer candidate, a&lomoleitol 6€ OPIGUEVES TEPMTMGELS KOl YELTOVIKO
ovpepalopevo péom Aoyikng sliding window, ®cte 10 HOVIEAO TOpAy®YNS v EXEL
npdcPaon oe mAovclotepo TAaicto. H emloyn avt Baciletor otnyv mapatipnon 0Tt TOAAEC
EKTTOOEVTIKEG TTPOTAGELS TEPIAAUPAVOLV AVIOVOLIKES AVAPOPES, EAAEWTIKES OYECELS N
e€apTNoELg TOV YivovTon Katavontég Lovo av Anedel vdym Kot 1 TponyoHUEVN 1 ETOUEVT
TPOTUCT. ZVVEMMG, O OKPPNG YWPIoUOS TPOoTAcE®MY dev emnpedlel HOVO TNV TOTMIKY
avéAvon, aAAd Kot TNV ToldTNnTo TOV context Tov TEAMKE TPOPOSOTEL TO YAWGGIKO LOVTELO

TOPOYOYNG.
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A&ilel va onpeimet kot n évvota Tov multi-word tokenization. e opiopévec YAOOGOEG 1) G€
OLYKEKPIUEVES EMPOAVEINKEG HOPPEG, Mo @avopevikd eviaia akolovBia upmopel va
aVTIOTOlEL 0€ TEPLEGATEPEG OO pio YAWGGOAOYIKEG povadec. H cwatn dlayeipion avtdv
TOV TEPUITMOCEMY EIVOL CTNUAVTIKT Y10 VO TOPAUEVOVYV GUVETN TO EMOUEVO GTAOLNL TOL
pipeline kot va un dnpovpyohviol GOEAAUATO GE LOPPOGVVTIOKTIKEG 1| CNUAGIOAOYIKES

OVOADGELS.

2.1.2 Avéivon pepav Tov Adyov (POS tagging)

H etiketonoinon pepdv tov Adyov (Part of Speech tagging) omotedel v Kkpiowun
dwdkacio Katd v omoia kaBe token oto Keipevo yapaxtnpiletor Pe po YPOUUOTIKY
katnyopia 6mmg ovclactikd (NOUN), prjua (VERB), enifeto (ADJ), aviovopio (PRON) 7
apOpa pe (DET) ko enippnua (ADV). Onwg mpoovapépbnie ta tokens agopoldv kot
aplOunTikd dedopéva, €101Ka cOPoAa 1| yapaktpeg kot 'Etot tépa amd ta pépn tov Adyov
&yovpe T dudkplon kot Koarnyoplonmoinon vrd v etikéta NUM (Numbers), PUNCT
(Punctuation) 1 SYM (Symbols) oto mhaicio tov Universal Dependencies (UD) (Nivre et
al., 2016). Avt n kaBolkr| KdAvyM dracPorilel 6Tt KGOE LOVEASA TOV KEYEVOL OTTOKTA LLLoL

0O AEITOLPYIKN TOVTOTNTO ENLTPETOVTAG GTO GUGTNLO VO TNV JlaKPIVEL.

Ye exmodevTikd keipeva, ta answer candidates mov 0dnyobV G YPNOTIKES EPMTNCELS
VKOV GTNV KATNYOPiol T®V OLGLICTIKAOV 1 TV KOptwv ovoudtov. Avtibeta dpbpa,
enifeta, avtovopleg kol EMPPNUOTA  OTOPPITTOVIOL 1 TPOTWATOL 1  dlodKacio
ovumepiAnyng Tovg Kot cuvodeiog vog ovslaotikov. ' avtd Tov Adyo, To POS tagging

dev Aertovpyel LOvVo TePypaeikd, oAAd Kot oG GIATPO eMAOYNS vTOYNPI®Y dpwV.

To POS tagging emopévag Aettovpyel ®G EVOIAUESO EMIMEDO OVAUESH GTNV EMUPOVELOKN
LOPON TOL KEWEVOL KOl 6T AOYIKY AMym¢ amopdcemv. Evioydel v avBektikdtnto tov
OCLOTNUOTOG, EMITPENEL EVPETIKA PIATpa. TOLOTNTAG Kol GLUPAAAEL wote To downstream
question generation va PBocileton 6 0povg pe peyordtepn mhavotto vo mwapdovv

KaBapég, capelg Kot aE10MOMGULES EPMTIOELS.

2.1.3 Anpporonoinon (LEM)
H Anppatomoinon (lemmatization) givor 1 dadikacio peTacynUaticpod pog AEENG ot

Baocwkn N Ae&ucoypagiky] g Hoper|, onAadn oto AfUpa e Ze avtifeon pe v omAn
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amokom| kotoAngewv (stemming), 1 ANUUOTOTOINGN EMOIOKEL HOPPOAOYIKA Kot
YAOGGOAOYIKE £YKVPO amotédecpa. o mapddetypa, ot popeEc “running”, “ran” Kot “runs”
UTOPOVV VO OVTIGTOL(IGTOVV GTO ANUUO “run”, €V TUTOL OLCLUCTIK®V G TANBLVTIKO
pumopov va emavéABovv oty evikn tovg popen. H Aettovpyia avt eivon onpavtikny oe
moALG ovotnuato NLP, emedn emtpénet v €vomoinoy SlopopeETIK®OV HOPPOAOYIKOV

TOPOAAAY DV KAT® od KON AVOTopAcTAoN.

210 TAOIG10 TNG ALTOLOTNG ONUIOVPYING EPOTAGEMY, 1 ANUUOTOTOIN oY €Yl Wwaitepn aia
encdn Ponbd omv mo otabepn avipetomion g mAnpoeopiac. Avo AéEelg mov
enpaviCovtor 6e dLOPOPETIKN KALTIKY 1] YPOVIKY LOPPT UTOPEL VO avapépovTal 6Ty idla
évvola, kot apa va tpénet va Bewpnboldv cuyyeveic katd v avdAivon 1 T0 GIATPAPICLLA.
Xopic Anppatoroinon, 1o cvotnpa Oa avtipetdnile KAOE EMPAVEINKT LOPOT O EVTEADS

Eexmplot povdda, yeyovog mov Ba av&ave Tov B0pvPo Kot Ba ducyEpave T yeviKeLON.

2.1.4 Xvvroxktiki Avdivon EEaptiioceowv (Dependency Parsing)

H Zvvtaxtuky Avaivon E&aptioewv (Dependency Parsing) amotelel 10 61dd10 TOL
pipeline 6mov TpocdiopileTar 1 SOUIKN 0PYAVMOOT| LG TPOTOCTG LECH TV GYECEMV PETAED
tov Aéewv mov M ovvBétouvv. Eotudlel kupilog oTiC aoOUPETPEG OVLOOIKES GYECELS
e&dpong, omov kdbe AéEn (eCaptdpevn-dependent) cuvodetan pe po AN AEEN mov
Aertovpyel og n keeain ¢ (head). To anotélecpa avtnig g dradikaciog etvor ) Tapaywyn
evog kotevBuvopevov 6€vipov 6To omoio 1 pila eival GuVNOME TO KVPLO PHIL TPOTOCNG KO
ol VIOAOWEG AEEELS GLUVOLOVTOL LEPAPYIKA LECH EMMOVUU®V GYECEWV OMMG VTOKEIUEVO

(nsubj), avrikeipevo (obj) N Tpocsdiopiopds (amod)

H eEaymyn tov cuvtakTikov 06vpov givol KaBopioTikn Yo TNV KOTavOonoTn ToOL VONLLOTOG,
KaBmOG EMTPETEL TN SAKPLOT TOV POADV TOV OPOVIMV TPOCOTMY KOl TV OVTIKEILEVOV
péoa oy mpodtacn. Ta dedopéva avtd amodnkedovion pe 1o diebvég mpdtumo - Universal
Dependencies (UD) e€acpaiilovtag OTL N GLVIOKTIKY] TANpo@opio givor dopunuévn pe
TPOTO OV EMUITPENEL TNV TEpAUTEPW® emeEepyacia, omwg 1 e€aymyn oxécewv (relation
extraction). H axpifeia o€ av16 10 010010 £Mnpedlel TNV TOIOTNTO TNG TEAKTG TANPOPOPTG

kaBmg opilel Tov okehetd dmoL Ba oTNPLYTEL 1] YA®GOIKN EPUNVEIN TOV KEUEVOU.
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2.1.5 Avayvopion Ovopaotikov Ovrotitov (NER)

H avayvopion Ovopaoctikov Ovromitov (Named Entity Recognition -NER) amockonet
OTOV EVTOTIGLO KOl TNV KT Yoplomoinon AEEemvy 1] pPAGEMY TOV AVTIGTOL(OVV GE TPOGMTA
(PER), tomobBeaieg (LOC), opyavicpovg (ORG), nuepounvieg (DATE), apiBpodg (NUM)
Kol GALEG ONUOCIOAOYIKE Olakpitég Katnyopieg. Ze avtiBeon pe to POS tagging mov
amodi0El YPapIKES ETIKETEC o€ pepovouéva tokens, 1o NER enyelpei va evromicet tunpoto

TOV KEWEVOL LLE GNUOGIOAOYIKY] AVTOTEAELN KOl VYNAN TANpoPoplakn aia.

Ta arotedéopota Tov NER amofnkevoviol 610 medio ents tov €yypaeov mapEyovtag pio
dopnuévn AMota and ovidtreg pali pe Toug xapokTnpiopovs tovg. H minpopopia avt
etvar BepeMddng Yo epapproyég eEaymyng yvmong kabdg emttpénet T HETAPAoT amd TV
amAn enelepyacio AEEE@V GTNV KATOVONGT TOV VIOKEILEVOV EVVOLUDV KOl TMV GYEGEDV LLE

TOV OPOVIMV TPOCOTMV 1) OPYOVIGUAOV GTO KEIUEVO.

Emumiéov, n NER cuufdiietl amopociotikd 6t Onpovpyio TEGTIKOV ETAOY®V TOAAATANG
eMAOYNG. Av 1 oot andvtnon sivoal Tpdcmno, T0Te Ko o1 AavOacuéves emloyég Ha
TPEMEL, KOTA Kavova, vo tvat eniong Tpdcwma: 1o 1010 1oyveL Yia Tonobeciec, opyaviorovg
N nuepounviec. H dratnpnomn avtig g onNUAcIoA0YIKNG GLUVERELNS TTEPLOPILEL TapPEAOYOLG

oLVOLOCUOVE Kot VEAVEL TNV TOOAYMYIKT EYKVPOTNTO TOV EPOTNCEWMV.

2.1.6 H BiproO1kn Stanza

H Stanza eivon Bipiiodnn avorytod kddwka yio Enegepyacia Dvokng I'hdccag, n onoia
TpoceEpeL eviaio veupmviko pipeline yia tokenization, sentence segmentation, multi-word
token expansion, POS tagging, Anupotonoinem, Lopeoroyikd yopaktnpiotikd, dependency
parsing kol avoyvopion ovopaotikeov ovrtottov(Qi et al., 2020). H wwitepn a&ia g
gyKertal 610 OTL GLVOLALEL TOAAA GTAdI AVAAVONG HEGO GE £VOL GUVEKTIKO TTEPIBAALOV,
EMTPEMOVTOG TNV TOPAYDYN OLOLOYEVAY YADGGOAOYIKDOV OVOTOPACTAGEWDY YMPIG TN YPNOM

TOAALDV ETEPOYEVAV EPYOLEI®V.

H Stanza opyavavel v enelepyacio Tov kelpévov wg akoilovdio processors, 6Tov KaOe
016010 TPoPodoTEl TO €mMOUEVO. To OpyIKO KEIUEVO EIGEPYETOL TPMOTO GTOV UNYOVIGLO
tokenization kot sentence splitting. Ztn cuvéyela, 6mov amarteital, akolovdel 1 avaivon
multi-word tokens, evéd mévo e avt ) Bdon epapudlovtor POS tagging, lemmatization
kot dependency parsing. TéLoc, 10 616010 NER amodidet onpoctoloyikés eTikéTeg o€ spans
ToV KeEvov. Me avto tov Tpomo, Kdbe token cuvodevetal 6TadtoKd amd TOAALATAN ETITEO

YAOGGOAOYIKNG TANPOPOPLOG.

Amlopotiky Epyocio 7
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H teyvikn onpacio g Stanza GuvAEETAL KO LLE TN (PNOT GLVETOVS OVOTAPAGTUGTS TOTOV
UD vy peydro pépog tov pipeline. Avtd d1EVKOAVVEL TV OLOIOUOPPIO TWV YPUUUATIKOV
KOl LOPPOGVVTOKTIK®MY annotations, VM TAPAAANAC EVIGYVEL TI) SLVOTOTNTO SLOYADCGIKNG
eméktaong. H 100mta avtn) gival onpovtikny yio v topodoa epyacia, Kabng, tapdtt n
TPEYOVO TTOPUY®YN EPOTNCEMV €0TIALEL KLPI®G OTO ayYAK(A, LTAPYEL GYEIOOTIKY

vAoToinoM Yo TNV VLOSTHPIEN EAANVIKOD KEWEVOU.

[owaitepn texvikn a&la £xel emiong To yeyovog 0TL M Stanza mapéyel 1dco token-level 660 Ko
span-level minpogopia. Xto eminedo tov POS kor g Anppoatomoinomg, kabe token
OLVOOEVETOL OO TN YPOUUOTIKY KOl HOPPOAOYIKY] TOV TOLTOTNTO. XTO EMIMEOO TOL
dependency parsing, kd0e AEEN AMOKTA TANPOPOPIOL GYETIKE LE TNV KEQOAT TNG Kol TOV
TOTO TNG GLVTOKTIKNG TG oxéons. Xto enimedo tov NER, 10 chotua propet va petaPet

amo TNV emEaveELKn akolovdia tokens e OAOKANP®UEVEG ONUAGIOAOYIKES OVTOTNTEG.

2.1.7 H BiphoOnxn Stanza o€ ovykpion pe tnv spaCy

H spaCy anotehel pia amod T1¢ 1o yvooTég Kot eupémg ypnotponotodpeves Pipatodnkec NLP
omv Python (Explosion Al n.d.). Yrootpilel tokenization, POS tagging, dependency
parsing, NER, lemmatization kot TAN00¢ emmAéov dLVATOTHTOV, EVD £XEL GYEONGTEL [UE
£vtovo mpocovatolMod tpog production epappoyés. H taydnra extéheonc, n evypnotia
tov API kou ) duvatdtta enelepyasioc peydhov oykmv keévov kabiotovv ) spaCy

eEapeTIKA 1GYVPY| ETAOYN o€ TePIPaALovTa Prounyavikng aSlomoinong.

[Tapd ta TheovekTnpoTo 0VTA, 1| Stanza KpidnKe KATaAANAOTEPT Y10 TNV TAPOVCA EPYAGIAL.
O Baowkdc Adyog eivar 0Tt M dumhopatiky] dgv otoyevel povo ot tayeio emeepyacia
KEWEVOD, OAAL KLPIOG 08 YAWGGOLOYIKA GUVETN 0VAAVGT TOV VO, VTOGTNPILEL e GaPVELD
o moAMOmAG oT1dd Tov cvotnuatoc AQG. H Stanza mapéyer eviaio pipeline yu
tokenization, MWT, POS, lemma, dependency parsing kou NER, pe diaitepn épnoacn ot

GUVEKTIKY] YAOWGGOAOYIKT avomapioTact Kot otn ocbvoeon pe to Universal Dependencies.

Inuavtikny etvon emiong n teyvikny dwdotacn tov multiword tokenization. H Stanza
EVOOUOTOVEL pnTd 6To pipeline ¢ tov yepiopd multiword tokens, yeyovdg mov sivan
YPNOO OTAV TO GUGTNLO TPETEL VO TEPAGEL OO TNV EXPOAVELNKT] LOPPT) TOV KEYWEVOL GE
710 aKpPn LOPPOGVVTOKTIKN avarapdotact). ['a éva £pyo mov Paciletar o axpifn answer
spans, og& ANUUOTOTOINGCT KOl GE ONUOCIOAOYIKG GUVEMY OVOYVOPLCT) OVIOTNTOV, M

dvvaTdTTo AVT OmoTEAEL oVGLaoTIKO TAsovEKTNHO. H emthoyn tov gpyaieiov emopévmg

Awmdopotikr] Epyocio 8
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dev Paciotnke OMOKAEICTIKG OTNV TOPOVCH OTOJ00T), OAAL KOl OTN HEAAOVTIKY|

TPOGOUPUOCTIKOTNTA TOV GUGTILOTOG.

2.2 Transformers

2.2.1 Mnyoaviepog Self Attention

[Ipwv v emikpdtnon twv Transformers, 1 povtelomoinon akoiovBidv otnpldétav oe
avadpopukd diktvo RNN (Recurrent Neural Network) kot apyotepa LSTM (Long Short-
Term Memory) (Hochreiter & Schmidhuber, 1997), to omoia owdPalav 1o Keipevo
ypoppuKd, pio AEEN ™ QOpd, LETAQEPOVTAG TANPOEOPIo HEGH OO SLOSOYIKES KPLPESG
KataoTdoels. To Bactkd TOVG PHEIOVEKTNLO NTOV TPAKTIKO, ONAadT OGO OmopaKpOVOVTOY
Vo oyetildpeveg AEEELS PEG TNV TPOTAGT), TOGO SVOKOAATEPA dtatnpovvTav 1 HeTa&d

TOVG €EAPTNOT, EVOD 1N GEPLAKN VOT TOVS EUTOILE TV TAPAAANAN eKTaidevoN).

O unyoviopodg attention ovTIoTPEPEL ALTH TN AOYIKT. AvTi vo LETAPEPETOL 1| TANPOPOpia
Bpo-prpo, kKabe AEEN «kortdley TavTOYPOVAE OAEG TIG VITOAOITESG Kol TOVS amodidel Popn
avdAoya LLEe TO TOGO GLVEICOEPOVY GTNV EPUNVELR TNG. LNV €0 Tepintwon Tov self-
attention, m cvykpilon yivetar avdueca ota tokens g g axolovBiog(Vaswani et al.,
2017), mapdyovtog por avamopdotacn 6mov 1 onuoacio kdbe AEENG dapoppadveTon amd

OAOKAN PN TNV TPOTOGT Kot Ol LOVO Otd T YELTOVIA TNC.

IMa 1o TpoPANLe TG avTOHTNG dNoLPYING EpOTNGE®YV, AT M WOt gival kpioyun. H
LETATPOTY| LOG ONAWONG GE pMTNON omontel To HOVTELO va avTIAneOel Toto Tupa g
TpdTAoNG €lvol 0 TVPNVAG TNG TANPOPOPIOG KOl TAOG OVTO GLVOLETOL HE TO LTOAOITA
otoyeEio, OCTE M €pAOTNON Vo PYEl YPOUUOTIKA QULGIKN Kol o6®otd otoyevpévn. H
ToVTOYPOVN TPOGPacn o OAN TV akorovBia etval akpBdS avTd TOV EMTPENEL GTO LOVTELO
TAPOYOYNG TOL GULOTNUATOS HOVL Vo YEWPIlETOl GMOOTH OVIOVUUIKES OVOPOPES Kol

eCapmoelg peyding eppéretag péca oty idwo TpdTOoT.

2.2.2 Encoder-Decoder Apyttektoviki

H apytektovikn towv Transformers pmopel vo viomomOei pe dapopetikég mapailayis,
OUMC 1N 7O YOPAKTNPICTIKY LOPON TNG YL EPYOCIES TapOy®YNG KEWEVOL givan 1 d1dTaEn
encoder-decoder. O encoder avolapupdavel va emeEepyaotel 10 keipevo €16600V Kol v

TAPAYEL O TAOVGLO. GUUEPOCTIKY OVOTAPAGTOCT Tov VONuatds tov. O decoder, ot

Awmdopotikr] Epyocio 9
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OULVEYELD, YPNOUYLOTOLEL VTN TNV AVATOPAGTACT Y10 VAL SNOVPYAGEL PriHa Tpog Prpa v

€000, OMAaon pa véa akolovBia KeéEVOL.

H loywn avt eivon 1dloitepa onuovTik o€ gpyaciec sequence-to-sequence, OT®G M
UNYOVIKT LETAPPOON, 1) TEPIANYN Kot ) Topaywyn epwtioewv. O encoder dev meplopileTan
oe amAn omobnkevon tov Aéewmv TG €10600v, 0AAG KoTaokevdler embeddings mov
EVOOUATOVOLY cupppalouevn Tinpoopia. O decoder, avtictoyyo, dev TpoPfrémel TVEAL
™V enduevn AEEN, aAAd cuvovdalet 6,Tt £xel NON TapoyOel e TN CLUPPACTIKY YVAOGCT] TOL

&xel mpocPépet 0 encoder.

Yy mopovca gpyacia, 1 onuacia tng encoder-decoder Loyikng givot KabBopioTiKY, ETEON
0 oTdY0G OV €ivol amAmdG 1 avayvoplon oG TAnpogopiog HEGo 6To KEIPEVO, ALL O
LETAGYNUOTIGLOC TNG GE VEQ YAWGGIKY] LOPOY], ONAadn o€ epdtnon. To chotua tpénet va
KOTOVONGEL TO input Keipevo, vo €6TIAGEL GTOV KATAAANAO answer span Kot GTr GUVEYELN
VO TOPOYAYEL EPAOTNON YPOLUATIKGE OTOOEKTN KO VOTLATIKA Guvent). [ ovtdv Tov Adyo,
ta encoder-decoder povtélo cuvoéovtol UOGIKA pe TV gpyacio TG Automatic Question

Generation.

2.2.3 Bidirectional Encoder Representations from Transformers (BERT)

To BERT (Bidirectional Encoder Representations from Transformers) oyedidotnke xopimg
o¢ encoder-only apyttektovikn (Devlin et al., 2019). Eva and ta onpoavtucd ototyeio Tov
etvar 611 Aappdver veoyn t6G0 To ap1eTEPd 660 Kt T0 de&l vUEPalopevo kdbe AEENG KoTA
TNV TPOEKTOIOELON. AVTO TO YOPAKTNPIOTIKO TO KOOIGTA SOUPETIKA 1GYVPO Yo EPYACIES
Katavonong keévov, onwg classification, token labeling, NER, question answering tomov

extractive kot yevikotepa semantic understanding.

H dvvapum tov BERT éykettar kuplog otnv KovOTnTd TOV VoL TopAayEl VYNANG TOLOTNTOG
contextual embeddings. Ze moALEC epyacieg NLP amotédece onueio kaunnc, eneldn E0waoe
TOAD KOADTEPQ OMOTEAEGUOTO OTO TAAOTEPES APYITEKTOVIKEG. 2GTOCO, 1 1GYVE TOL QTN
aQOpa KupimG TO EMMESO NG AVOTAPACTOCNG Kol TG Kotavonomng, oyt g ehevbepng
napoywyng keywévov. Emedn to BERT dev d1a0étel decoder, dev eivar and tn @Hon tov
KATAAANAO Yo va ypayel véa akolovbio Kelwévoy pe TOoV TPOTO MOV OOUTEITOL GTNV

TOPUYMOYT] EPOTICEMV.
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2.2.4 Bidirectional and Auto-Regressive Transformers (BART)

To BART (Bidirectional and Auto-Regressive Transformers) eivoar poviého encoder-
decoder (Lewis et al., 2020), cvvovalovtag ototyeio amd bidirectional encoders tHmov
BERT «xou autoregressive decoders katdAAniovg yio generation. To povtélo exmadeveTon
VO 0VOKOTOOKELALEL apy KO KEIPEVO amd OALOIOUEVT N HEPIKMG KOTECTPUUUEVT) EKOOYN
ToVv. Avt M AoYIKN TO0 KaB1oTA W1niTEPA OMOTEAEGHATIKO OE epyacieg Omov omonteiton
avadLOTOTMOT 1 TOPAYWOYT KEWWEVOL, OTWG TEPIANYN, TAPUPPOUCTIKY] OVAIIUTOTMGCN Kol

LETAPPOOT.

To BART ovvdéetar queca pe 10 AQG, 6101t g encoder-decoder, umopet vo dexbet Eva
Kelpevo €10600v kot vor mopdyel véo keipevo €E60ov. Xe avtiBeon pe to BERT, dev
nepropiletar oy Katovonon aAid vrootnpilel evepyd YAwooikn mapaywyn. ' avtdv tov
AOyo Ba pumopovoe va amoteréoel BewpnTiKA KOTAAANAN €mAOYT Yo question generation,
kot ot PpMoypaeia avapépetat cuyva pall pe ta TS-like povréda og pia amd Tic Pacikég

seq2seq OlKOYEVELEG.

2.2.5 GreekBERT

2t Oepebvnon e eAANVIKng vmootipiEng e€etdotnke kot to GreekBERT, tnv
npocappoyn Tov BERT oty eAdnvin yhdooa (Koutsikakis et al., 2020). H Bacikr| tov
onpoacia £ykertat 6to 6t TapEyeL IoYLPES contextual avamopacTdoels yio EAANVIKO Keijevo,
KOAOTTTOVTOG €Va OMUAVTIKO KEVO OT1 OfecOTTO. EAANVOPOVOV TPOEKTOOEVUEVOV
povtélmv. Amd gpevvnTiky] dmoyn eivol 1010itepa EAKLOTIKO, EMELDN EMTPEMEL TNV
aflomoinon transformer-based avamapoctdcewv oe epyacieg eAAnvikod NLP, omwg

classification, NER, POS-related downstream tasks kot yevikdtepa semantic understanding.

Qotoco, o mopnvog mapapével Tomov BERT, dnAaon encoder-only. Avtd onpaivel o0t
onmg kot to apywod BERT, eivar mepiocdtepo katdAAnio yo epyoaciec katovonong mopd
YL ovolyTn mapoywyn véov keévov. Katd cvvénewa, mapott n dmapén tov elvanr moiv
ONUOVTIKN ®G Be®PNTIKY| KOl TEXVOAOYIKY BAoT Yo TNV EAMNVIKY YADGCOW, OV OmoTeAEl
avtovomtn ALGM Yoo question generation, Omov amotteiTol HOVTELO TOL VO UTOPEl va

ovvBéoel oK ££000 Kot Oyl LOVO VoL AVOADGEL TNV €1G0J0.

Avto e€nyel kou yotli oty mopovca epyacia dev emdéyOnke GreekBERT wg Paocukco

LLOVTEAO TTOPOY®YNGS, OKOLUT KOl OV 1] TOPAY®OYT] EAANVIKOV EPOTIGEMV TPOYLOTOTOMONKE
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ne evaAloktiky TpoPfreyn . H otpatnykn mov kpibnke mo mpaxtikny frav n a&lomoinon
povtédov encoder-decoder yio generation, o€ ovvovacud pe translation-based 1
TOAVYAMOOIKEG TPOCEYYIGELS, avTi TNG YpNong evog encoder-only eAAnvikod poviédov. Me
Ao Aoyo, To GreekBERT mapapével moATio g avapopd yio eAAnvikd NLP, aArd oyt

®¢ M To cvpPoatn apyrtekTovikn Yo tov Tupnva tov AQG pipeline.

2.2.6 Text-to-Text Transfer Transformer (T5)

To T5 (Text-to-Text Transfer Transformer) eivar eniong povtédo encoder-decoder (Raffel
et al., 2020), aALQ S1OPOPOTOIEITAOL O TPOG TN PIAOGOPia TOL KAONDS avTieTmmilel KGO
epyaocia (petdopacm, mepinyn, TOPOy®YN EPAOTNONG) ©OF UETUACYNUATICUO HLOG
axolovBiog keyévoyv oe ol GAAN. AvTti 1 eviaio OVTILETOTION €160d0VL Kot €000V MG

QLOIKNG YADGGOG TO KAVEL 10101TEPO EVEAKTO Y10l TAPAYWOYIKES EPYUGIEC.

[a ™ mapodoa viomoinon, n emhoyn tov TS ompiybnke oe Tpio TPAKTIKA KPLTHPLOL.
[TpdTov, n apyrtektovikny Tov eivan cupPatn pe to AQG wg epyacio mapaywyng. Asvtepov,
1 Aoyikn) text-to-text S1EVKOAVVEL TNV TPOGOPLOYT TOV LOVIEAOV GE TOALEG TOPAALAYES TG
dwg epyaoiag. Tpitov, oto owocvomuo Hugging Face eivon dwbéoiueg fine-tuned
ekd0oelg Tov TS mov éyovv eKmAIOELTEL E101KA Y10 question generation, KOTL TOV HEUDVEL

OTNUOVTIKA TO TEYVIKO KOGTOG TEPAUATIGLOV KOl EMTPEMEL TLO GECT] TPOKTIKT 0ELOTOINGM.

2.2.7 To owkoocvotnpa Hugging Face Transformers

H mpoaktun a&lomoinon towv poviéAwv Transformer otnv €pguvnTikn Kot EQOPUOGHEVN
avantuén emrayOvOnke onuavtikd péoa amd to otkoscvotnua tov Hugging Face (Wolf et
al., 2020- Hugging Face, n.d.). H Biprwodnxn Transformers kou to Hugging Face Hub
TPOGPEPOLY EVIOTO TPOTO POPTMOONG, TOPOUETPOTOINCNG Kol ¥pMoNg HEYOAOL aplfpod
TPOEKTOUOEVUEVOV HOVTEADV, LEUDVOVTOS CTUOVTIKA TO TEXVIKO KOGTOG TEPOUATIGHLOV.
Me 1oV TpOTO aVTO, 0 EPELVNTNG OEV YPELALETUL VO DAOTOMGEL OO TNV apyT] TOAVTAOKES
APYLTEKTOVIKES, 0AAG pmopel va aflomomoet €ropa checkpoints kot tekumplopéva

interfaces.

H onpaocio tov Hugging Face dev mepropiletarl otnv gvkoia ypriong. To owkocvotnua avtd
Aertovpyel ¢ KOS TOTOG JaPOPAGHOV HOVTEA®V, tokenizers, documentation Kot model

cards (Mitchell et al., 2019). Zm mapovca AE eEetdlovion evoALOKTIKEG ADGEIS Ko
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drapopeTikd povtéda generation, to Hugging Face emitpénel cuykpitikd TEPOUOTIGUO Kot
ToyEld EVOMUATOON OLOPOPETIKMOV OPYLITEKTOVIKOV HECH OTO 1010 TPOYPOLUATICTIKO

TAQLG10.

Yy mpdén, n xpnon tov Hugging Face kobiotd epuctn ™ petdfoaon and m Oewpia oty
viomoinon. To TS5, to BART, to BERT kot dAdec otkoyéveleg poviéhmv yivovtot dpeco
npocPaciuo pécw tomomoinuéveoy APIs. Avtd dievkoAvvel Oyt HOVO TN QOPTOGCT TOV
povtélov, aAld Kou tn owxeipion tokenization, generation parameters Kot amoBKeLONG
checkpoints. I'a tov Adyo avtd, to Hugging Face oty mapovca epyacio degv
avtetoniletal og amAn Pondntiky PipAodnkm, aAid wg kpicyo texvoroyikd voRabpo
NG LAOTOINGNG.

2.3 Movtéra TS

2.3.1 mT5

To mT5 wpdkertan yio TV ToAvyAmwooikny ekdoyn tov TS (Xue et al., 2021 Google, n.d.),
oXeOOGUEV VO KOAOTTEL TOAAES YAwooes péca oto dwo  text-to-text mAaicto,
Swyerplopevn dtapopetikd AeEloyta kot popeoroyd cvotnpata. ['a éva cuotna Tov
@000&el va emektobel mEpa amd Ta ayyMkd, €va TETO0 povtédo eivor BewpnTikd

EAKLOTIKO, 0OV Bal ATEPELYE TNV AVAYKT YOPIOTNG APYLTEKTOVIKNG OVE YADGGA.

[Topd To TAeoveKTAUATA TOV, 1| TOAVYAMGGIKT KAVOTNTO OEV GUVETAYETOL VTOLOTO KoL
BéAtioTn amddoom oe KkABe empépovg YAMGoH 1 vmogpyacio. Xtmv mpaln, éva
TOAVYAMGOIKO HOVTELO GLYVE KAAEITOL VO IGOPPOTNGEL OVAUESO GE TTOAAEG YAMGOES KO
umopel vo vmoAeimeton pog mo eEEOIKEVUEVNG TTAPOALAYNG GE GUYKEKPIUEVO GEVAPLO

xprons. ['a tov Adyo awtod, 1o mTS kpibnke wg evariaxtikn 1 HeAAOVTIKY KatevBuvon).

2.3.2 iarfmoose/t5-base-question-generator

To iarfmoose/tS-base-question-generator amoteAiel emiong yvoot| fine-tuned mopaiiayn
¢ owoyévewng TS5 (iarfmoose, n.d.) ywo question generation kot ypnoyloromdnke ce
TPOO oTAd TEPOUATICHOD g mhavy Pdorn Tov cvotiuatoc. H vmapén tov eivan
onuovtikny ywri ogiyver Ott n owkoyévela TS dev avtiotorel o€ pio POVO TPOAKTIKN

viomoinon 7y AQG, oAG o oOVOAO Omd TPOGOPUOCUEVEG EKOOCEL TOV
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dtapopomotovvtal g TPog to dedopéva fine-tuning, Tov TPOTO S1ATLI®ONG TG EICOOOV Kot

™ cvumePLPopd g e£6S00.

[Tapd ™ ¥pNOIUOTNTAE TOL ®G EVOAAAKTIKNG, TO CUYKEKPIUEVO LOVTELO OEV GUVOEETAL TOGO
kaBopd pe tov unyoviopd answer highlighting 6co to valhalla/t5-base-qg-hl. Avtd €xet
TPOKTIKEG CLVETELES, eMeldN| o€ éva pipeline 6mov 1 answer selection €yel 1101 emthvbel og
TPONYOVUEVO GTAS10, Elval TPOTYOTEPO TO HOVTEAO generation va cuvepydleTol 660 TO
dvvatdv mo dueca pe ot ™ doun. Otav 1 €il6odoc dev eKPpdlel Le GoPIVELN TOV answer

span, ov&dvetal o Kivouvog 1 TapoyOUEVT] EPATNOT VA £ivol MYOTEPO EGTIOGUEVT.

2.3.3 valhalla/t5-base-qg-hl

H mopaAiloyn valhalla/t5-base-qg-hl amotedel pioa amd 11 mAéov yvootég fine-tuned
exdooelg tov TS5 (Valhalla, n.d.) yww v mapayoyn epotoeov. To daitepo
YOPOKTNPIGTIKO NG gival 6Tl akoAovBel ) Aoywn tov highlight format, 6mov to answer
span emionpoiveTon péca oto context pe €101Ka tokens. Me avtdv tov TpOTO, TO LOVTELD dev
ypealetar va vwoBEGEL LOVO TOL OO0 TUNLLA TOL KEWEVOL EIVOL TO EMTKEVTPO TNG EPMTNOMG,

oAAG Aappdvel coen Kot pnti kododnynon.

Avt) 1 oyedwotik Aoyikn etvar e€aipetikd onpoavtikn ywoo v AQG. Ze molhég
TEPUTTAGELS, LA TPOTOOT TEPLEYEL TEPLOTOTEPES 0o pia TOAVES TANPOPOPIEC-GTOYOVS Kot
xopic caen £voeltn 1o povtédo pmopel va mapaydyst epmdTno gite LVIEPPOAIKA YEVIKN €lte
npocavatorcpévn oe Adbog onueio. To highlight format peidver avtoév tov Padud
afeforotnrag Kot PEATUOVEL T CUVAPELD AVAUEGO GTNV EMAEYUEVN GTAVTNOT KOl GTNV

TOPOYOUEVT] EPMOTNON.

210 mAoio10 TG TapovGaG EQopoYNG, To valhalla/tS-base-qg-hl cuvogeton Wavikd pe Tov
Tpoémo Aertovpyiog tov pipeline. To cOomua npodta emhéyer answer candidate péow
YA®WGGOAOYIKNG AVAAVONG KOl GTI GUVEXELD EVOOUATMOVEL QDTN TNV ETIA0YN GTO input TOL
povtélov pe explicit highlighting. Me dAla Adywa, to povtédlo dev KoAeitol vo ETADGEL
ToVTOYpOVe. Kol To TPOPAnua tng answer selection kor to mwPOPAnpa TG question

generation, 0AAG ETIKEVIPOVETAL GTN OEVLTEPT PACT), OTOL £ival 1IGYVPITEPO.

Auwdopatikny Epyocio 14



ANOIKTO Exroidevtio Keiuevo ue Xpnon Teyvnrng Nonuoabdvng kou

EAAHNIKO Amoororog Kalvfag, Avtouarn Anquiovpyio Epwthoewy amo
MANEMIETHMIO

Hapaywyn dwodpaoctikov Kovil HSP

2.3.4 Avtworoynon emroyng povréiov TS

H el emhoyn povtélov oty mapovca epyacio dev faciotnke HOVO 0TN YEVIKN GNUN
G owoyévelag TS, aAAd Kupiwg ot CLUPATOTNTA TNG LE TNV APYLITEKTOVIKY| TOV {010V TOL
ocvotiuatog. To pipeline mov vAomombnke ompileton e TPONYOLUEV ETIAOYY answer
spans pécm Stanza, 6€ YAWGGOLOYIKO GIATPAPIGHO KOl GE OVAYKT] TTOPOYMYNG GTOYXEVUEVNG
EPMTNONG TAV® GE 101 TPOGOIOPIGUEVN advinon. [ avtdv Tov Adyo, to valhalla/t5-base-
qg-hl kpibnke wg n TAEOV KaTAAANAN AVo|, emeldn alomolel dueca ™ Aoyikn tov explicit

answer highlighting.

Ye oOyKplon pe GAAEC EVOAAOKTIKES, 1 GLYKEKPIUEVT emAoyN eEumnpetel KaAvTEPO TV
VPPN @rrocoeia tov €pyov. H answer selection dev apnvetor €& olokANpov 610
povtého, oAhd vroompiletor amd aveEdptnto YA®GGOAOYIKO otddo. To poviého
generation, ETOUEVOC, TPEMEL VAL GLVEPYALETAL LLE QT T POT| KoL OYL VO TNV TOPAKAUTTEL.
To wvalhalla/t5-base-qg-hl mpocpéper avty ™ vyéevpa avdpeso oto rule-guided

preprocessing Kot 6T VEVPOVIKY| TAPOywyn PUGIKNG YADOCCS.

2.4 Avtopotn Anpovpyia Epoticcsov (AQG)

H Avtopatn Anuovpyio Epotioceomv (Automatic Question Generation - AQG) amotelel
epeuvnTikd medio g EmeEepyaciog Dvowkng Mdoocag mov eotialel oV mopoywmyn
epotoemV omd Keipevo, pe eAdytotn N kot undevikn ovlpomivn tapépPacn. H onpacia
10V Tediov glvan Wwaitepa ALENUEVT GTO EKTOOELTIKO TANIG10, OTTOL 1| AVALYKT) Yo YPYOPT
TOPAYMOYN OPOUCTNPLOTHTOV 0ELOAOYNONG, EMOVOANTTIKNG LEAETNC KO SL0OPAGTIKOD DAKOD
elvar ovveymg avéavopevn. H AQG dev mepropileton otn petaTpony pog oNAmong o€
gpotnom, oAAd oxetiCeton pe Pabdtepo TPOPANUATE YAOGGIKNG KATAVONONG, EMIAOYNG

TANPOPOPIOG, PLGIKNG STVTMOTG KOl TOUOUYMYIKNG KATAAANAOTNTAS.

H nmpdodog tov mediov €xel vaper onuovtikn TG televtaieg dekaetieg (Das et al., 2021
Kurdi et al., 2020). O mparyteg mpoceyyicelg otnpiloviav Kupiwg o€ YAMOGIKOUS KAVOVEG,
YEWPOTOINTO TPOTLTAL KOl CLUVTOKTIKOVG LETACYNUATIGHOVS. Apydtepa, N avamtuén TV
VELPOVIK®OV HOVTEL®V Kot TV apyttektovikdv Transformer petépepe to kévrpo fapovg o
TPoceYYioelS Tov puabaivouy amd de00UEVA KOL LTOPOLYV VO TAPAYOLV TILO PLGIKY YADGGA.

[MapdAinia, eppaviotnroyv vEpOKEG nEBodot, ol omoieg mpoomabodv va GuvdvadcovY TNV

Auwdopatikny Epyocio 15



ANOIKTO Exroidevtio Keiuevo ue Xpnon Teyvnrng Nonuoabdvng kou

EAAHNIKO Amoororog Kalvfag, Avtouarn Anquiovpyio Epwthoewy amo
MANEMIETHMIO

Hapaywyn dwodpaoctikov Kovil HSP

EPUNVELGIUOTNTO KOL TOV EAEYYO TOV KOVOVOV HE TN YAMOOIKN PELGTOTNTO TOV

VEVPOVIK®OV LOVTEADV.

210 mAaiclo g Tapovoug epyaciog kKabioToTon GoPEC YloTi 1| TPOTEWVOUEVT) TPOGEYYION
dev glvon ovte auprywg rule-based ovte aurymdg neural, aALd evtdooetol oTIC LVPPLOIKEG
npooeyyioelc. H katavonon tov Bacikdv katnyoptdv AQG cvufdidrel emopévag oyt Lovo
oTNV OMOTOTMOTN TNG Topeiag Tov mediov, aAAd Kol oTnV KoADTEPN TEKUNpimon ™G

OPYLITEKTOVIKNG TTOV DAOTOIONKE GTN GLVEXELD.

2.4.1 Rule-based npoceyyiceig

Ot rule-based mpoceyyicelg amotélecav TNV TPAOTN OPYOVOUEVT GACT OVATTVLENG
cvotpdtov avtopatns dnuovpyiag epomocwv (Le et al., 2014). H Bacikr| Toug Aoy
etvar 611, OGOV T0 GVHGTNO UTOPEL VOL VIAVGEL GUVTOKTIKG KO YPOLLULOTIKA Lo TpOTOo,
elvat duvato va EPAPUOGEL KAVOVES LETACYNUATIGUOV (oTe va mopaydel a epoton. ['a
TOPAdEYHO, M. ONA®TIKY TPOTOOT UTOPEl VO HETAGYNUOTIOTEL GE  €PAOTNON
avTIKANoTOVTOG v EMAEYUEVO TUNUA TNG LE EPOTNUATIKN AEEN, Ommg «whoy, «whaty,

«where» 1 «wheny, kot avadl0TAGG0VTOS To VITOAOITO GTOLKELN TG TPOTACTG.

H gixvotikdmro avtig g xoatnyopiog ykertor otov vymid Pabud eréyyov mov
npoceépel. O gpeuvnTig Yvopilel pe cagpnvelo Yol Topnydn o cuyKeKpYEVN EpOTNON,
TO10G KOVOVOG EPAPLOCTNKE KOl GE TOL0 TUN LA THG TPHTaoNS. AVTd givat Wwaitepa xpNGLO
otav (nteiton dropdveta, TPOPAEYILOTNTO Kot E0KOAN amoc@aipdtwon. EmmAéov, ot rule-
based pébodor eivar cvyvd AyOTEPO OmMONTNTIKEG GE OEOOUEVO EKTOLOELONG, KOOMDG
otmpilovtor TEPIGGOTEPO GTN YAMOCOAOYIKN] YV®OTN TPl o€ HEYOAOVG OYKOLG

EMIOTUEIWUEVOV OEGOUEVOV.

[Mopd ta mheovekTprotd Tovg, ot puéBodol avtég eppaviCovv caen opwa. H motdtta g
eE6oov eEapthror o€ peydlo Pabuo and to OGO KOAG Ol YEPOTOINTOl KOAVOVES KOADTTOUV
TIG mOOVEG YPOUUATIKEG OOUEC TOL KEWEVOL. Xg oOVOETEC N AYOTEPO OVOUEVOUEVEG
TPOTAGELG, TO. GUGTILOTO OVTE GVYVE TAPAYOLV GKOUTTES, APVGIKEG 1) EAMTEIS EPOTNCELS.
Emumiéov, N peETaQOpd TOVG GE S10.POPETIKAE YVOOTIKA TEdiR 1] YADCGCEG 0V €lval TAVTOTE
€OKOAN, EMEWON omonTeiTOn VEQ GEPE KOVOVOV KOl EKTEVNG YEPOKIVITN Tpocapuoyn. [

Tov AOY0 owto, av kot ot rule-based mpooeyyicelg dwutnpovv alia ¢ Paon N o¢
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VTOGTNPIKTIKO EPYOAETID, O LOVES TOVS GTAVIO ETOPKOVV Y10l TAPOYWYT VYNANG TOOTNTOG

EPMTNCEMV GE OVOIKTA KO ETEPOYEVT| KEIPEVAL.

2.4.2 Neural ntpoceyyiceig — seq2seq ko fine-tuned Transformers

H debtepn peydn xammyopio mpoceyyicewv oto AQG eivar ot vevpwvikég pébodot, ot
omoieg Pacilovtar otn pddnon amd dedouéva avti ot PNTN KOIKOTOINGCT YAMGOIKOV
Kavovov. Apyikd, N avdmtuén tov mediov emnpedotnke amd Povtéla aKoAovbiag mpog
axolovBia (sequence-to-sequence) (Sutskever et al., 2014), Ta omoia ypnoLoTomONKaV pHe
emtvyio og epyacieg OTMG 1N UETAPPACT Kot 1 TEPIANYT. XT0 LOVTEAD OVTA, Eva SIKTVLO
hoppavel oc €icodo €va Keipevo Kot ekmodevetanl va mapdyel ¢ €000 €va dgvTEPO

KEIPEVO, GTNV TPOKEEVT TEPITTMOT) L EPATNOT).

Ta Transformers kot ta mpogkmadevpéva poviéha 6mwg ta TS kor BART pmopodv va
a&lomomGoVV TOAD MO OMOTEAECUOTIKO TO GULUEPALOHEVO, va. pudBovv mo QUOIKEG
JTVTTOCELG KOl VO TPOCAPHOoTOUV o€ gEetdikevpéva tasks péow fine-tuning. Ewdikd og
epyacieg Tapaywyns PLGIKNG YAOCGAG, 1| apyttektovikn encoder-decoder kot 1 Aoy text-
to-text KaB1oTovV Té€To10. HoVTELD W1iTEPA KATAAANAQ YOl TN CUVOEST EPOTNCEMY OV dEV
elval oamA®MG YPOUUOTIKA GOGTEG, OAAG Kol T KOVTd otov Tpdmo mov Oa potovce &vag

avBpomoc.

H gAxvotikoémrto tov neural mpoceyyicewv Ppioketon axpifdg o avty T YA®MGGIKN
QLOIKOTNTA. X TOAAEG TEPMTMGEIS, Ol EPMTNCELS Tov Tapdyovtor amd fine-tuned
Transformers gpeaviovial To PEVOTES, TO CLVOTTTIKEG KO L0 KOTAAANAQ O10TUTOUEVES
and eketveg mov mpokvTovy amd dkapnto templates. [ap’ OAa avtd, o1 pEBodot avtég dev
etvar yopig advvapiec. H motdtnto g e£6d0v e€aptdton amd To dedopéva eKTaidevong, Ty
TPOEKTAIOEVOT, TN OLATOTWGT TG LGOS0V KL TN YEVIKOTEPT KOTOAANAOTNTO TOV LOVTEAOV
Yo T0 cvykeKplévo task. EmimAéov, Ta vevpwvikd cvuotipoto eivatl AyoTePO EPUNVEVCLLLO,
evdéyeton vo epgoavicovv hallucinations 1 va mapdyovv epOTOES TOL givarl YAOGGIKA
oWOTEG AALA Oyt amdlvTa ToTéG 6To apyKo kelpevo. Katd cuvéneia, mapodtt amotelobv
onuepa tov Pacikd kopud g ovyypoving AQG, cuyvd ypetdloviol GUUTANPOUATIKA
QIATPOL KO UMY OVIGLLOVG EAEYYOV.
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2.4.3 YPpuwkég mpoceyyicelg

O1 vPpIKEG TPOoEYYITELS TPOEKLY AV G TPOSTADELD VO GULVIVAGTOVV TOL TAEOVEKTILLOTOL
TV 000 mponyoduevoy katnyoptwv (Mulla & Gharpure, 2023). Avti va Bacilovion
OTOKAEIOTIKA €ite o€ Kavoveg gite o end-to-end VELPWVIKY TOPAYMYY], ETLXEPOVV V.
a£10TOM GOV YAWGGOAOYIKT) AVAALGT), EVPETIKA GIATPO Kot SOUNUEVOVG TOPOVS GTO GTASLN
OOV 0 EAEYYOC KOl 1 EPUNVEVGILOTNTO EIVOL CIIUOVTIKA, EVEO TOVTOYPOVO YPTCLOTOLOVV
VEVPOVIKO HOVTEAD €KEL OOV AMOUTEITOL TOPAYWYN QUOIKNG YAMOOOG HE UEYOADTEP

pevoToOTNTA.

v Tpdén, o vPPdkn apytekTovikn propel va teptiapavet rule-based emloyn answer
candidates, avayvodpion ovioTnTeV, OIATpO £yKLPOTNTOC, semantic constraints kol o
ovvéyelo neural question generation. ITapdpote, mn dmuovpyio distractors pmopei va
oLVOLALEL YAWGGOLOYIKOVG 1 AEEIKOGT LAGLOAOYIKOVG TTOPOVG LE VEVPOVIKES CTPATNYIKES
avadtatommong i Pertioone. To amotédespa givatl Eva cOGTNHA TEPLGGOTEPO EAEYYOLEVO
and €vo OUY®G VELPOVIKO HOVTEAD, OAAG KOl TEPIGGOTEPO QUGIKO OO ML OULYMDG

template-based Avon.

H onpocio tov vppdkadv tpoceyyicewmv ivar iaitepa peydin oto ekradevutikd AQG.
Exel dev apkel povo va mapayBel po ypappoatikd oot epatnon. Xpetdletor eniong va
dwopalotel OTL M amdvinon elval ekmodevTIKA Ypnown, Ott ot distractors egivol
ONUOGLOAOYIKA GLVETEIS, OTL 1| €pAOTNON OV AMOKOADTTEL QUESH TN AVorm Kot OTL TO
napoyOUeEvo amotélecpo pmopel va evtayBel oe mpaktikd padnoloxd mepiPdiiov. o
TETO1EG AMOLTNOELS, Ol LPPOKEG HEBodOL epeaviovior GLYVA MG TO PEOMOTIKY ETIAOYT

and oUy®G AKPO-TPOG-GKPO TPOCEYYIGELS.

2.4.4 XOykpion pe v Topovca Ppyacia

H mopovoca epyoasio evidoocetor capdg otic vPpwikég mpooeyyioelg AQG. H
KOTNYOPLOTOoine™ vty OV £ivor TUTTIKTY, AALA TPOKVTTEL OO TOV 1010 TOV GYESUGULO KO TN
pon] Tov cvotnuatos. H epappoyn dev Paciletar amokielotikd e kavoves, KoOMOG o
TUPNVOG TOPAYMOYNG TNG EPDTNONG €lval vevpwvikdg kot vAomoleiton péow fine-tuned
povtélov TS. Tavtdypova, dpmg, dev akolovbel ovte auymdg end-to-end neural Aoyikn,

a@oV M emloyn Tov answer candidates, 1 avayvdpilon kol OpOdOTOINGT OVIOTATOV, T
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eiATpa gykvpoTNTOG, M Topoywyn distractors kot To post-processing otnpilovior oe

YAOGGOAOYIKT OVAALGT), KAVOVES Kol E£MTEPIKOVG TOPOVG.

[T ovykekpyévo, to ovotua aélomolel ™ Stanza ywn tokenization, POS tagging,
lemmatization ka1 NER, ypnoiponotel iepapytkd kpitipia yio tnv XL0YN TG TANPOQOPLoG
nov Ba amoteléoel amdvtnon, epoapudlel semantic type filtering ywo ™ dwatypnon g
ouvoyng Tov distractors Kot Katagedyel o€ mOpovg 6nmg To WordNet kot to Wikipedia API
yioo ™ Ompovpyio EVOAAOKTIKOV amoavtioewv. H tehkn dotdinwon tov epmtnoemv
wpaypoatonoleiton omd to povieho TS5, evd oe vedTEPES €KOOYEG TOV GULGTHUATOC
npootifetan kol 0evTepo emimedo petayevéotepns Pertioong. Ola avtd cvvBétovv o
VPPIOIKN OPYITEKTOVIKY] OTNV OMOioL 1) YAMCGCOAOYIKN YVMON KOL 1 EVPETIKN AOYIKN

oLvePYAlovTal LLE TN VELPWOVIKY] TOPOUYDYT.

Me Bdon ) Biproypaoio (Das et al., 2021+ Guo et al., 2024) kot ta TpakTikd TpofAnpaTo
nov eppaviovrar oty AQG, o aprymg rule-based Adon Ba tav vepPoiikd TEPLOPIGTIKN
Kot S0oKoha Bo amédde PLOIKES EPOTNOELS. ATO TNV GAAN TAELPA, L0 TANPOS VEVPOVIKY
wpocEyyon Oa peimve Tov €Aeyyo otn OdKacio ETAOYNG answer spans, Gt onpovpyia
distractors kot otn yevVikOTEPT EKTAOEVTIKY a&lomioTio Tov omoteAéspotoc. H mapovoa
gpyaoia, emopuévmg, Tomobeteitar cuveldNTd 6TV VPP Katnyopi, EMOIOKOVING Vo
eE100pPOTMNGEL TN PLVOIKOTNTA TNG YAWGGIKNG TOPOYWOYNG UE TNV EPUNVEVCILOTNTA, TOV

ELeyY0 KO TNV TPAKTIKY| a&lOTOINGT| TOV TEAIKOU GLUGTUATOC.

2.5 Hapayoyn Distractors

H mopoayoynq ocvvaeov mapariavntikav/Aavlocpévov emhoyov (distractors) kotd v
KatackeLvn TV single choice epmmoewv amotedel £va amd Ta mo amouTnTIKG TPOPANLOTA
o010 AQG (Kurdi et al., 2020). Ze avtifeon pe v idwo TV TApAY®YT| TS EPOTNONG, OOV
éva povtého pmopel vor aElomomoetl T0 GVUEPALOUEVO KEILEVO Y10 VO JTUTTMGEL Lo
CUVTOKTIKA OmOdEKTN TPOTAGT), ot distractor opeilovv va gtvar apkeTd €DAOYOL MGTE V.
UTOpPOVV VO ATOKAEIGTOOV LE OPICUEVO, YAWGGOAOYIKA 1) EVVOLOAOYIKA KPITHPLo, OAAN
tavtoypova vo eivar capmg kabopiopéva AavBoaouéva. o v emitevén avtod tov
gyxelpnuatog n mapovoo epyacio viobetel VPPN OTPATNYIKN KOl OeV avabETeL

onuovpyia  distractors omokAEloTIKG GE  VELPOVIKO  povTEAO, OAAA  alomotel
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Ae&ikoonpactoroykovg moépovg, Named Entity minpopopia kot copgpaldpevn deapevn

OVTOTNT®V Ot TIG VTOAOUTEG TPOTAGELS TOV {O10V TOL KEWEVOD.

2.5.1 WordNet

To WordNet cuviotd évav omd toug KLUGIKOTEPOVS AEEIKOGTLOGIOAOYIKOVS TTOPOLVS TNG
ayyhMkne yAoooog (Miller, 1995+ Fellbaum, 2010). Ot AéEelg opyavdvovtal o€ synsets,
ONAadN OUHAdES EVVOLDY TOL eKQPALOVV TOPOUOI0 CNUUCIOAOYIKO TEPLEYOUEVO, EVA
TOVTOYPOVE GUVOEOVTOL LETOED TOVG HECH OYECEMV OTMG 1] VITOVLUI KOl 1] VIEPMVLLIOL.
Avt n dopn kabiotd to WordNet yprioio oyt wdvo yuo epyaciec Katavonong YAOCGoOG,

OAAG Kot Yo EAEYYOLEVT] TTAPAYWDYT] EVOAAUKTIKMOV OPOV.

210 mpoPAnua tov distractors, 1 alomoinon tov WordNet dev otnpiletar oty dueon
avalnInon GLVOVOLLOV TNG COOTNG omdvtnons. Mia tétota emhoyn Ba Tav TpofAnuoTikn,
EMEWN TAL GLVOVLHO GLYVE 0ONYOLV GE OMOAVINGES TOAD KOVIA GTN GMOOTY Kol Gpo
Today®YIKd akotdAiniec. [To ypnowun eival n Aoy tov co-hyponyms: gvtomileton M
guphTEPN KOoTNYopiol GTNV OTOioL AVI|KEL 1] VTN G KOl GTH GLVEXELR ovaNTOVVTOL GAAOL
Opot ¢ 1d1ag Katnyopiag. o mapddetypa, av n amdvinon sivor “lion”, n avalnmon prnopet
va kivnBel yopw amd to vrepdvopo “big cat” 1 “feline” kot va avtAncel GAAOVE OPOVE TOV
0ov emmédov, Omwg “tiger” 1 “leopard”. 'Etci, o distractors mopapévovv opOTIHOL

EVVOL0A0YIKA Ypig va tavtilovton pe v opb1| amdvrnon.

Qo1660, 10 WordNet éyel capeic meplopiopovg. [pdtov, kaAdmTel Kupimg TNV ayyAkn
YADGGO Kot EMOUEVAS Ogv amotedel amgvBeiag Avom v eEAAnvikd distractors. Agutepov, 1
KGALYN  KOPLOV  OVOUAT®V, 1GTOPIK®OV TPOCAHTOV, YEOYPUPIKOV TOTOVLUH®OV N
TOAMTIGIIKAOV OVIOTNTOV glvanl meplopiopévn. Tpitov, o€ OpPKETEG MEPWTAOCELS 1)
EVVOL0A0YIKT] tEpapyia etvar vtepPoiikd YEVIKT Kot OV apKeL Yo va Topay o0V Tpory LaTiKd

nelotikol distractors o€ eKmTodgLTIKO TAQLG10.

2.5.2 Wikipedia API

Exel 6mov 10 WordNet eivatl oyetikd advvapo, wdwaitepa o named entities, 1 Wikipedia
Aertovpyel oG mPAKTIKOG £EMTEPIKOC YVwolokOg mopos. H yprion tov MediaWiki API
(Wikimedia Foundation, 2024) gmtpénetl TV avakon apdpwv, TEPIANVEDY KOl GYETIKMOV

OVTOTNT®V TOV GLVOEOVTOL LE EVOL TPOGMTO, Lt ToToBesia, Evay opyaviolo 1 £Va 16TOPIKO
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yveyovoc. Ze avtifeon pe éva kiewotd Aeuko, n Wikipedia éyet moAd evplOtepn KGdhvyn g
KOPLOL OVOLLOTO KO OVTOTNTEG TTPAYLLOTIKOD KOGLOV, KATL TOV £lval 10101TEP®G YPNOULO Yo

Kelpeva 1otopiag, yemypapiog 1 TOATIGHOV.

H teyvikn Aoy g a&lomoinong me Wikipedia sivan np €€ng: dtav n opb1 amdvinon
avikel oe xatnyopio 6nwg LOC, GPE n FAC, to cbomua pmopet va avalntoet 1o
avtiotoryo Anppa Kot va e&aydyet amd To TePPAALoV Tov dpBpov GAAEG OVTOTNTES TOV 1010V
tOomov. Ot vroynelot avtoi distractors dev emléyovion avbaipeto, aALd TPOKLITTOLY O
éva cupuepaldpevo To omolo eivarl oM EVVOIOLOYIKE GLYYEVEG LE TN OMGTH OmTAVINoT. AV
Yl TOPASEY LA 1) ATAVTNON apopd pia apyoio TOAN N pia xdpa, to apbpo e Wikipedia
elvar mBavd va mepiEyel yerrovikeég tomobecieg, GAAEC TOMTIKES OVIOTNTEC 1| cLUVAPN
YEQYPAPIKA GTOLYElR, TOL Omoiot UTOPOVV VO AEITOVPYNCOVY O MEICTIKEG EVOALUKTIKES

eMAOYEC.

[Mopd ta mheovektpota, vEapyovy texviKés dvokoAies. H Wikipedia etvar avotytodg ko
duvapkdg TOPOG, OMOTE 1 TOOTNTA TV OMOTEAECUATOV emnpedaletal amd redirects,
ATOCAPNVICELS, TOAVG IO OVOUATOV Kol YAMGGIKEG 101ontepOTNTES. [0 mapddetypa, Eva
TPOcOTO UTOPEl v avTIoToyEl 6e TOAAG Aqupota 1 por avalftnor vo ETICTPEPEL U
avapevopeva omoteAécpata. Emmiéov, 1o dpBpo pmopel vo mepiéyet ovroOtnTES Le Yorap|

HUOVO GUVAPELD LE TT) COGTI OTAVTNON

2.5.3 Cross-sentence entity pooling

H tpit kar cvyvd witepa amotedleopotikn mnyn distractors givat 1 deEAUEVT] OVTOTATOV
TOL TPOKLATEL OO TO 1010 TO KeipeVo €10000v. Avti 10 cvotnua va meplopiletonr ot
LEUOVOUEVT TPATOGT AmO TNV OToio TOPAYETAL 1| EpAOTNOT, Uropel va adlomotel Oheg Tig
OVTOTNTEG TTOV EVIOMIGTNKOV GE OAOKANPO TO £yypao. H otpatnyky| avtr ovopdletol d®
cross-sentence entity pooling kot otnpiletor oty 10€0 0Tl TO 1010 TO OIOUKTIKO KEIPEVO
neptEyel cuvNO®G NOM éva BepaTikd GLVEKTIKO GOVOAO TPOGAOTMV, TOTMV, NUEPOUNVIDOV 1|

YEYOVOT®V.

H teyvikn ofloa ovtg g 7mpoodyyone eivor onuavtiky. Xg 16TopKO KeIUEVO
TOPAOELYLLOTOG, V1o TAPAOELYLa, av EL@avilovtol TOATAL TPOCMOTO. 1 TOTWVOLLN, OVTA
amoteAoHV 1oYVPOLS VIToyMEovg distractors yia kébe oyetiky epdnon. H ypnon tétolwv

OVTOTNT®V aVEAVEL TN BEUATIKY GLVOYY TOL quiz Kot TePLopilel TV avlykn eEOTEPIKNG
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avalnmone. Emmdéov, enedn] ot ovtoétteg mpoépyoviar amd To 1010 mnyaio LAIKO,
LEWOVETAL O KIVOLVOG E160YMYNG EMTEPIKNG YVMOONG TTOL Bl ATOGLVIEEL TV EPADTNON 0o

TO KEILEVO aVOPOPAC.

To cross-sentence pooling eivon emiong ypnowo g fallback pnyaviopog. Ymapyovv
nepmtooels 6mov ovte to WordNet ovte 1 Wikipedia emiotpépovy emapkeic 1 KaTdAANAoVG
distractors. Idiwg og pukpd N e€gdikevpéva keipeva, 1 mo aSldmot Ty wropel va etvon
ot 101eg o1 ovtoTNnTeG TOV KeWEVov. H otpatnykn avtr eivor cuvenng pe v vppidkn
OPYLITEKTOVIKY] TNG epyociog, kabmg cvuvovdlel information extraction amd tn Stanza pe

downstream logic emAoyng distractors.

2.6 Nevpovikny Mnyovik Metagpaon (NMT)

H Nevpovikn Mnyovikr; Metaepaon (Neural Machine Translation-NMT) Bocileton cg
encoder-decoder povtéla (Sutskever et al., 2014+ Vaswani et al., 2017) mov pobaivovv va
avTIoTor 0OV 0KoAoLOieg amd pia yYAdooo oe akoAovbieg pag dAANG. e avtifeon pe Tig
naAooTEPEG oTATIOTIKEG 1) phrase-based mpooceyyicelg, to NMT povtéda pabaivovv cuveyn,
oLUEPALOUEVT] aVOTTOPACTOGT) OAOKANPNG TNG TPOTACNG KOl TOPAYOLV TO UETAPPAGUEVO
keipevo token mpog token. H petdfaom avt) PBedtimoe onpaviikd ) QLUGIKOTNTO Kot TN

GLVOYN TNG ALTOUATNG UETAPPAOTG, 101G HETE TNV LWBETNOM TV Transformers.

10 mAaicto g mapovoag epyaciag, 1 NMT dev amotelel avtookond ALY VTOGTNPIKTIKO
otpope g AQG apyutektovikng. H petdopoon ypnoulomoleitor oG TEXVOAOYIKOS
KATOAVTNG TOV EMITPEMEL GE Eva ayyAoKevTpiko pipeline va emextabel e eAAnvikd keipeva
YOPIg VO ETOVOCYEONAGTOVV OAO TO VTOGVOTHATA. AVTH 1| AOYIKY| €lvail oNUAVTIKY YioTi
Sympilel T petdppoon amd 1o 1010 T0 €pyo g epdtnong: n NMT dev ompovpyet
EPMTNON, OAAL EMITPEMEL GTOL AALO EPYOAELD VO AEITTOVPYNGOVY GE YAMGGCO, Yol TNV Omoio

etvan o opua.

2.6.1 MarianMT
To Marian NMT amnotedel éva odokinpopévo maaiclo gpyaciog (framework) (Junczys-
Dowmunt et al., 2018) ywa tqv vAomoinon Nevpwvikng Mnyavikng Metaeppaong (Neural

Machine Translation - NMT), avantuyuévo kopimg amd tnv opuddo eneEepyoasiog QUGIKNG
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yYAdooag g Microsoft kot tov [Mavemotnpiov tov EdpPovpyov. H apyitektovikny tov
eopaletar oto poviého Transformer, to omoio Bociletor oTovV pNYAVICUO TG TPOGOYNG
(attention mechanism), ETTPETOVTOG TNV OMOTELEGULOTIKNY dtayeipion e€apTioemV LeEYEAOL
evbpovg 010 Keipevo. H viomoinon tov oe C++ Tpoo@épel oNUAVTIKO TAEOVEKTILATO MG
TPOG TNV VTOAOYIOTIKNY 0OO0GT KOl TNV TaOTNTO EKTOidELONG, KabloT®VTAG TO pio amd

TIG 1O ATOJOTIKEG ADGELS Y10, T LETAPPUCT) GE TPAYUOTIKO YPOHVO.

2.6.2 Movtéra Helsinki-NLP

Ta povtéha Helsinki-NLP/opus-mt oamotedovv fine-tuned mapodiayéc yio eKOTOVTASES
Cevyn yAwoowv, owbéoiueg eredbepa péom tov Hugging Face Hub. Boaciloviotr og
Transformer encoder-decoder apyttektovikny kot ekmodevtnkav oto OPUS  corpus
(Tiedemann & Thottingal, 2020), éva and to peyoardtepa dSoBECILE CAONOTO TAPIAANADV

KEWWEVQV.

INa 1o evyog eAAnvikd-ayyAkd, to Helsinki-NLP/opus-mt-tc-big-el-en emtvyydver BLEU
score 68.8, To omoio avticToryel 6€ LYNAN TOOTNTA LETAPPAOTS Yia YeViKA kelpeva. [ to
avtiotpogo Levyog (ayyAkd-eAinvikd), To Helsinki-NLP/opus-mt-en-el emtoyydvet BLEU
score 56.4, amodektd eminedo yo TOV OKOTO TNG pyaciog, mopdtt YaunAdTEPO Amd TNV
avtiotpoen katevOvvon (Helsinki-NLP, n.d.). Kot ta d0o povtédo extedobvtol TomiKa

Yopic cVVOESN 610 d1dikTLO, 6 GuUP®Via e TV apykn offline-first apyrtekToviky.

2.7 Bektioon Hopayopevov Keypévoo

‘Eva and to (ntuata mov mpoékvyav katd Ty ovvleon g offline xvpiwg vPprowmg
OPYLTEKTOVIKNG LE OKOTO TNV TOPOy®YN EpOTNCEMV KOBMG Kot T cuvBeon twv distractors
ot11g single choice epmoELS, NTOV TOS N TOWOTNTA TOGO TOV AYYAIKOV KO TV EAANVIKOV
TPOTIOVTIWV VOTEPOVGAV AOY® TMV EYYEVAV OpimV TV HOVIEA®V TOV XPNCLULOTOMONKaY.
Ewwotepa, o0tav éva offline poviého eivor dwobécio povo o€ TPOoeKTodeLIEVT N
nepropiopéva fine-tuned popern, 1o €0pog, T0 VYOG Kot 1 aKpifeld TOV TOPUYOUEVOV
TPOTIOVTIWV TOPAUEVOLV OVAYKOOTIKG €VTOG TOV JUVATOTHTMV Yo TIC OToieg €xel MOM

TPOGUPUOCTEL.
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I'o tov Adyo avtd amoPacicTNKE 1 EVOOUATOOT EVOGC SEVTEPOV CTPAOUOTOS OVIAVONG KoL
BeAtimong tov pipeline pe v mpocsbnkn evog Meydiov I'hwoouwod Movtédov (Large

Language Model — LLM).

2.7.1 LLM-based post-processing

To post-processing pe tm ovvopounn LLM oamookomel otnv ovIUETOTION TECGAPWOV
KATNYOPLOV TPOPANUATOV: EPOTINCEDV TOL OTOKAADTTOVV TNV ATAVTNOT TOVG LEGO GTO
Kelpevo tovug (tautology), EpOTHGE®V LE YPAUUATIKA COAApOTA, oveETapK®V distractors kot

epotnoemv pe hallucinations.

Yvykekpyéva o eovopevo tov hallucinations ota yAwoowd povtéda(Ji et al., 2023)
OVOPEPETOL GTNV TOPAYMYN TANPOPOPLOV OV Oev Ppickovtarl 6To KeILEVO €100V GALG
avtlodvTot omd ta dedopéva Tpoeknaidgvong. Xto mAaicto Tov AQG, avtd eKONADVETOL G
EPMTNOEL TOL AVOPEPOVTAL GE TPOCWOTA, YEYovOTa N £pya Tov dgv eppaviovial 6To
Kelpuevo — €va coPapd TPOPANUA Yol EKTOOEVTIKES EPAPLOYEG OTOVL 1) aKPifElo MG TPOC

TO VAIKO avapopds etvar kpioyun.

2.7.2 Emioyfq LLM

210 mAOiG10 TNG TOPOVGHS EpYaciag, To Groq emA&yOnKe O N TPAKTIKOTEPT AVOT| Yo TNV
evoopdatoon LLM-based post-processing (Groq, n.d.), kabmg napeiye dpeon npoécPfaon
pnéow API key, dwpedv enimedo ypnong Kot yaunAo eumodio 16000V Yol TOV TEMKO YpNoT.
H emloyn avt) kpibnke diaitepa KOTAAANAN Yo €vo TEWPOUOTIKO KOl EKTOLOELTIKO
oLGTNO, OOV NTOV CTLLOVTIKO 0 ¥PNOTNG Va. Uopel va eloaydyet e0koia to d1kd tov API

key ywpig oOvOeteg dradikacieg evepyomoinong N apyiky otkovopkn emdpovon.

Ao teYvOAOYIKN dmoym, M onuacio Tov dev meplopiletor pdvo ot EAoEevia LOVTEA®V,
OAAG KO OTNV KAVOTNTA TOV VO TPOGPEPEL YPNYOPN EKTEAECT GE €PYACIES YAMOOIKNG
eneEepyaciag, YEYOVOg oL T0 KaOIoTA 10104TEPO KOTAAANAO Y10 Y10 O LETOYEVEGTEPO

01ad10 o€ pipelines Tov amAITOHV EMTAEOV TOLOTIKO EAEYYO.
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2.7.3 Emaoyn povtérov Groq

[a 10 o1Gd010 TOL post-processing allomoleiton poviélo ¢ owoyévelag Llama,
ovykekppéva to llama-3.1-8b-instant (Grattafiori et al., 2024), to omoio ypnoipomoleiton
WG UNYOVIGHOS avadloTOTOoNG, EAEYYOV Kot EMAOYNG ToloTkOTEPNS €£0d0v. H emihoyn
evoc 11010V HovTELOL Paciletatl 610 YEYOVOG OTL dtafétel peyaAvTepn YA®GGIKN gveMéia
and to otevotepa fine-tuned question generation povtéda kot pmopel va e€etdoet pio nom
TOPAYUEVT EPAOTNOTN OYl LOVO ¢ akolovBio Aé&emv, aALL Kol WG YAMOOIKO TPOoidv oL

TPEMEL VO EIVOL GUPES, PLOTKO KOl GLUVETEG MG TPOG TO GLUPPALOUEVO.

H ypnowpdtto Tou povtéAov og aut TV epyocio cuvOEETaLl KUPIWG LE T1 SLVOTOTNTA TOV
va gnavastoroyet v €£0d0 Tov Pacikol pipeline kot va mapepPaivel 6 TEPITTOGELS OOV
arorteiton Peitioon pe katdAinAio prompting. ‘Etci, dgv ypnowomoleitor g kHPLog

generator TOL GLGTNILATOG, AAAA G OEVTEPOYEVES PIATPO TOLHTNTOG.

2.8 Learning Management Systems (LMS)

Ta Zvompata Awyeipiong Mabnong, yvootd og Learning Management Systems (LMS),
AmOTEAOVV POCIKN TEYVOLOYIKT DTOOOUN TNG NAEKTPOVIKNG Kot (KTNG pabnone. 'Eva LMS
EMUTPENEL TNV opybveon podnudtov, ) dudbeon ekmaldevTikod LVAKOV, TN dlayeipion
YPNOTOV, TNV Tapakolovdnon g padnocwkng mopeiog kol TV VIOSTHPIEN
dpacTnpTTOV a&loAdyNnons. Xto mAaiclo g ovyyxpovng ekmaidevong, ta LMS dev
Aertovpyobv amAdg g amobethpla apyeiov, aAld ®G olokAnpouéve teptBdAlovia ota
omoio.  GVVOLALOVTOL EKTOMOEVTIKO TEPLEYOUEVO, EMKOWVOVIN, OAANAETIOpOOT KO
a&oAoynon. oppova pe ™ Biproypaeio (Gamage et al., 2022) , ta LMS yepupdvouv Tig
TAPOOOCIOKEG  OWDOKTIKEG TPOUKTIKEG LE TOVG  YNEOLIKOVS  HoBNGLOKOVG  TOPOLG,
TPOCOEPOVTAG dVVATOTNTES €EATOKEVUEVNG NAEKTPOVIKNG HAONOoNG Kol vITooTnpEng

GLYYPOVOV 1 ACVYYPOVOV EKTUOEVTIKAOV JOOTKAGLOV.

2.8.1 Moodle

2mv katnyopio avt) twv LMS, 10 Moodle amotelel pio amd 115 onUovTIKOTEPES KOl TLO
SLadEO0UEVEC TAATPOPLES aVOIKTOV KMOtKa. H apykn ¢rhocogia tov Moodle cuvoédnke
pe Bewpntikég mpooeyyicelg Kowmvikov gmotkodopopov (Dougiamas & Taylor, 2003),

COLPMOVO. LLE TIG OTToieg N Habnon dev avTHETOTILETOL G amAY petddoon TAnpopopiag,
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0AAG ©OC JLOIKOGIO GUVEPYOTIKNG OKOOOUNONG YVOONG HEcH omd KovoTNnTEG HAbnong.
opeova pe ™ Piproypagio, o Moodle wg éva avoiktov k®ddko cvoTnpa dtoyeipong
LaONUATOV, GYESAGUEVO e PACT] T YMYIKES APYES KO LE EULPOCT] OTT) CUUUETOYN TNG
KOWOTNTOG XPNOTAOV Kol TPOYPUUHATIoTOV. H chvoeon g TeXVOLOYIKNG OPYITEKTOVIKNG
pe modoywywkés apyés kobwotd 1o Moodle dwitepa KaTAAANAO Yo EKTOOELTIKA
nepPdArovia omov {nteitar Ot LOVO SLovouT| TEPLEYOUEVOV, OALA KOL EVEPYT CUUUETOYN

TOV EKTOOEVOUEVOV.

H ovyypovn epevvntikn BipAtoypaeia emiPeformvet mn onpacio tov Moodle otnv avototn
exkmaidevon kot e0kotepa o€ mepifaiiovta STEM, piktig pdbnong kot StodtkTuokng
a&lordynong. H ocvomuatikr avackornon copewva pe ™ Piproypaeio (Gamage et al.,
2022) xotaypdeet 6Tt 10 Moodle ypnoomoteitat evpéme ot dwdackaio kot Ladnon, evo
oyetiletol e PEATIOGELS GTNV EN{OOGT, GTNV IKOVOTOINGT KO GTNV EUTAOKT TV POLTNTMV.
H 0w pekétm emonuoiver 601t 10 Moodle e€ehicoetar og mAaT@Oppa vIOoTNPENS
OUVEPYOTIKNG  HAONONG,  MPOGOPUOCTIK®OV — OpOcTNPOTATOV KOl  SLOOIKTUOK®MV

a&l0A0YNoEWV.

[No v mapovca epyacio, o Moodle mapovsialet Wwaitepo evdlapEpov enetdn Aettovpyel
O¢ TPAYHATIKO TEPPAAALOV VITOSOYNG TOV TOPAYOUEVOV SAdPACTIKOV avTikewévayv. H
EQOPLOYYT] TOL OVOTTUCCETOL OEV EXEL MG GTOYO Vo avtiKataothosl évo LMS, aAld va
ToPAyeL EKTOOEVTIKA avTikeipeva og popen HSP, ta omoia pmopovv va eveopatmbovv o
vrdpyovoeg mAATEOpUES pdOnong. Me avutdov Tov TpOmO, TO GUGTNUO OLTOHOTNG
onpovpyiag epotoe®v Agttovpyel g epyareio Tapaymyng tepleyopévon, v to Moodle
avolappavel tov poro g dtabeong, opyavmong, xpnons Kot mhavig tapakoiovinong twv

OpACTNPOTNTOV OO TOVS EKTOLOEVOUEVOVC.

2.8.2 H5P

H evooudtoon tov HS5P oto Moodle givor onuavtiky, xobbg to HSP emrpémer
Onpovpyia S100pAGTIKOD TEPLEYOUEVOL, OTMG KOVIL, TOPOVGIAGELS KOt d1adpacTikd Bivieo.
Yoppova pe v emionun tekunpioon tov Moodle (Moodle, n.d.), o H5P e&ivar
ocvvropoypagio tov HTMLS Package ko pmopet va onpiovpyn0ei eite péoa amd 1o Content

Bank tov Moodle &ite oe eEwtepikd epyareia, 6mmg To HSP.com 1} to Lumi Desktop, kou
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ot ovvéyxewn va mpootebel oe pabnuo og HSP activity 1 va evoouatmbel oe dAheg

JPaCTNPLOTNTES KOl TTOPOLG.

H Aertovpyion Content Bank tov Moodle omotedel Pacucd onueio owayeipiong HSP
avTikeEvoV. O ekmondevtig umopel va dnuovpynoet i) va eneepyaotet HSP mepieyopevo
pnéoa and 1o Content Bank, va emidéEel tHmo SpactnpldTTag Kot 6T GUVEYELD VO TO
npocBécetl o pabnua. [HopdAinia, vapyet n dvvotdTa gloaywYNS apyeiov .hSp mov
Exovv dnovpynbel oe eEmtepikd epyareio. Avtd givar KpioHo Yo TNV TOPOVCO EPYCia,
o101t 10 ovotua AQG g&ayet apyeia H5P ektoc Moodle, ta omoio mpémet va pmopovv va
eloayBovv Kot va ektehestovv o€ Tpaypuatikd LMS mepifadiiov. H tekunpioon tov Moodle
emonuaivel eniong OtL, Yo va Agltovpyovv cmotd to avePfacpéva hSp apyeia, o

dwakopotg Moodle mpémet va 6100étet eykatestnuéves TG avtiotoryeg HSP Bipiiodnkec.

Amd teyvikn dmoyn, to HSP Aertovpyel og mokéto mepieyopuévov. Eva apyeio .hSp Bacileton
oe petadedopéva, oe oplopovg Piplobnkav kot oe apyelo mepeyopévov. H emionun
tekunpioon tov HSP (H5P Group, n.d.) avagépetr 611 10 apyeio hSp.json mepirapfavet
Baokd petadedopéva kat eEaptnoets fipAodnkav, 0tmg Tov Titho, TV kopla BiAodnk,
™ YAD®GGA, TIG TPOPOPTMUEVEG £EOPTNOCELS Kol TOVG TOTOVG evompdtwons. EmimAéov, 1
dopun| mepleyopévov pmopel vo meptlopfdver to apyeio content.json, oto omoio
amoOnKeLOVTAL O1 TAPAUETPOL TOV SLOOPACTIKOD AVTIKEULEVOL, KaBmG Kot ot BiPAtodnkeg

oV €lvall AmapaiTNTES Y10 TNV EKTEAEGT] TOV.

[No ™mv mopayoyn tov dwdpactikov aviikelévoy HSP emdéyOnkav obo tomol
EPOTNCEMY, Ol gPMTNOELS ToAAamANG emhoyng (Single Choice) xor ot epoTOELS
ocvunAnpoons kevod (Fill in the Blanks), xabadc¢ cvvovalovv avtdpotn mopaywyn,
a&omotn avtopatn PabpoAdynon Kol GLUTANPOUATIKY YVOOTIKN 6TdYeLoT). Ot 600 avtol
tOomot dokipudlovv dlakpltd emimedo emeEepyociag: Ol EPMTNCELS TOAALOTANG EMAOYNG
a&lohoyohv v avayvapior (recognition) Tng c®GTHG ATAVINGNG UETAED EVOAAAKTIKMV,
EVD 01 EPMTNGEIS CLUTANPMOONS KEVOV amantovv avakAnon (recall) ko erevBepn Tapaywyn
NG OmAVINONG, TOV AMOTEAEL YVOOTIKA avotnpdtepn oadikacio. Kabopiotikd kpitipilo
EMAOYNG OMOTEAEGE M AVTIKEWEVIKY PabpoAidynon: apedtepor ot tHTOL £XOVV GUPDOS
opopévn omotn andvtnon, enttpénovtag oto H5P va a&odoyel avtdpota v andkpion
oV podntn yopic avlpomivn mapéupocn. Aviifétme, TOHTOL OTMG Ol OVOLYTEC EPMTICELG
avamTuENG N Ol EPMTNGELS GUVTOUNG GAVTNONG OTAITOVV GNUOGIOAOYIKY Kpion Yo T

Babpordynon, kdtt mov dev pumopei vo eEacpariotel 0E10mGTO e AVTOHOTO TPOTO. AAAOL
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dwdpactikol TOHMOL, OTMG Ol €PMTNOELS avtiotoiylong (matching) M ocepobEémong
(ordering), mpoiimoBétovy TNV e€ay@yn TOAATADY OAANAOGYETILOUEV®Y (EVYDV 1) OYECEDV
duataéng amd to Kelpevo, O100KAGIO ONUAVTIKA T GOVOETN Kol ETPPENT] GE GOAALLOTO

KOTE TNV QUTOULATN TOPOYMYY).

2.8.3 H5P.Single Choice Set

Ot tomot dpacTnPLOTTO®V oL 0&loTo10VVToL OTNV Tapovoa epyacia, Ot To H5P.Single
Choice Set kot to H5P.Fill In The Blanks, cuvdéovtal dpeca pe T AOYIK) TG AVTOUOTNG
onuovpyiag epotoewv. To Single Choice Set emtpémer T Ompovpyio. GLVOA®V
EPOTNCEMVY LE O GOOTN OMAVTNOT 0VA EPAOTNGCT Kol TPOGPEPEL GUEST] OVATPOPOOATNON
otov teMKo ypnot. H texunpioon tov H5P (H5P Group, n.d.) devkpwviler 6t1 n mpdt
EVOALOKTIKY] amdvTnon mov ecdyetal otov editor Bewpeitan 1 cwGTH, EVO 1N GEPE TOV
ATOVTCEWV OVOKOTEVETOL OTNV TPOPOAN TOL EKTOIOELOUEVOD. AVTO YL GEST) TEYVIKN
onuoacio yo o cvotua e€aywyng, kabmg n oot andvtnon npénel va tomodeteital ot
0éon mov amartei n doun tov HSP, aveEdptmra and tov tpdmo mov Ba epgavictel teMKd

GTOV YPNOTN

2.8.4 HSP.Fill In The Blanks

Avtictorya, to Fill in the Blanks ypnoiponoteitat yio dpactnptotnTeC CUUTANPOONG KEVO,
OTIG OTOIEC O EKTOLOEVOUEVOG KOAEITOL VO avamopaydyet pio AEEN 1 epdion mov Agimel amd
1o keipevo. H texunpiooon tov H5P (H5P Group, n.d.) meprypdopet tov cuykekpiuévo tomo
o¢ HTMLS question type yiwa cloze tests, o omoiog pmopet va ypnoiponombei oe cuotipota
omwg Moodle, Canvas, Brightspace, Blackboard ka1 WordPress. ['ia tovg cuyypooeeic
TEPLEYOUEVOV, 01 AECELG TTOV TIPETEL VAL LETATPOATOVV GE KEVE dINADVOVTOL LE E101KT GOVTALT,
EVA Y10 TOV EKTTOOEVOLEVO TTAPOVSIALOVTAL WG TEdTD CLUTATPOONC. ALTO KOB1GTA TOV TOTTO
aVTO KOTAAANAO Y100 TV QL TOLOTN TOPAYMYT EPOTHCEMV OO EKTOOEVTIKO KEIEVO, KOOGS
N emAOYN MG OoNUOvTKNG AEENG M évvolag pmopel vo petatpoamel omevbelog oe

dpaCTNPLOTNTA GLUTAPOCTG KEVOD
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2.8.5 Lumi Desktop

To Lumi Desktop ypnowomnoteitor omv mapovca epyacic. ®C €PYOAEID TOMIKNG
onuovpyiag, emeepyosioc kot dokiung HSP apyeiwv. [Ipdxeitan yio epapproyn enmupdvelog
€PYOOIOG TTOV EMTPENEL GTOV YPNOTY VO dNUIoVPYEL, va enesepyaletal Kot Vo TPOEMIGKOTEL
HS5P mepieydpevo ywpic va amarteitor cvvoeon oto dwadiktvo. H enionun iotoceridon tov
Lumi (Lumi Education, n.d.) to meptypdpel @¢ dwpedv Kol ovolKToD KMOK £PYUAEO,
dwbéotpo yio Windows, macOS kot Linux. H dvuvatdtnta 1omikng mpoemiokdmnong eival
wuaitepa pAGLUN Yo TV ovVATTLEN TS TAPOVGOG EPAPLOYNG, EXELON| EMTPENEL TOV EAEYYO

TV Topayouevev hSp apyeiov tpv avtd siloaybodv o éva LMS 6mtmg 10 Moodle.

H ypnon tov Lumi Desktop tpoc@épet mpaktikd TAEOVEKTNLATO KOTA TN QAGT AVATTUENG.
[Ipdtov, emrpénel Tov ypnyopo éreyyo tng opbotntog tov mapaydpevov HSP mokétov,
xopic va amoteiton kdbe popd eicaymyn oe Moodle. Agvtepov, Ponba ctov evtomiopod
npofAnudtov otn doun Tov content.json, otn cvoppatomTa PifAodnkodv N 6T GVVTEEN
TV gpotiocmv. Tpitov, Aertovpyel g evdidueco mepiBdArov emiPePainong Ot T0
OTOTEAEG O TNG EQUPLOYNG efvor a&lomomoipo and ekmodevTikd ypnom. [a tov Adyo
avt0, To Lumi Desktop ypnoponoteitar 61 g tedikd LMS, ahdd wg epyadeio eréyyov kot

TPOEMCKOTNONG TPV TNV EGOYWYN TOL TTePlEyopuéEvov oe Moodle.

2.9 Metpkég ASroroynong Iapayopevouv Keypévoo

H a&oloynon mopayopevov keyévov amoterel £va and ta mo cvvleto {ntipato 6ty
Enelepyocio Dvokng Moocag, kabmg 1 woldtnta vOg TapayOUEVOL OTOTEAEGLOTOSG OEV
eCaptdror poévo amd v ophoTNTO TS GVVTAENS, OAAG KO 0TO T GNULOGLOAOYIKT akpifeta,
™M ELOIKOTNTA TNG OTLIMONG Kol Tr GYECT TOV TAPUYOUEVOL KEWEVOD UE TO OPYLKO
KEIUEVO TNYNG. ZTNV MEPIMTOON TNG AVTOUATNG dNUovPYiag ep®TNCE®Y, TO TPOPANLL
yiveTor aoUn To amontnTIKO, S1OTL o EPATNON UTOPEL VoL VOl YPOUUOTIKG GOOTY, 0ALY
Vo unv eivor modoymyika ypnoiun, vo. UV ovTIGTOl(El GE GNUOVTIKY TANPOQOopio. TOV
KEWEVOL N va unv odnyel pe capnvewn oty cwot omdvinon. ['a tov Adyo avtd, n
a&lordynon tov cvotnudtov AQG cuviBmg cuvovalel oTOROTEG HETPIKEG CUYKPIONG

KEWEVOD LE TOLOTIKY OVAALGT] TV TOPAYOUEVOV EPOTCEWDV.

Ot avtopateg petpikés, O6mmg to BLEU xor 1o ROUGE, ypnoyonolovvior gupémg o€

EPYNCIES TOPAYWYNS PUOIKTG YADCGOS, ETELDN EMTPETOVV T YPNYOPT| KO EXAVOAT YU
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oVLykplon peta&d TaPayOUEVOD KEWWEVOL Kol oVOPOTIVOV EpOTAGE®V ovapopdc. H Bacikn
10€a elvat 6TL TO GVOTNUO TAPAYEL LLLOL EPATNON KO 0LTH CLYKPIvETAL PE pia 1) TEPIEGHTEPES
epMTOEIS Tov £yovv onpovpyndel and avBpomo. Oco peyaddtepn eivor n AEKTIKN 1
QPOCTIKN EMKAAVYT LETAED TNE TOPAYOUEVNG EPADTNONG KO TG EPMOTNONG AVAPOPdS, TOGO
VYNAOTEPN glvar cLVNO®G N TN TG UETPIKNG. AVTN N TPOGEYYION VoL TPOKTIKT, 101mg
otav vapyovv gold questions, dSNAdN EPMTNCELS OVAPOPAS, OALA dev TAVTILETOL TANPOC
pe v avlpomvn agloAdynon g modtrog. Xt Biproypaeio g AQG (Guo et al., 2024+
Mulla & Gharpure, 2023) avaeépetor 6tL o1 KAaowkég petpikés, onowg BLEU, ROUGE,
METEOR «ot CIDEr [(Banerjee & Lavie, 2005) / (Vedantam et al., 2015)], pmopodv va
YPNOLOTOMNOOVV Yol TNV QVTOHATY OEOAOYNOT EPOTNCENMY, OALAL OEV OPKOVV TAVTO Y10, VO
EKTIUNGOLV GTOLXELD OO PUGIKOTNTO, YPOLLLLATIKY], GUVTOKTIKT TOWOTNTO KO OO0y KY|

KATOAANAOTNTO.

2.9.1 Bilingual Evaluation Understudy (BLEU)

H apywm tov yprion tov BLEU (Bilingual Evaluation Understudy) (Papineni et al., 2002)
NTav 1 cLYKPION OGS TOPAYOUEVNC UETAPPOONG Le pio M meplocdtepeg avOpOTIVEG
petappacels avapopas. H Bacikn Aoy tov elvan 6t éva mapaydpevo keipevo Bempeitan
TO10TIKOTEPO 0TV popdletan meplocdTepes Kowvég akolovbiec Aéewv (n-grams) pe to
keipevo avaeopds. Ta n-grams pmopel va eivon pepovopéveg Aégei, (etdyn AéEewv, Tpradeg
AéEewv M peyaivtepeg akoriovBies. o mapdaderypa, oto eminedo 1-gram e&etdleton M
EMKAAVYT LELOVOLLEVOV AEEEMV, EVD 6TO eminedo 2-gram N 3-gram e€etaleton Kotd 1060
TO TOPOYOUEVO KEIHEVO avamapdysl UIKPEC QPAGEIS TOV VLIAPYOLVV KOl GTO KEIPEVO
avaeopds. Me avtov tov tpomo, to BLEU dev e€gtdlel povo av ypnoylomolovviot i0teg

AéEerg, aALG Kot av avTég epeavifovtal 6€ TapOHOIoVS GUVOLAGHLOVG.

Amd ™ @von g, n BLEU eivon petpikn mpocsavatolopévn oty akpifela (precision):
POTE TOCO OO CALTO TOV TOPNYAYE TO GUGTNUO VITAPYEL KOl TNV avapopd. Emedn éva
11010 Kp1rThpro Ba umopovcoe va «e&omatnded» amd moAd cvvropeg e£000VG e Alyeg aALA
KOwEG AéEelc, M HETPIKN evoopaT®vel Town cuvropiag (brevity penalty) mov peidver
Babporoyia 0tav 1 ££000¢ gival dSucavaroya LKPN G GYEOT LLE TV ava@opd. XTo TAAic10
NG TOPOUY®YNS EPMTNCE®V, OTO onuaivel 0Tt pio VIEPPOAKE AOKWOVIKY) €pMTNCN OEV

umopel va kepdioet TexvNTA VYNAO GKOp.
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2.9.2 Recall-Oriented Understudy for Gisting Evaluation (ROUGE)

To ROUGE (Recall-Oriented Understudy for Gisting Evaluation), mpotdOnke apyikd mg
TOKETO UETPIKAOV Y100 TNV avToOpaTn a&toddynon tepiinyewv (Lin, 2004). H Bacikn 10éa tov
ROUGE eivar n obykpion €vOg mapayOUEVOD KEWWEVOL LE €VO M| TEPLGGOTEPO KEIUEVQ
avagopds, pe Paon v emkaioyn Aécewv, akolovbidv AéLemv Kot GAA®V HOVAS®V

KEWEVOU.

e avtifeon pe 1o BLEU, 1o omoio odivel éugpaon oto precision, 10 ROUGE cvvoéeton
TEPLOCOTEPO L TN Aoyikn| Tov recall. Andadn, e€etdlel og mowo Pabud ot TAnpoopieg Tov
VILAPYOVV GTO KEIPEVO OvaPOPES KAADTTOVIOL OO TO TOPOYOUEVO KeipeEVo. AV Kol TO
ROUGE oyedudomke apyikd yio. aSloAdynon TepIAYE®V, XPNCLLOTOLEITAL EVPEWMS KOl GE
bAAeg epyacieg mapaywyns KEWEVOL, OT®G 1 TAPUYWYT EPOTNCEWDYV, EXEWON EMTPEMEL TV

TOGOTIKN GUYKPLoN UETAED TOpayOUEVOV KOl AVOPOTIVOV S TUTOGEMV.

Ot Baoikég mapairayEg Tov ypnoipomolovvtal oty tapovcsa epyacio eivar ot ROUGE-I,
ROUGE-2 ka1t ROUGE-L. To ROUGE-1 vroloyilet Tnv emikdioyn pepovopévov ALEemv
petalld moapayopevng epatnong Kot epmtnong avaeopds. To ROUGE-2 vroAoyilel v
emkdAoyn Cevydv dadoyikdv AéEemv, dnAadn bigrams, Kot givol mo avotpod, EMEN
amoutel peyoAvtepn opoldtnTa 61N epactikn dtotimwor. To ROUGE-L Boaciletor ot
peyoAvtepT Kotvn voakoiovbia, dnAadn Longest Common Subsequence, kot a&loroyel
Katd m6co dvo kelpeva Egovv mapdpole celpd AéEemv ympic vo amorteitor amapoitnTo

GUVEYOLLEVT AVTLGTOLYLIO).

10 mhaicto g mapovcag epyasioc, To ROUGE eivot daitepa xpriolpo emeidn emtpénet
1 cVYKPLoT TopoyoOpeEVeOV epotioemVy Le gold questions og eminedo AéEemv, PPAGE®V KO
dopns. Ta amoteléopata ROUGE dev gpunvevovtal og amdAvtn HETPNON TOOAY®YIKNG

TOLOTNTOG, OAAG G EVOEIEN £yYOTNTOAG TPOG TIS AVOPDOTIVEG EPMTNCELS OVOPOPAGS.

3. Xyediaon

3.1 Apyrrektovikn

To mpotewvdpevo ocvotnua avTOpaTNG Topoymyns epotnoewv (Automatic Question

Generation — AQGQG) oyedidotke g éva VPPLO1KS pipeline Tov cuvdLALEL YA®GGOAOYIKA
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epyoreia, vevpwvikd poviéda axolovdiog-ce-akorovdia (seq-2-seq) Kot Eva TEAKO GTAd10

petayevéotepng Pertimong pe Large Language Model (LLM). Ztdy0G ™G ap(ITEKTOVIKNG

elvai 1 aglomoinomn TV 1oYLP®OV CNUEIMY TOV KOOEVOHS UNYOVIGHOD GE O10KPITE GTAdLN TNG

TOPUYOYNG, MOOTE TO TEAIKO OMOTEAECUO VO VOl Lo TANPOS YPTCULOTOWGIUN EPADOTNON

TOALOTTANG EMAOYNG | GUUTANP®ONG KeEVOL o€ popen HSP, étoyun yo evoopdtoon oto
Moodle.

3.1.1 ®vrhoco@ia 6)Ed10.6HOV

H Baoikn oyedootikn andpacn mov Siémel OA0 10 cHoTpa givol 1 Stoaymplopévn evbvvn

Ve LTOGVLGTN IO TOV EXEL EVAV GAPT, TEPLOPIGUEVO POAO:

H yAwoocoioyum avdivon (Stanza) amopovovel VTOYNQLES ATAVTIOELS KOl TOPEYEL
GUVTOKTIKA KOl LOPPOAOYIKA YOPOKTNPIOTIKA. AV Tapdyel EPOTNGELS, OV EMALYEL

distractors — amAmg pod1alet Ta enOUEVA GTAOIN [LE SOUNUEVT] TTATPOPOPTaL.

To vevpovikd poviého TS givor vrevBuvo Yoo T PETATPOTY OGS TPOTOCTC KOl LG
EMAEYHEVNG amAvINonG, mov Ba dtoxetevbodv amd To GALN VTOGLGTHUOTO, GE IO
oLVTOKTIKA 0pON epdtnom. Agv amopacilel Tt Oa potnBei, ovte T AdBog emhoyéc HBa
potafovv.

To cVvotpa mapaywyng distractors cvvdvaler WordNet (onpacloroyikn cuyyévela)
kot Wikipedia API (Bepatikn ovyyéveln), e coen| iepapyio TpoTepatoTHTOV.

To LLM post-processing (Groq API pe Llama-3.1) Aettovpyel wg dgdtepo enimedo
TOLOTIKOV EAEYYOV, avorapPdvovtag 6,1t T TPOTYoLUEVE EPYOLEiD OEV UTOPOLV VO
evTomicovv aS10mGTa ()Y TAVTOAOYIES, YPOUUATIKA AAON KOl VONUOTIKES OCVVETELEC).

Avtdg 0 Oywpiopdg emrpénel v aveEdptm Peitioon kdbe VTOGLOTAHOTOG KO

OLEVKOADVEL TOV EVIOTMIGHO COOAUATOV: OTOV TPOKLITEL TPOPANLUA TOLOTNTAG, UTOPEL val

EVTOMIOTEL GLYKEKPLUEVA GE 010 6TAO0 1) module yevviOnke.
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AQG PROJECT V9

_Ppyc Chl::_

vscode

data

evaluation

q9
_ pycache__
_init__py
anchor_dict.py
api_postproc

config.py
distractor_sources.py

file_io.py

nlp_pipelines.py

pipeline

question

translation.py
app.-py
evaluate.py
import stanza
ET R
requirements.txt

EMKATAYTAYH_KAI_XPHIH.txt

Ewéva 1 AtapOpwon Tov Tupiva Tov GUGTINATOG.

H dwpBpwon avt) ¢aiveronr kot oty opyavmon Tov KMOOKE OTOL O TLPNVOAG TOL
ocvotnuatog Ppioketor otov eakedo qg/, pe évreka dtokpird modules mov to kKabéva €xet

GLYKEKPLULEVT APLOSIOTNTAL.

3.1.2 Ta 4 Ztpopata Opyavoong
H opyitextoviky] opyavavetal e t€66Epa AOYIKE GTPAOUATO, KOOEVO LE GUYKEKPLUEVT
evBov. Ta otpodpata ekTEA0VVTOL GEPLOKA Yo KdOe keipevo 10600V, pe v ££000 TOL

evog va yiveton £16000¢ TOV ETOUEVOL.
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[ "Ewcodog Keplévoo

h 4
ZTPOMA 1: [TIPOETOIMAXIA

file io — lang detect — translation (ov el)

EITPOMA 2: TAQZEZOAOTTKH ANAAYXZH

nlp pipelines (Stanza) + question logic

A 4
ZTPOMA3Z: ITAPAT QQI'H

nlp_pipelines (T5) + distractor_sources

Y )

Y
ZTPOMA 4: BEATIQXH & EZEOAOX

api_postprocess + translation + h3p_export

f

[ "‘E&odog apyeiov H5P

Avbypappo 1 Ta Té66€pa OTPAORATE TOV AYOYOV

To Xrpopa Ilpoetowpaciog yepiletar v gicodo: @dptwon apyeiov (.txt 1 .pdf),
aviyvevon YA®ooog, Kot oV xpelaletol LeTdpaon ota oyyAMKA. Av 1 €l0000G eivart aryyAik),

10 GTPONO TEPLOPILETAL GE POPTMOT EVOD 1) OVIXVELCT] KoL 1] LETAPPAOT TOPOKAUTTETOL.

To Zrpopa Nmwoooroyukig Avaivong extedel tokenization, POS tagging, lemmatization
kot NER péoo g Piprodnkng Stanza, kot emAEYEL LIOYNQLEG AMOVTNOCELS HECH
otpatnykng top-K. And avtd 1o otdoo mpokdmtet 1 Kpioyun andeact Tov Tt Ho potnet

Oy Tdg Ba dSatvwbel ) epdTNON.

To Zrpopo MHopayoyng UETOTPENEL TIG EMAEYUEVEG OMOVINGES O OLUTLTOUEVES

EPMTNOEIS HEC® TOV HovTEAOL TS5, kol cuyKevTpdVEL EVOALAKTIKEG AavOaCUEVES ETAOYEG
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(distractors) amd TE0GEPIS CLUTANPOUATIKEG TNYEC. ZTO TEAOG OLTOV TOV GTPAOUATOC, Ol

EPMTNOELS €tvarl dopKA TANPELG OAAE GLYVE YAMOGIKA 1) GNULOGIOAOYIK( ATEAELS.

To Xrpopa Behtioong kot EE6d0v epappdlel mototikd Eheyyo uéow LLM (Groq API),

HETOPPALEL TIG EPOTNOELS TIO® GTO EAANVIKA OV XPEIALETOL, KOl TOPAYEL TAL TEAIKA apyeia

HS5P yia eicaymyn oe mAatedpueg pabnong 6rtmg to Moodle.

3.1.3 Zeprwoxi] Poi Extéleong

[Tépa amd TN yeviKn €OV TOV TEGGAPOV GTPOUATOV, 0 Ay®YOS AVAADETOL GE OEKAEVVEQ.

JKPITA GTAOI0 EKTEAEOTG, TTOL EKTEAOVVIOL UE GUYKEKPUUEVT YPOVIKY GEPE Yo KO

Keipevo e16660v. O mivokag mov axoAovdel Aettovpyel wg 00MYOG avayvmOOoNS Kot avaAVoTG

TOV 6TOSIMV GTIG EMOUEVES EVOTNTEG.

o/al XTa010 Module Kvpieg Zvvaprioeig Meprypagn Aertovpyiog
Inueio £16630V TOL GLOTAHATOG.
[Mapé dvo 6 tc (Web UL,
app.py » main() — CLI argparse apéxovy %o derapes (We
1 Exkivnon « launch_app() — Gradio Ul YPOUT EVTOADV) TOV KUAOVY TNV
main.py — koAoVv run_pipeline() 510 run_pipeline().
o ) Yovtovilel 6An T pon omd €i6000
o  run_pipeline(text, max_questions,
2 | Evopynotpwon qg/pipeline.py ) ] £m¢ €000, kKoddvtag to modules
use_api, use_translation, ...)
0T GWOTH GEPA.
* load_input_file() Awfaler apyeio .txt kot .pdf,
Ddoéproon + read_txt file() , ,
3 ’ qg/file_io.py « read pdf file() kaBapifovtag emavoropufovopeves
KEYLEVOL * clean page text() KeQAIdEC/VTOGEMDOL.
» detect_repeated lines()
Emotpépet «el» 1 «en»
Aviyveoon
4 ) qg/lang_detect.py « detect_language(text, xpnoyomownvtag langdetect pe
YADOCAg prob_threshold=0.7, min_chars=20) ,
- - VTETEPUVIOTIKO seed.
>uyKkpoTnon ) ) Xtiowo Ae€kod aykdpwong and o
build_anchor_dict « build_anchor _dict() . C .
5 Anchor . " - . TPOTOTLTO EAANVIKS Keipevo (LOVO
+build context anchor dict * build context anchor dict()
Dictionary B N B v EAANVIKY] €10000), DOTE OL
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o/o, Y1G010 Module Kvpieg Zuvaptijcsig Meprypagn Aertovpyiog
TPOTOTLTIOL OPOL VO EMGTPAPOVV
ALTOVGLOL GTO TENOC.
Metdppaon Evepyomoteiton pdvo 6tav n yAdooo
£16650V « translate to_english() £166000V ivar EAANVIKT.
(el>en) . + get el en()
© G B o357 » split chunks(text, max chars=450)
16V0 ia * clean()
eMnvikn eiloodo
) Xpnowomnotel tov Stanza tokenizer
7 AaOPIONGS /nlp_pipelines " split_text_to_sentences(text, lang) 100 TEQOYLOLLO TOV TPOTACEMV TOV
TPOTACEDV AsTwP_PIP Py * get_stanza_pipeline(lang) Yo TEHOXION P
KEWWEVOUL.
INo k4Be Eykopn TpodTacT exTeELE]
INwocoioywm o ] o
8 " qg/nlp_pipelines.py + analyze sentence(sentence, lang) |POS tagging, lemmatization kot
avaivon
NER péowm Stanza.
Y Bp1dikn moltikn| 1-ové-mpodtacn +
fallback: 1o mépacpo Kpatd v top-
1 amdvinon ava tpodtacn: 20
mEPACLA TPOGHETEL 21 amdvTnon
Emhoyn * select answer_tokens(tokens info, [novo av dev €xet yepioet o buffer
, . . k=2)
9| vmoynelov qg/question_logic.py « s valid_answer_token() (MAX_ QUESTIONSx3).
OTOVTI|CEDV e group_ner_spans() Ecwtepican
select_answer_tokens() ta&wvopei
VIOYNQLEG e S eminmeda
TPOTEPALOTITOG
(PERSON>LOC>ORG>DATE>...).
) ) o ) I'a k6Oe emheypévn andvnon
YvvBeon fill-in ) ) ¢ build fill in_items(sentences_info,
10 ) qg/question_logic.py ) avtikodiotd ) AEEn pe placeholder
items max_items)
[[answer]] péoa oV TpdTOOT.
o ) IMa kéBe vroyNELOTNTO TOAAATANG
Sliding window
) ) ) ) ) eMAOYNG xTilel CLUEPACTIKO
11|  vyuw Single qg/question_logic.py * prepare_sc_inputs(sentences_info)
) mapdBupo (Tponyobuevn + KEVIPIKN
Choice
+ gnopevN TPOTAOT)).
MMopaymyn 4 2 070
12 ) qg/nlp_pipelines.py * generate_questions_batch(pairs) Maprdperm coot andvmen pe
gpamong (TS) <hl>...<hl>, mpobétel «generate
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/o

XTa010

Module

Kvpieg Zuvaptijcsig

Meprypagn Aertovpyiog

question:» Kot TPoEod0TeEl OAES TIG
vroyneLoTTEG o€ pia batched
KAnon tov valhalla/t5-base-qg-hl.

13

Hopayoyn

Distractors

qg/distractor_sources.py

 get wordnet_distractors() — co-
hyponyms
* get wikipedia distractors() —

auto_suggest=False

SOUTANPOUATIKEG TTNYEG AV TOTTO:
() id10 TpoTaoM, (P) WordNet co-
hyponyms Y10 Kovéd ovG106TIKE, (V)
Wikipedia MONO yia
LOCATION/ORG (OXI PERSON
— eMOTPEPEL AOYETA TPOCOTA), (O)
cross-sentence pool yua
NUEPOUNVIEC/TOGOTNTES, Y1
PERSON kat g kafoAwd fallback.

>vvBeon Single

« finalize sc_item(prepared,

KaBapiletr TS artifacts,
KOVOVIKOTOLEL KEVA Kot oTiEn,

eEaopalilet epotnuatikod: dopel Ta

14 o qg/question_logic.py raw_question) ) )

Choice item « postprocess_question() 4 options (1 cwot + 3 distractors)
kot dratnpet distractor _pool wg
gpedpeio.

Ytéhvel Ta items og batched kKinoeig
o10 Groq (Llama-3.1) yw: (1)
* postprocess_batch_sc(items, use_api, coherence check, (2) vagueness
LLM post- . key) . .
15 ) qg/api_postprocess.py * postprocess_batch_fill in(items, |check, (3) template/circular
processing (EN) use_api, key) detect 2 51600
* has_content overlap() etection, (4) S1phaon
YPOLLLLOTIKNAG KO OVTIKOTAGTOO
Kaxaov distractors.
Mg Metappalet epOTHCELS, COOTES
€&ooov (en—el) translate_questions_to_greek(items) CARA G R
16 qg/translation.py * apply anchor dict() 0AOKANpo TO distractor_pool ot
LOVO 1o, + fix_contextual mistranslation() St sl oo mdhar s
eMnvikn eloodo q 7 2
Y10 ETOVOPOPE TPOTOTVTOV OPOV.
LLM post- Agbtepog yOpog Groq,
processing (EL) * postprocess_batch greek sc(items) |e&eiducevpévog yio dtopBwon pn
17 ’ qg/api_postprocess.py  |*postprocess_batch greek fill in(items) T B 1 T
UOVO Y10, e has content overlap()

eMnvikn eiloodo
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/o

XTa010

Module

Kvpieg Zuvaptijcsig

Meprypagn Aertovpyiog

sense CEUALATOV TOL TPOEKLYOV

Omo T PNYXOVIKN LETAPPAo.

Enucdpmon kot

+ fix_brackets(text)

[Ipw  cepromoinon epapuolovral

TEMKOL KOVOVIGTIKOT EAeyyoL

18 qg/h5p_export.py » answer_already seen()
KOVOVIKOTTOiNG™ «is_circular question() (816pBwon brackets, stemmed
dedup, circular filter).
* export_single choice h5p(items, Anpuovpysi T ekl -h3p apysin
; path) ¢ ZIP pe cuykekpytévn doun.
19 E€ayoyn H5P + h5p export  export_fill in h5p(items, path) oo ooy GVT
JSON 48RP _export.py » make single choice content json() pArAIAN TApAY®YN
* make fill in_content json() gvavayvootov JSON apyeiov yuo
* save_json() enBedpnon kot a&loAoyno.
YnoioyiCet ROUGE-1, ROUGE-2,
ROUGE-L pe best-match
) luation/metri * compute_rouge scores(pred, gold) o )
20 Astoroynan cratationmetries by * compute bleu score() otpaTyuc: kibe napaydpevn
ROUGE * _tokenize() gpmTnoT cuykpiveta pe KAOE

evaluation.py

* les_length()

gold epdtnomn Kot kpateitat To

KaAOTEPO score.

Nivakag 1 Xeipraxi Po1) Extéheong

Mo ayyhxn elcodo ektelobvior dekae@Td otdda (mapoieimrovronr ta 6, 16, 17). T

eAMMVIKY €l6000 ektelovvTal kot To €ikoot. To 6tdo10 20 (a&ordynon ROUGE) dev eivan

HUEPOGC TNG KOVOVIKTG PONG TAPOYMYNS, TAPA EPYAAEID Yia TNV EEAYWYN LETPNOE®Y Y10 TOV

developer.

3.2 Eicooog kat IlpogTopnaocio

3.2.1 Xnpeia Evo6d0v

Onwg mpoavagépdnke to cHOTNUO TPOCPEPEL dVO GNUEID E1IGOO0VL YLOL TOV YPNOTY, TN

dwdiktvakn Oemaen (app.py) kot tn SEemaen ypoppnis evioA®v (main.py). [Hopd Tig

(QOVOLEVIKEG TOVG SLOPOPES, Kol TO. dVO £YOVV TAVTOGTUY AEITOVPYIKOTNTO MG TPOG TNV

TOPUYMOYT] EPOTICEMV.
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To app.py vAomoteitan pe ™ Pipriodnkn Gradio mov emrpénet ypryopn avamtuén Slemopmv
yopic Eeyoprotd HTML/CSS/JavaScript. [Tapéyet tabs 16000v (keipevo 1 apyelo), Kovpmd
download ywo ta mapoayoueva HSP apyeio, kou toggle yio evepyomoinon/anevepyonoinon
tov Groq post-processing. Evd 1o main.py 0tav tp€yet d€xeTon S1adpopn| apyeiov g Opioua
pnéow argparser, poli pe mpoarpetikd flags 6mwg --max questions kot --run_name yio

TOPALETPOTOINGN.

M Apxcio (t vd B EmxoAinon Kepsvou

1 AvEpoos apyeio

1\

—

Drop File Here
- OF -
Click to Upload

# Anpoupyia Epwtiosww

PuBpicslg spwInoswv

‘agqg_project v
Y inputctyolymp

» which has been added
5 5 . : en (English):

3108 WARNING: Languag
3:08 INFO: Loading th

=
£

Ewévo 3 To Command line 6¢ Aertovpyia
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Kot ta 600 onueia 16000V Agttovpyodv g Aemtd mtepipAquota (thin wrappers) yopm amnd
TNV KEVIPIKT GUVAPTNGT EVOPYNOTP®ONG. Agv TEPIEXOVV OAYOPIOUIKY AOYIKT TOPOYWYNG
KaBmG 1 povadiky Tovg dovAeld givat: (o) va dtafdcovv v eicodo tov ypnotn, (B) va v

nepacovy ot run_pipeline(), (y) va mapovsiacovy v ££000.

3.2.2 Evopyfnotpoon péom «run_pipeline»

Amo ta mopanave modules, to Mo kevipikd eivar to qg/pipeline.py mov Aettovpyel ¢
opYNOTPOTNG. Aev Tepléyel To 1010 aAyoptOkn Aoyikn, oAAd KaAel To vtoAouma modules
HEe TN o®OTH oEPd Kot tepvd dedopéva peta&h tovg. Oheg ot TOPAUETPOL TEPVOVV MG
arguments. Avtd empénel oe dpopetkovg clients (Web UL, CLI) va kahovv v i

oLVAPTNOTN e SPOPETIKES pLOGELS Y®PIc Vo ALALEL O KEVTPIKOS KOIKOG.

=

f use_translation is Mone else use_translation

Ewova 4 Kevipikn cuvaptnong evopynotpoong

H oyedaotikn avt andeacn eEuanpetel cuvéneia anoterecpdtov émov to 1610 Keipevo
€10000V Tapdyel akplPog Tig 101EC EpMTNGELS aveaptnTa amd 1O oV eKTEAEoTNKE HEG® Web
UI (Gradio) 1} CLI ko cuvinpnopdtta pog kon 1 fedtioon o€ éva onueio eppavileton o

6AoVg Tovg clients.
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Gradio CLI
app.py main.py

N/

qg/pipeline.py

run_pipeline()

Awgypappa 2 Avo onpeio 166300 KOAOUY TNV 1010 GUVAPTI G EVOPYIGTPOGS

O1 dwgpopetikot clients, 1 dadtKTLOKT SlETAPT| (app.py) KO 1| OLETAPT] YPOUUNG EVIOADV

(main.py) kaAoOv oavti TN ovviptnon yopic kopic  aAyoplOuik Aoy va

emovoloppdvetol 6€ aVTA T entry points.

ranslatio

verbose=False,

Ewéva 5 Entry points tng app.py
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args = parser.parse_args()

gs.max_questions is not None and args.max
t{F"[INFO] MAX_QUESTIONS override am : {args.max_guestions}™)

giov: {args.input_path}™)
= load_input_file(args.input_path)

input_lang, , fi1ll im_items, single choice_items, _timings = run_pipeline(

Ewkéva 6 Entry points tng main.py

3.2.3 ®optmon ko KeOapLopdg KEPEVOL

To mpoto mpaypotikd otddlo elvar 1 avdyvoon tov apyeiov gicdoov. To module
qg/file _io.py mapéyet eviaia gicodo péow g load input_file() mov e&etdlel v KatdAnén
ToV apyeiov Kot Opoporoyel otov katdAAnAo reader. ['a apyeia .txt,  oOpTwoN elvar amhn|
avdyvoon pe UTF-8 encoding. H dgbtepn emthoyn mov apopd v eicaymyn apyeiov .pdf

evéyel kamowo otado emeEepyaciog.

> str:

th path.open("r", encoding="utf-8") as= f:

f.read()

Ewova 7 ®opToon .txt apyeiov

H e&ayoyn kewpévov and PDF yiveton péow g BpAodnkng pdfplumber eneidn yepileton
KOADTEPO TOAVTAOKES dlaTdEelg oeMOag pe otniec, mivakeg kot headers. Qotd6c0, 1 OUN
¢€odoc ¢ pdfplumber mepiéyel apretd B0pvPo dnwg apBuovg ceridwv, headers/footers,
petadedopévo, wov ennppedlel v moldtnTa TG EMOUEVNG avdlvonc. Onote o Kabapiopodg
yivetal o€ 0vo enineda. H cuvapnon clean page text() epoapuodleton per page Kot apoipel
pe regular expressions: HEHOVOUEVOLS aplBLoDg GeAldag («12», «- 5 -»), epaoelg TOTOL
«Page 3 of 20», ypopués pe URLs, won citations pe «IInyn:». H ovvaptmon
_detect_repeated lines() epapuoleton cross-page Ko evromilel ypoupuéc mov epeoaviCovion
o€ TOVAAYLETOV TPELS GEMOEG — TG elvon mBavotata headers 1 footers Tov eyypapov kot

apopovVTOL.
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def _clean_page text

e.match{r™ (nmyf|source)is*:", stripped, re.IGMORECASE):
len(stripped.split()) < 4:

cleaned.append(line}

n "n".join{cleaned)

.splitlines() if 1ln.strip()}

line coumts[1n] += 1

n {In for ln, coumt in line if count »= min_pages}

Ewévo 8 Kabapiopdg ceridav Tpv TV avayvmon apysiov

[Ma 6Aa to PDF emBdiietor 0pro 15 cehiowv ava apyeio. H emloyn eivon epmeipikn Kabaog
avtietoryov og mepinov 50-80 mpotdoelg, apkeTéS Yia Eva OVTOTEAEG qUIZ GE EKTALOEVTIKT
evomra. [T extetapéva xeipeva Ba ypeidlovtav ypoévo emeEepyaciag mov Oev

dwkatoAoyeitot amd 10 T y®YIKO GPEAOG.

3.2.4 Aviyvevon I'hoooag
Metd ™ @dptwon, 10 keipevo mepvd amd 1 detect language() tov qg/lang detect.py.
Yxomdg elvar va, aropaciotel av to pipeline Ba tpé&el 6to ayyAkd povomdrt (amevbeiog

eneEepyacia) 1 6TO EAANVIKO HOVOTATL (e EVOLAUEST) LETAPPACT)).

H aviyvevom ypnowonotei ™ Pipiodnkn langdetect, ekmadevpévo 6€ n-grams amd )
Wikipedia. EmAéyOnke emeidn sivon ehappid, vieteppviotikny péco fixed seed, ko €xet

VYA akpifelo og ekmandevtikd keipeva >100 yopoakmmpwv.

Auwdopatikny Epyocio 43



Amodarorog Kaldfog, Avtouatn Anuiovpyio. Epwthoewy amo
EAAHNIKO A , , .
ANOIKTO Exroidevtio Keiuevo ue Xpnon Teyvnrng Nonuoabdvng kou
MANEMIETHMIO Hapaywyn dwodpaoctikov Kovil HSP

rt detect_langs, Dete

) LANGS

top.lang in 5 DRTED_LANGS :

cand.prob >= prob_threshold:

Ewova 9 qg/lang_detect.py

"Eva onpeio mov a&ilel mpocoyng eivar o vieteppuviopog(ida eicodog — 1d1a £060¢). To
default API tng langdetect emoTpéPel S10POPETIKT] YADGGO GE SLOPOPETIKEG EKTEAECELS Y10
10 1010 Keipevo, W0kd o€ cuviopa | ToAvyAwoowkd. H pvOuion DetectorFactory.seed = 0
e€adeipel avtn ™ pn-vieteppuviotikdtra. Télog n otpatnywr| fallback givon emoetpoen
"en", onAadn av M aviyvevon amotvyel, TO OyYAkd povomdtt givol to «Pacikd» mwov
Aertovpyel yopig petdepaot. Xe YepOTePN MEPITTOON, &va EAANVIKO KeiEVO TOL
AavBoouévo  avayvopiotke ¢ ayyAkd 0Oo mopdlel younAng mowdtnTag 1 KeEVA

amoteAéopaTa, oAl dev Oa mpokaAéaet crash.

3.2.5 Meraopaon Erweooov (el—en)
Av m aviyvevon eviomicel eAAnViKd, evepyomoleitow To translation layer. To

qg/translation.py vAomotel v mpocéyyion «sandwich» Omov 10 €AANVIKO Kelpevo
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petappaletal ot ayyAlka mpv v eneepyacia, tpéxel OA0 To pipeline o€ ayyAikd, Kot 6To

TEAOG Ol EPOTNGELS LETAPPALOVTOL TICW GTO EAANVIKAL.

‘ "Eiwcodog EAAnvikon Kepévoo

Metdaepacn pe
MarianMT (¢l—en)

PIPELINE (en)
(Stanza+'T5+Groq)

A

Metdoppoon He J

MarianMT (en—-e¢l)

A 4

‘E&odog EAdnvikeg Epwthosg ]

Adypappa 3 Mpooéyyien «sandwichy

Kabe petappaoctikd poviéro omartel mepimov 500 MB pviung. Av goptadvoviav otnv
évapén tov poypdupatoc aveEdptnta amd av Ba ypnoorombodv, o xpovog exkivinong Ha
NTov adtKoloAdYNTO LEYOAOGS Y1 ayyAkd keipeva Tov dev ypetdlovron petdopacn. H Adon
etvon lazy loading péow tov Python decorator @Iru_cache(maxsize=1) 6mov 10 povtélo
QPOPTMOVETOL LOVO TNV TPOTN GOpd oL ypetdleTon kot dotnpeiton oTn Pvnun yo OAn

ovveopia.
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@1lru_cache(m
_pet el _en

n tr

~ . from_pretrained({_ EN_EL_MOD
el.from_pretrained(_EN_EL_MODEL).to{DEVICE)

Ewéva 10 Lazy loading MarianMT

Téhog, t0o MarianMT mapdyer yvootd artifacts mov mpémer va apopebodv. To mo
YOPAKTNPLOTIKO eppaviletal KOAANUEVO 6€ KOpla ovopata tommv: .. 10 «Kovoetaviivoo
emotpépetn g «KowvotavtivogCity name (optional, probably does not need a

translation)». H cuvaptnon _clean() agaipel avtéc Tig TEPMTOGELS LIE Tregex.

v name ‘{optional,? probably does not need a translationy)’',

ZWs+', ' ', text).strip()

Ewéva 11 KaBapiopog pe regex

3.2.6 Anchor Dictionary

H mpocéyyion «sandwich» (petappaon el—en, enelepyacia, petdppoon en—el) ecdyet
po advvopio wov aeopd otV SUTAN SEAELGN EVOC OPOL OO TN UNYOVIKY LETAPPAOT) LUE
peydain mbovotnto adioimong. Adym dmapEng Op®V e TOVTOOTUES ONUAGIEG 1] OTOAELNG
ocvpepalopévev, o Opog MOV EMGTPEPEL OTO EAANVIKG dev TowTileTal mavta pe tov
TPOTOTLTO. [0 TNV AVTIHETOMIGN TOL PALVOUEVOL, ypnolponoteiton To qg/anchor dict.py,
gvay punyoviopd mov Asrtovpyet og 0Vo0 pacelc. To Pacikd TAeovékTnud Tov glval OTL, €

avtiBeon pe tov éheyyo péow LLM, dev e€aptdror and eEwtepikd API ko givor 100%
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a&1omoTog Yo 6povg mov vINPYaV oTo opykd Keipevo. H Asttovpyion kot ypnon tov

AVOADETOL GE 2 PACELG:

®aon 1: Xrtiowo (build). Ilpwv Eexwvioer 1 UETAPPOACT €10O00V, 1 GLVAPTNON
build anchor dict() capdver to eAANVIKO «keipevo kot €£Ayel TOLG OPOVE TOL OEV
EMUTPEMETAL 1] OAAOYN TOLG, OM®G KOPL OVOUATO, KEQPOAOOTOMUEVEG (PACELS Kot
ovolaoTikd mepleyopévov. o kdbe Opo ytileton i AVTIGTOiYION TOL GLVOEEL TNV
OVOUEVOLEVT GAAOLOUEVT) TOV HOPOY| LE TOV TPMOTOTLTO. 'ETG1, Gov mopdderypo akoun Kt
v opyoOTEPO 1 UETAPPOOT TOPAYEL KKEPAAOLO», TO GUOTNLO YVOPILEL OTL 0 CGTOG OPOG

NTOV «TPOTEVOVGOY.

wtract_greek_anchors(greesk_text)

— L

if len{anchors)} >

anchors = i

anchor_dict: Dict[str, str] = {}

rm}.strip{)

Ewova 12 Xtioyo Anchor Dict

®aon 2: Epappoyn (apply). Zto téhog g pong, katd tn petdopacn e£6dov en—el, M
ovvéptnon apply anchor dict() ocapdver 10 HETOPPACUEVO EAMNVIKO Kelpevo Kot
EMOVOPEPEL TOVG TPOTOTLTOVS Opovg Omov evtomilel TG oAAowwpEvES popeés. H

avtikatdotoon yiveron pe Unicode-safe word boundaries, dote va un «omdey péco o€
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EMMMVIKEG AEEEIG— KOl LE TPOTEPOUOTNTO OTIC UEYUAVTEPES QPAGCELS, (DOTE T.X. TO

«Kovotavtivog A'» va dtopBdvetat Tptv 10 okéto «Kmvotavtivogy.

sh_lower]

inal:

pattern = r*(? e, e85 english_lower} + r"(?1\w)"

Ewova 13 E@appoyn anchor dictionary
O unyoviopog stvon fail-safe, dnAadn av to Ae&ikd TPOKVYEL KEVO 1| AOTVYEL TO YTIGLUO, TO

pipeline cuveyilel kavovikd yopic avtd. 'Etot, otn xepdtepn mepintwon 1 cuumepipopd

vrofabuiletan otnv Tponyoduevn £kd0on, Y®pPIic TOTE Vo oTdEL.

EAiinviko keipevo ’ ®don 1
AAV ANEAY _—> . P
! ) build anchor dict()
Y
[ Metagppaon el — en ] Trapdyel
Y

[ Pipeline(stanza+T35+groq) ]

! !

‘ Metdppaon en — el ’ A&likd apetafintov ewv ]
Tpapdel
A 4
‘ Déon 2
apply anchor dict() <
h 4

[ Tehiko keipevo ]

Awaypappa 4 Poi) Aertovpyiog anchor dictionary
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3.3 I'kwoooroyikn Avaivon kot Emioyn

3.3.1 Stanza Pipeline kon ®itpapiopa Ilpotacewv

Me 1o keipevo mAéov o€ ayyMkd (gite apywd eite petd  petdepoon), Eekvd m
YAwccoroyikn @dor. To qg/nlp pipelines.py mapéyet wrappers yopw omd tn PBiArodnkm
Stanza tov Stanford NLP Group, mov exteAel ta 1é60€pa Pacikd oTad10 YAOGGOAOYIKNG
avdAivonc. Ommg kot To peTappaotikd povtéda, to Stanza pipelines poptdvovtan “lazily”
ka1 dwtnpovvrol o module-level dictionary. H xpiown emioyn REUSE RESOURCES
onuaivel OTL HETA TNV TTPAOTN POPT®OT deV YpeldleTon cvuvoeon 61O internet, dONAad Ta

LOVTEAQ TOPOUEVOVY TOTIKAL.

stanza_pipeline(lang: str) -»
_STANZA PIPELINES

TED_LANGS:

1 _STANZA PIPELINES:

from stanza.pipeline.core import Downlo

processors = "tokenize,pos,lemma,ner”

ources.get(lang,
"tokenize,pos,lemma”

_STANZA PIPELINES[lang]
lang,

download_method=DownloadMethod.REUSE_RESOURCES,

_STANZA PIPELINES[lang]

Ewova 14 Lazy load Stanza
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IIpwv n Stanza geoappootel avd mpotaot, ypsialetar Saympopog o€ mpotdoelc. H
ouvaptnon split_text to sentences() ypnoytonotei tov tokenizer Tov Stanza, mov yepiletan
owotd cvvtopoypapieg («Dr. Smith went to Washington» = pio mpdtact, oyt 600 AOyw®

terelag oto Dr)

Q01660 KaOe TpdTaom mov emoTPEPEL 0 tokenizer dev €xet ekmandevtikn adio . [ToAAEg eivan
TITAOL KEPAAAI®V 1) OVOLOGTIKEG PPACELG TOV OEV TPOCPEPOVTAL Y10 TAPAYWYT EPMTNONG.
Epappolovrtal 600 dradoykd eiltpa: erdyioto 7 AEEELS (amoKkAglel GVVTOUOLG TITAOVG), Kot

vmapén pnuatoc (UPOS VERB 11 AUX mov amokAeiel oVOUOOTIKEG KATAOKEVEG YMPIG
PTLLOTIKY] EVEPYELQL).

anza_pipeline(lang)

doc = pipeline(text)

n om

.join(token.text for token in sent.tokens).strip()

words = sentence_text.split()

sentences.append(sentence_t

rn sentences

Ewéva 15 Awoyopiopdg Kot QATpapIoRd TPOTAGEMV

[Ma kéBe mpoTOoN TOL TEPOGE TO PiATPO, N analyze sentence() eKTEAEL TV TANPN AVAALON

Kot emotpépetl Mota and dicts (éva avd token) pe to keipevo, to lemma, to POS tag (upos
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KAI xpos), to NER tag, kot tic 0éceig yapaxtpwv (start char, end char). Ot tehevtaieg

elval KpIoUES Y10 TO ETOUEVO GTAO10, OOV EMAEYOVTOL Ol VTOYNPLES OTOVTIGELS.

Eicodoc: "Aristotle taught Alexander in 343 BC."
2taoto 1 Tokenize: [Aristotle, taught, Alexander, in, 343, BC, .]
2tddo 2 POS: PROPN VERB PROPN ADP NUM PROPN PUNCT PUNCT
26810 3 Lemma; Aristotle teach Alexander in 343 BC .
2tadwo 4 NER: PERSON - PERSON -DATE - DATE

MMivakac 2 Avaivon Stanza

3.3.2 Emioyn Amavticemv

‘Exovtag miqpn yAwccoroyikr avdivon kdbe mpdtacng, to pipeline gicépyetor 6to Mo
Kpioyo oyedootikd 6Tdoo ¢ emAoyng tov Tt o potBel. To epdTnua dev givar «mtdg Ba
SLITVTMOGOVE LKL EPOTNOTY, OAAGL «Ttota AEEN 1) PpdoT TG TPATAONG TPETEL VAL YiveEL |
ocwot anavinony. H emhoyn kabopilel oe onuavtikd Pabud v modoaywykn aio Tpv

KoV TPEEEL 1] VELPOVIK TALPOLYWYT).

[Ipotaon:"Aristotle taught Alexander in 343 BC."

Amavinon Hapayopevn Epotnon Howtta
"ApioTOTEANG" "TTotocg 6ida&e tov AAEEAVOPO;" Koin
"Moxedovia" "TTo0 didaée o Aptototéng;"” Ixovomomrikn
"Sidoe": . . Tetpupévn
"Th éxave 0 AptotoTéAng;"”
2 L (fallback)
"tov" (YPOLLLLLOTIKG KOTEGTPOLUEVT)) Amotuyia

Mivoxag 3 Emioy ardvineng

H emioyn viomoteiton pécm otpatnykng top-K — emroyn K anavimoewv avd npdtaon.
Me top-K, pia mhovcia mpodtacn Onme auTi ToL ToPAdElyaTog umopel va arodmaost 2-3

epmtoelg (Aplototédng, ALEEavdpog, Makedovia).

H emdoyn tov K vroymeiov dev yivetar tuyoio ovte pe Pabpordynon poviérov.

Epappoletor vieteppiviotikd oOGTNHO TEVTE EMTES®V TPOTEPALOTNTOG (tiers):
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def select answer tokens(tokens info: List[Dict], k: int = 3) -> |
named entities = find named entities(tokens info)

_ner_base(t: Dict) -»> str:
n = (t.get("ner") or "").upper()
for pfx in ("s-", "B-", "I-", "E-"):
if n.startswith(pfx):
return n[2:]
Irn n

_HIGH VALUE = {
"PERSON", "PER",
"LoCc", "GPE", "FAC", "LOCATION",
"ORG", "ORGANIZATION",
"EVENT",
"NORP",
"WORK_OF_ART",

tiers: List[List[Dict]]

for t in named entities:
= ner_base(t)
_is valid answer text(t.get("text"), token info=t):

ontinue

it ba _HIGH VALUE:
tiers[@].append(t)

elif base in {"DATE", "TIME"}:
tiers[1].append(t)

elif base in {"QUANTITY", "PERCENT", "MONEY"}:
tiers[2].append(t)

for t in _find_nouns(tokens_info):
if 1is valid answer text(t.get("text"), token info=t):
tiers[3].append(t)

for t in tokens info:
upos = (t.get("upos’
xpos = (t.get("xpos”)
if wpos in {"NOUN", "PROPN"} or xpos.startswith("NN"):
if is valid answer text(t.get("text"), token info=t):
tiers[4].append(t)

Yy owmm

) .upper()
) .upper()

Ewéva 16 IIpotepard6TnTa EMAOYNS VTOYNOLUS OTAVTONG

To Tier 1 meprhapfdavel katnyopieg vyning atloag dmwg mpOGOTA, TOTOL, OPYAVIGLOL,
yeyovota, €Bvotteg, épya t€(vNGS. Avtd eival €€ opioHoy TA O TAOVGLO EPMOTNLOTIKA

otoyyelo evog exkmodevtikov keyévov. To Tier 2 mepiloapPdver xpovikés ovapopés
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(muepounvieg, emoyéc). To Tier 3 mocotikég avapopés. To Tier 4 kowd ovolaotikd. To

Tier 5 eivon fallback pe yoAapotepa kprmpto.

To ocvotua e&avtiel Eva tier Tpv TPOY®PNOEL GTO EXOUEVO. AV ToL KOPLOL OVOLLOTO JLLOG
TPATACTG OIVOVV OPKETEG ATAVTNGCELS, OEV YPNOUOTOOVVTOL KAOOAOL KOG OVGLUGTIKA.
"Etot divetan mpotepatdtnta oty motdtnta. Ilpwv mpootebel vroymelog o tier, mepvd amd

™ ocvvdptnon _is valid answer text() mov epapuolel tputhd eiktpo.

Ot stopwords amoxAeiovv dpBpa, aviovouieg, mpobéceis. Ot spelled-out aprOpoi odnyodv
o€ TETPIUUEVEG epwTNOELS TUTTOV «How many two...» kot amokAieiovtat. Ta epithets 6mmg
«Greaty, «Elder» gppaviCovtor og pépog ovopdtov («Alexander the Great»), aAld dev
OTEKOVV MG OVTOVOUEG amovinoels. To vrdyn o@iktpo eivar dvvapikd kot dvvator vo
evioyvbel e ™V Topay®yn TEPIGGOTEPOV EODV KEWEVOD KOl TIS AVTIGTOLXES OPOAOYIES

7oV 0ev eMBLUOVVTAL OG EMAOYT ATAVINGTG.

‘Eva teyvikd onueio gtvor o xepiopodg molviektikav ovrotntov. H Stanza emotpépet to
NER o¢ eninedo token pe BIO/BIOES tagging m.y. to « William Shakespeare» amoteleiton
and O0o tokens, éva pe B-PERSON «oit éva pe E-PERSON. H ovvdptnon
_group_ner_spans() cuyy®vevel auTd To. dtadoykd tokens 6g eviaio ovTOTNTA, £TCL AGTE 1M
emhoyn amdvinong vo emotpépel «William Shakespeare» avti y 000 Eeympiotéc

aravinoelg « William» kot «Shakespearey.

Ewova 17 Xeiplopdg TOAVAEKTIKAV OVTOTHTOV
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3.3.3 XovOeon Fill in the blanks items
‘Exyovtoag emheypévec Tic vmoyneleg oamoviioel;, to pipeline oynuatifet 600 TtOTOVG
epomoewv: fill in the blanks ko single choice. [Topéio mov popdlovion v idw
Jtdkacio ETAOYNG amdvTnomng, SlapEPovy BepeMmods oto Tt {NTovv amd Tov padntnm Kot

OLVETADG GTOVG OYESIAGTIKOVG TEPLOPIGLOVG TOL EPOPUOLOVTaL 5T GUVOEST) TOVG

>1a fill-in, n gpdtnom givon 1 010 | TpoOTOoN pE Eva KEVO ot BEom NG amavtnong. I1.y.
and v mpdtacn «O ApiototéAng didace tov AAEEQVOPO», LE EMAEYUEVN OmAvVTINON

«AproToTéANGy, Tapdyetat: O [[Apiototéng]] dida&e Tov AAEEavdpo.

Ta dumhd aykoAa [[...]] onuatodotovv to blank. Xto tedikd HS5P avtd petatpémovion o

*answer* mov givat n cvvragn g library HSP.Blanks.

def make fill in item(sentence: str, answer token: Dict) -> Optional[Dict]:
answer_text = normalize text(answer token.get("text"))
answer_text:
return N

answer text = clean fill in answer(answer text)
answer_text or len(answer text) < 4:

'n N

_ner = (answer_token.get("ner") or "0").upper()
entity = ner I= "O"
_is entity and answer text.lower{) in WEAK FILL IN NOUNS:
return N

if len(answer_text.split()) > FILL_IN MAX ANSWER_WORDS:
return N

count = sentence.count(answer_text)

marker = f"[[{answer_text}]]"

text with blank = sentence.replace(answer_ text, marker, 1)
if count > 1:

head, sep, tail = text with_blank.partition(marker)
tail = tail.replace(answer text, "...")
text with_blank = head + sep + tail

return {
"type": "fill in",
"original sentence”: sentence,
"answer™: answer_text,
"text with_blank": text with blank,

Ewova 18 XovOeon fill in the blanks

Tpewg kavoveg epappolovtar ot ovvbeon kabe fill in item mov mpoékvyav katd tov

TEPALATIOUO GE EKTOUOEVTIKA KEIEVAL.
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1. Mookdapiopa emavorappovopevov gpeavicemv. Av 1 ondvinon epeoavileton
nePLocoTEPES 0md pia popég otnv 01 TpoOTOAST, LOVO 1 TPAOTN EUPAvion yivetan blank. Ot
VLOAOUTEG EUPAVIOELS OVTIKOOIGTOOVTOL UE «...» MOTE VO UNV OTOKOADTITOVV TI GOOTY|

amdvnon oTov pobnTy:

IIpotoon: «O Apilototéing yevviOnke 1o 384 m.X. kot 0 AptototéAng mébave 1o 322 m.X.»

IMopayopevo

1L «O [[AproTotéInc]] yevvnonke to 384 w.X. kot 0 ...... té0ave to 322 . X.»
ill-in:

MMivakac 4 Maockdpiopo emavolapfavopevoyv eneavicemy

Xopic ovtdV TOV PNnyavicpo, 1 idta n epotnon Ba £6tve TV amdvtnoen g — o pabntig Ha

dtaPale to deVTEPO KAPIOTOTEANCH KOt B0l CUUTANPOVE TO KEVO YWPIG VL GKEPTEL.

2. KaOapiopiog sicayoyikodv dpbpov. Ilpwv v tomoBétnon tov blank, ta dpbpa
otV apyn s andvinong agapovvior pécm e clean fill in answer. I1.y. av n Stanza
evromioel o «the Roman Empire» o¢ ovopootik) ovidomrta, 1 andvinon kabopiletor og
«Roman Empire» piv yivel blank. ‘Etot o pabntmg dev ypetdletar vo LavtEWer ov 11 6mGTH
anavimon mepthapufdver 1 Ot o ApHpo o aonpavtdHTNTo LOPENS oL B 0dNyovoE OF
yevdag apvntikég agloroynoelg omd 1o H5P (to «Roman Empire» 6o Bewpovvrov Adbog

eneldn Aeimet to «they).

3. ATOppIYN 0OVVIP®V KOWVAV OVOLUOTIKAOV ©O¢ KeVA. OpIoUEVE KOVE OVGLOGTIKA
nov dNAdvovy poro N Wotnta (king, queen, leader, ruler x.0.x.) povtevovror e0KoAa amd
10 YA®GGKO TepPariov kat divouv etmyd fill in kevd. Otov pia térola AéEN dev amotelel
ovopootikn] oviotnta (named entity), amoppimteton «¢ fill in péow g Alotog
_weak fill in_nouns. Agv ydveton Opmg kot mapapével dtaféoiun g single-choice option,
OOV aMOKTA EKTOOEVTIKT ASiot GE GLVOLAGHO LLE CNUAGLOAOYIKA cuvaeeic distractors (m.y.

king — emperor, czar, sultan).

Emniéov éva onuavtikd onueio eivarl 6t o amdvinon wov amoppinteton yo fill in the
blank Adym punkovg dev yaveton and to cvotnua. [apapével dabéoiun mg vroynELOTNTA
yw single choice, 6mov 0 TEPLOPIGHOG PNKOLVG OEV 1oYVEL KaBMG ekel 0 padnTg emAdyet

OTAVTNON Kot OV TANKTPOAOYEL.

Auwdopatikny Epyocio 55



ANOIKTO Exroidevtio Keiuevo ue Xpnon Teyvnrng Nonuoabdvng kou

Amodarorog Kaldfog, Avtouatn Anuiovpyio. Epwthoewy amo
EAAHNIKO
MANEMIZTHMIO

Hapaywyn dwodpaoctikov Kovil HSP

Emheypévn amdvnon

«APLGTOTEANOY «AMECOVOpOG 0 Méyacy
1 LéEn 3 hécelg
( v Fill in the blanks: OK ] [ X Fill in the blanks: AnéppwnJ
v’ Single Choice: OK v Single Choice: OK

. J \

e A - ~

[Mopaywyn 2 items [Mopaywyn 1 item

\ J . y

Awaypappa 5 Expetdrievon «answer»

‘Etotl 10 ovompa adlomotel v 1010 YA®oooA0YIKT] avaALGT] dVO POPES, LE OLPOPETIKA

QIATPA ava TOTTO EPAOTNONG. ATO o TAOVGLN TPATAGT UTOPEL VOl TPOKLYOLV:
*'Eva fill in item ywo amdvimon 1-2 Aé&ewv
* 'Eva single choice item yia tv o1 amdvinon

* 'Eva emimAéov SC item ywo peyaAvtepn andvinom mwov armoppiednke ond fill-in

3.3.4 Sliding Window — IIpogtopacia yra Single Choice items

e avtifeon pe ta fill-in items, ta single-choice items amottobv véa YA®GO1KY| d1oTHT®ON
nov mapdyovtar veupwvikd. Ilpw dpmg kAnbei to TS, yperdleton kpioyun mpoepyosio, TNV
KOTOGKELT] KOATAAANAOL YAWGGIKOU TEPPAAALOVTOG YOP® Ao TNV EMAEYUEVN omdvTnon. Av
dmoovpe 610 TS5 pudévo v Kevrpikn mpoOTaoT, EVOEXETOL VA TAPAEEL EPMTNON UE KEVEG

avapopES OTMG AVTOVLUIES YwPIC avTioTOL0 TPOCMOTO.
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Me Sliding window Xopic Sliding window
/E{GOSOg 3 mpotdoewv(append) oo TS ) [Eiooéog | apdtacng oto TS
s1: "0 Tovotviavog avéfnke otov Bpovo 10 527 p.X."
s2: "H Paoiieto Tov dumpkeoe 38 ypovia.”  target s2: "H Paotheia tov dujpkeos 38 ypovia." — target
s3: "[lebave to 563 p.X."
\. / \.
"E&odog amo TS ‘E¢odog amo T5
[Tooa ypovie dunpkese 1) faotieio Tov lovoTwviavon; [oaa ypovia dmpxeae 0 Pacikeic Tov;

Awdypappa 6 Xpion sliding window

"Etot 6tav mapdystor epdtnon yio pio cuykekpipévn mpdtaon, to TS Aappdvel wg eicodo
TN GLUVEVMOT| TPUOV OLOOYIKAOV TPOTAGEMV: TNG TPONYOVUEVNG, TNG KEVIPIKNG, KOl TNG
EMOUEVIG

z, Elobal_token_pool

C candidates: {len{sc_prepared)} (top

Ewéva 19 ZvvOeon sliding window

H andvinon mopapéverl emaeypévn novo omd v kevipikn tpdtaon, Oyt amd Tig YEITOVIKEG.
To context ypnotipedel amokAeloTIKd WG YAOWOGIKO TEPPAALOV KOt Ol MG TNYT) ATOVTICEWDV.
AV emTpeMOTAV 1 ETAOYN OTAVINONG OO YETOVIKEG TPOTAGELS, N 101 amdvinon Ha

UTOPOVGE Vo EMAEYEL TPELG POPES KABMDG OLUTPEYOVILE TO KEIEVO.
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3.4 IMoapoayoyn Epotosmv

3.4.1 TS xon Highlight Format

Me 11 VTOYNPIEG amOVTNGELS EMAEYUEVES Kal TO context window €towpo, to pipeline
EICEPYETOL GTOV VELPMVIKO TUPNVA Y10l T YAMGOIKY Tapaymyn Tng epmtnons omd 1o TS.
To TS5 exkmodehtnKe e GLYKEKPIUEVO TPMOTOKOAAO €600V OTOL 1| GOGTH OTAVINGN
nopkapetar péco oty mpdtacn pe <hl> ... <hl>, wkor to prefix generate question
onuatodotel To €100¢ g epyaciag. H evoopdtmon tov markers yivetar uévo pio gopa
(count=1) okdéun Kot ov 1 omdvinon eupavifetonr ToAEG opég oTo context — £TGL TO

povtéAdo dev umepdevetal pe moAlamAd highlights.

Otav y1a kdmotov candidate to TS emotpépet kev epdon (TBavo av n amdvinon dev
Bpébnke oto context Adyw petdopaocng), epapuroleton fallback batch, oniadn Eavd kKAnon
xopic highlights, aprvovtag to TS va emidéEer povo tov 1t Ba potoet. H epdnon mov
TPOKVTTEL OgVv gyyvdrtat 0Tt £xel T oyedaldpuevn amdvrnor, aAld eivatl TPOTHOTEPN OO

Kopio- ot EAeyyot Tov endpevov otadiov B v amoppiyovv av dev Tauptdlet.

3.4.2 llapayowyn Distractors

Me v gpmTNON TOPAYUEV KOl T OOOTH amdvinon emaeypévn 1o pipeline yperdleton
tpelg emmAéov AavOaopéveg emioyég (distractors) yio voo GYNUOTIGEL piol TANPN EPMOTNOM
noAlomANG emAoyns. To cvuomnua cuvovalel TEGGEPLS GUUTANPOUOTIKEG TTNYEG Yo VO

eEACQUAICEL EMAPKELD KO TOIKIAOHOPQIOL:

H idw mpotaon (otdowo collect from pool inline) eivanr | wpdTn TNyn Yoo GAOVS TOVG
tomovg. AlAa tokens g 100G Tpdtaong pe svpPotd tomo NER 1) POS eivan amd ™ @don
TOVG TOTOAOYIKE cuvdedepéva pe v andvinon. [Ly. o mpdtacn «O Apiototédng didate
tov AAéEavopo tov Méya omn Moxkedovion, av mn amdvimon esivor «AplototéAng»

(PERSON), t0 «AAéEavdpog 0 Méyac» (PERSON) givan avtopota katdAinio distractor.
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[ Endeypévn amdvnon (token) J

LAIakAGOWOn avé TUTIo aTTavinang

Wikipedia API Cross-sentence pool WordNet siblings
PERSON - LOC - ORG DATE - QUANTITY KOG, QVGLIGTIKG
EVEN (aptbpof) king — emperor, czar
Kové fallback
|

Enthoyn an v b v mpodtacn

Cross-sentence pool
kofohd fallback

Avypappo 7 Emioyn katdiiniov distractor

To WordNet givat ) kOpia Tnyn yio kowvd ovotactikd. [pdkettan yio Ae&ihoykn Bdon mov
OPYOVMVEL TNV AYYAIKT] YADGGH GE GUVOAN CLVAOVOU®V (Synsets) He OXEGELS VITEPWVVUTOG.
IMa ™ AéEn «kingy, Ppiokovpe to hypernym «male monarchy (yevikotepn €vvola), Kot

cvAAéyovpe ta hyponyms tov («adépeilon): emperor, czar, sultan, pharaoh.

To Wikipedia API ypncwponoteitot yro kOpia ovoparta tomov tonobesiog (LOC/GPE/FAC)
ka1 opyaviopoV (ORG). T éva entity, To cvomnua yéyver ot Wikipedia, emAéyel 10
apBpo mov Touptdlel oto dvopa (§Aeyxog cvoyEtiong TitAov), kotefalel To summary TV
npoteov 12 mpotdcewv, tpéxet NER mdveo o ovtd wou kpatd povo entities 1010v
ONUOGLOAOYIKOV TUTOV. Ot VTOYNPLOL dev EMAEYOVTAL HE TN OEPE EUPAVIONG OAAG
KOTOTACoOVTOL KOTE cUVAQELD: OGOL avapépovior cuyvotepa (Kol vopitepa) oto dpbpo

npotipwvtol. [a «Greece» (LOC), tomikd emotpéper «ltaly», «Egypt», «Persia». ['a
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PERSON entities 1 Wikipedia divel evepyd doyeta mpdommo (cvyyeveic, cOyypovovg
TOAMTIKOVG), YU avTo dev ypnotponoteiton Koaw oo PERSON distractors mpoépyovtot and 1o

cross-sentence pool.

To cross-sentence pool ytiletor oto qg/pipeline.py cvvevdvovtog ta tokens OAwvV TtV
TPOTACEMV o€ gviaia Aloto, Omov avaueca oe KAOe TPOTOoT €LoAYeTOl EVOC EOIKOG
«barrier» token (ner="0"). Eme10m ta char offsets tn¢ Stanza enavekkivovv amod 1o 0 o KGO
mpdTaoT, YOpic avtdv TOV OlY®PICT] O UNYXOVICUOS Opadomoinong ovioTitov Ha
OLYYDOVELE AOVOOGUEVO YEITOVIKES OVTOTNTEG OlUPOPETIKAOV TTpoTdoewv (). «Aristotle
Alexander», «the Persian Empire Egypt»). O barrier kigivel kd0e avoyytd span 6to 6pto g

TPOTAOTG KOl ATOTPETEL OVTO TO Cross-sentence merge:

global token pool: List[Dict] = []
for s in sentences:
global token_pool.extend(analyze_sentence(s, lang=lang))

global token_pool.append(dic RRIER))
timings[“stanza™] = round(time.time()
_t = time.time()

Ewéva 20 Global token pool

Xpnoevet pe dvo tpdémovg. ' nuepounvieg kKot TocOTNTES, Elvar n KOPLAL TNYT Yo GAAES
NUEPOUNVIEC/TOGOTNTES TOV 110V KEWWEVOL OV EIVaL TTLO TPOCEYYIOTIKES amd avbaipeTong
apBpovg. ILy. v andvinon «776 n.X.» og keipevo yu apyoic OAvpumaKods oymveG,
avalnrovvrat dALeG ypovoroyieg Tov kelueEvo: «490 m.X.», «323 m.X.». ['a dGAdovg tomovg,

ypnopevel wg fallback 6tav o1 kOpieg Tyég dev Edmaav apkeTovg VIToyNelovg distractors.

KaBoAwn apyn oe 6Aeg tic mnyéc elvarl 1o semantic type matching omov évog distractor
TPEMEL VO OVIKEL GTOV 1010 CTULAGLOAOYIKO TOTTO LE T 0WOTY amdvino, dniadr o PERSON
ovoyetileton povo pe PERSON distractors, avtictoyya yio LOC distractors kot ovt®
kaBeENe. Aev avaperyvoovtol TOTOl, OCTE VO OTOPEVYOVTOL TPOPOVEIC OTOTVYIEG OTMG

«ITotwog éypaye v IAada;» pe pio emhoyn «ABMvo» mov evvololoyikd dev Toupldlet.

3.4.3 Tehkn XOvOeon Single Choice items
"Exovtag epdtnon amod 1o TS ko distractors amd T1g T€606ep1c TNYES EEKIVOVV KAVOVIOTIKOL
éleyyol modtrag, mov Paciloviorl oe regex, AeSIAOYLOL KOl YPOUUOATIKOVG EAEYYOVS TTOL

TévouV Ta o TLTIKd GpaApata Tov TS.

Auwdopatikny Epyocio 60



Amodarorog Kaldfog, Avtouatn Anuiovpyio. Epwthoewy amo

EAAHNIKO s , , .

ANOIKTO Exroidevtio Keiuevo ue Xpnon Teyvnrng Nonuoabdvng kou

MANEMIETHMIO Hapaywyn dwodpaoctikov Kovil HSP
[Mpd evépyela etvan n apaipeon artifacts mov eppavifovrot teploTaciokd otny €£000 TOV
T5 ¢ vmoleippoto Omwg «answer», «contexty. XTI GULVEXELW, TPOYWPE oTNV
KOVOVIKOTOINGN KEVMV, O10pBmOT TOAUTADY EPOTNUATIKOV, Kol £E0CQAAON TEAMKOD
epomuatikov (7/;). Metd tov kabapiopd, epappoletor EAeyy0og ETAPKELNG, OV 1| EPOTNON
TEPEXEL TOVAAYIOTOV TPELG AEEELG Ko TOvAdyloTov pia epotnuatikny AéEn (who, what,
where, when, why, how, which). H de0tepn amaitnon mdvel nepumtooelg émov 10 TS
TOPNYOYe ONAWTIKY TPOTUCT HE EPOTNUATIKO 0TO TEAOG, T.Y. «He is a king?» mov eivan

YPOUUOTIKA EAAMTNG G EPMOTNOT).

Ewéva 21 KaBapiopdg artifacts

[MapdAinia epapuolovior 600 emmhiéov Eleyyot o eninedo Single Choice item. O circular
question filter evtomilel epotoeig dmov 1 id1a 1 amdvinomn epeaviletor pHEca GTNV EpMTNON
n.y. «llow mOAn ovopdommke Poun;» pe amdvinon «Poun». Avtég papkdpovror og
KUKAMKEG Kot TOTo0eTOOVTOL G€ PELOVEKTIKT) BEom Kotd TV TeMkn emhoyn. TELog To options

deduplication eAéyyel Tig TEGGEPIC TEMKES EMAOYEC Yo SITAOTLTO. (case-insensitive). Av oVo
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options katoAnyovv va givar 010 Adyw oAlayov otiéng M casing, 10 évo €&’ avTdOV

avtikadiototot omd epedpucd candidate Tov distractor pool.

def is circular question(question: str, answer: str) -> bool:
if question or not answer:
rn False

ans = re.escape(answer.strip().lower())
return bool(
re.search(r"(2<!\w)" + ans + r"(?1\w)", question.lower(), re.UNICODE)

Ewéva 22 "Eleyyog circular question

3.5 ITowtikog Eieyyog pe LLM

3.5.1 Emioyn Groq(Llama-3.1)

Kotomy tov npoavagepbéviov ehéyywv, 1 epodTNOoT £XEL GOOTN HOPPN OAAG dev gival
akoun PéParo ot Exer vonua kabag ta mpoPfAnuata tov TS5, mepthapfavouy ypoppotikd
LG0T, Tavtoroyieg mov Egpevyovv amd tov circular filter kot vonpatikés acvvéneleg, mov

dgv 010pHMVOVTOL LLE KOVOVIGTIKOVG EAEYYOVG.

Xuvaeng, epoppdotnke LLM Post-processing, onAadn £va de0TepO EMIMESO VELPWVIKOD
eléyyov, v agloddynon kot dwpbwon twv mapoayouevev anoteieoudtov. H LLM

eneEepyaoia yivetan pécm tov Groq API mov tpéyet o open-source Llama-3.1.

H emioyn tov Groq £yive pe kpurnpua v free tier ypnon yuo v €ékdoon tov kwouoH API
ov Ba ypnowononbel kdbe popd. Eivor apketd tayd kabng metvyaivel >500 tokens/sec
onuovtikd ypnyopotepa and cvppatikd cloud GPUs. Xpnowomnotel open-source povtéra,
10 Llama-3.1 omnv dwn pog nepintwon propet peAlovikd va tpééet tomkd pécm Ollama,

aQapaOVvVToS TNV £Edptnon ond cloud.

[Tpénetr va toviotel 011 To LLM post-processing givan mpooaipetikd. Av Aginel to API key 1
N 6vvdeon, to pipeline cuveyilel yopic avTd GTASL0, YPNCUOTOIOVTOS TIC EPWTNOELS OGS

wapyOnoav and 1o TS kot 10 KavovioTikd post-processing.

3.5.2 Egappoyn Teooapov Bnpatov Eréyyov

Ene1om 1o pipeline yeipileton 1€66£pal SIOUPOPETIKA CEVAPLA LE TIG AVTIOTOLYEG TOPAYWYEG :
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e Fill in the blanks (en)
¢ Single Choice items (en)

e Fill in the blanks (el)

¢ Single Choice items (el)

ocuvtdydnkoav técoepig dlapopetikég batched functions oto qg/api postprocess.py mov
éxaoto mepthapPavel tpocappoosuévo prompt. EE’ avt®dv 1o 1o mhovoto prompt ivorl avtd
oL agopd tov Eleyyo Tov Single Choice items (en) kaBmg e AVTO ATAVTOVTOL 01 KOPLES

EVVOL0AOYIKEG duoyépeteg Adym doung, oe ovykpion e Tig fill in the blanks epwthoeic.

"Eicodog Single
Choice item

y
Coherence check:
H emioyn "answer" amavid GTnv €pOTNGT] TOL
nopdyOnke;

Amoppuym 1 Fix ]

Vagueness check:
Mntmg o1 amavIGEL EIVAHL TOAD YEVIKES:

Andpprym ]

Circular check:
Eivatl o "answer" evidg g gpdnon;

Fix J

T

Final Fix:
H epdtnomn £xel 6mOGTH YPAULUATIKT KOl KOAODG
distractors;

y
Beitiopévo Single
Choice item

Awaypappa 8 Eleyyog Single Choice items(en)
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Coherence Check: Z10 mpdto Brpa to propmpt £xet v dopun: «Read the context sentence,
the question, and the answer. Does this answer correctly answer this question, based on the
context? ». To prompt meprhapfavel cvykekpuévo mopadeiypata incoherent (evymv (m.y.
context «Japan has thousands of years of history», question «What is the capital of Japan?
», ue amdvinon «thousandsy», | onoio awoppintetar). Avtd ta Tapadeiypato 61046KOVY GTO

LLM vo avayvaopilet to pattern.

Vagueness Check: Amoppintel vrepPoAikd yevikég amavtioelg Ommg «informationy,
«datay, «structure», «process», «systemy, «thing». Avtég odnyovv ce «valid» pev aArd

OOy OYIKA TETPUUEVEG EPOTNOELC.

Circular Check: Evtornilet epotioeic tomov « What is X?» 6mov X givai 1 idto 1 amdvinon.
To LLM (nteiton va tig Eovaypayet xpnoLomoltdvTog StaKpltikd ototyeio omd to context.
H petatpony «Who is Aristotle?» oe «Who was the Greek philosopher who taught

Alexander the Great?» givon mapdderypo avtfg ™G AOYIKNG.

Final Fix: Xto teliko Prpa yivovior S10pOmMOELS YPOUUATIKAG KOl OVTIKOTAGTOOT KOKOV

distractors pe véa 1d10g Kot yopiog.

[Tépa amd tovg téc0epig eAéyyovg mov ektelel 1o 1010 To LLM, 1 €£000¢ tov dgv yiveran
dektn dueca. Edwd ywo ta fill-in items, 1 andvinon tov Groq eMKVPOVETOUE EAEYXOVC.
To Eavaypappévo keipevo mpémel va meptéyel akpiPag Eva kevd (OmAd «  » omdel to H5P
Ko amoppintetar), TpEnet vo Lolpdletal TOLAGYIGTOV Lo OVCLIOTIKY AEEN LE TNV OpYK)
TPOTUCT] MOTE VO AMOKAEIGTEL 1) TEPIMTOOT TO HOVIELO VO AVTEYPOYE TAPASELY O 1 VL
KATAAOPE AGYETO TEPLEXOUEVO, KoL 1 10100 1] odvInom Oev emtpEmeETOL VO ERLPavIeTOL oM
pHéca otV TPOTOOT EKTOG TOL KEVOL (d10(popeTiKd TO KOLiL Ba amokdivmte T Avon)). Omowa

£€0d0¢ amoTuyydvel og 0VTOVG TOVG EAEYXOVG AmOoppInTETAL KOl dlaTnpeiton TO apyikd item.

3.5.3 "ELreyyog Katomv Metagpaong

Metd ™ peTdepaoct Tov items micm oto EAAMVIKE (6Tdd10 15), extedeiton enavEéLeyyog e
Groq yw T1g eAMVikég ekdoyés. To eAAnvikd prompt €oTldlel GE YPOLUOTIKY Kot
opBoypapio EMANVIKOV, GE U1 QUVOIKEG OLOTLAIMGELS TOV TPOKVTTOLV OO TN UNYOVIKN

petaepoon péow tov MarianMT.
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are editing {n} Greek multip t were machine-translated from English. Fix every problem you find.

Each item includes an Eng ext” sentence (the original sowrce). Use it OMLY as a reference to verify facts and to find a distinguishing detail when rewriting

ontext, question, answer, distrac

For each item, fix ALL of the following problems if present:

LANGLMGE E5:

- English words left untrans

Ewéva 23 Groq prompt Behtioong Single Choice

[Mopaderypa katd ™ pon el—en—el 0 0pog «sakyapo» pumopel va emoTpéwel g «Cayopn»
oe Keipevo Proroyiag. Zmnv mopodca LAOTOINGN 1 KUPLOL AVTIUETOTIOT YiveTal amd TovV
unyoviopo anchor dict (qg/anchor dict.py) 6mov mpv ) petdgpacn ££600v eEdyovtat ot
OpOL TOV TPOTOTLTTOV EAANVIKOD KEWEVOL Kal, OTOV 1 SUTAN HETAPPOOT TOVG OALOIDCEL,
emovapépoviar avtovotot («Chyxapn» — «odkyapor). O enavéreyyog pe Groq Aettovpyet
CUUTANPOUOTIKE, TLAVOVTOS OUVOUKE TEPITTAOGELS TOL OEV VANPYAV ©®G OpOl GTO

TPOTHTLTO.

3.6 'E£060¢ kon mapdooon

3.6.1 Metaopaon EE0d0v (en—el)

Otav 1 apykn YAOGGO TOL KEWEVOL NTOV EAANVIKY], G 0LTO TO GTASL0 T items oL £XoVV
mapayfel elvar oty ayyAn. Ipw v e€aywyn oe apyeio HSP, mpénet va petappactodv
micw ota eAnvikd. H ocvvdptnom translate questions to greek tov qg/translation.py

VAOTOLEL TN HETAPPOOT] LE SLUPOPETIKN CTPATNYIKN Yo KAOE TOTO item.

I ta Fill in the blanks items, o mopnvog ivor pa Tpdtaon pe to placeholder [[answer]]
ot péon. Av petagpaldtav avtovota, to MarianMT Qo pmepdevdtav amd ta SumAd
aykoMa. H Avon elvar amoovvBeon katd toémov petdepoon Kor emovoacvvleon. H
avalnmnon Kot ovTioTtoiylon HeToppacpévev items ypnler mpocoyng AGY® €AANVIKNG

KAMong. H petappocpévn amdvinon «AAEEavopog» pmopel vo  gpeaviletar ot
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LETAPPOACUEVT] TTPOTOCT) G JPOPETIKY TTTMON («AAEEAVOPO»). AV amoTvYEL TO exact
match, spapuodleton fuzzy match pe aviiotoiyion T@v TPpOTOV 4 YOPAKTHPOV ©OG KOWO

prefix.

[Em?tsypévn amavIN o [[answer]]]

I
Strip

Metdppacn TpoTocnS Kt
answer ywploTo

Avalntnon Béong anavinong ot
LETOPPUGHEVN TPOTACT

Y
[ Avtiotoiyion ]
[ BpiokeTan ocutovoLlX ] [ dev Ppiébinke; ]
[ word boundary check ] [ avtietoyyton e prefix }

v v

Enaveisaymn oty katdAinin
Béon

Awaypappa 9 Metdopaon Fill in the blanks (en->el)

I'a ta Single Choice items, n petaepoaon yivetal medio mpog medio, Le TNV LETAPPOON TNG
EPOTNONG TPAOTO Kol VOTEPOU NG omdvrnong kot tov distractors ECeywpiotd. H
LETAPPOAGUEVT] EPATNON YPNOUEVEL OC YAMGOIKO TEPPAALOV YioL TN UETAQPACT] TOV
emAoyov(«answery/«distractory). Xvykekpiuévo, HETO TN UETAPpacT KAOE ETAOYNG

Kalgiton M ovvaptnon fix contextual mistranslation() mov eeapuoler opiopéveg
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dopbaoelg yio yvootéc amotuyieg tov MarianMT og amopovouéva options. ILy. n oyyAwkn
AéEN «capital» o éva option peta@paletal og «Ke@aiato» (1 cuyvotepn ¥PNon). Av OU®C
N UETOPPACUEVN €pMTNON TEPIEXEL TN AEEN «Tp®TELOVGOY, 1 O1OPOWTIKN CLVAPTNON

evtomilel 0T To context aopd TOAN Kot S10pHDVEL TNV EMAOYY| GE KTPMOTELOVCAY.

"single choice":
tra ate_to greek(_pre_anchor_en(item["guestion™]]})
_maybe anchor{gr_guestion)
or_en{opt["text™]))
ed)

new_opt[“text"] = _fix contextual mistranslation(raw_translated, gr_guestion)

get{ "correct™) _is_wntranslated_latin({new_opt[ “text"]}:

Ewévo 24 Metagpaon Single Choice (en->el)

[Tépa amd T1g rule-based dopBmoelg, N petdppacn kdbe mediov mepvd and dvo emmAiéov
oTpOpaTe TOL dlaaivetor tapandve. [Ipdtov, epapudletar To anchor dictionary: Ta kbpia
OVOLOTO, TOL TPOTOTLITOL KEWWEVOL TPOCTATEVOVTOL 10N HECH OTO AYYAKO KEILEVO TPV TN

petaepoon (_pre anchor en) ko, LETA TN LETAPPACT), Ol TPMOTOTLTTOL OPOL EXAVAPEPOVTOL
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(_maybe anchor), ®cote £va kOp1o dvopa 1 eEeldikevpévog 0pog va unv odlotmbel ovte amd
™ MarianMT o¥te amd tv contextual S10pBwon. Asgvtepov, epapudletar @iltpo
apetappoactwv Aotvikov (_is untranslated latin): distractors mov mpoépyoviar amd
WordNet/Wikipedia wot éuewvav oto ayylkd (m.y. «firedamp», «Yoshiki Hayashi»)
amoppinTovial, VO N cOCTH amdvinon olatnpeiton tavto (umwopel vouua vo givot m.y.
«DNAY). Eneidn avtd evdéyetol va PEIDCEL TOV aplOpd TV EMAOY®V, O LETOPPACHEVOS
distractor_pool kpotd €QEIPIKOVG LIOYNPLOVG MOGTE TO item vo. KOTOANYEL TAvTo LE

TEGOEPIC EMAOYEC.

3.6.2 'ELeyyor pwv Tnv E€aymyn

[Ipwv v ek eaywyn, epapproloviat TEAKOL KavovioTiKol EAeyYOoL Yl Vo SlocQAAOCTEL
N eykvpomta tov mapoayodpevov opxelov. H ovvaptnom fix_brackets() oto
qg/h5p_export.py oavtipetonilel ocvykekpiuévo (NTHOTO TOV  TPOKLATOVYV OO TN

petdppaon £6dov oe fill-in the blanks items.

Yvykekpyiéva, Tpior regex patterns ovtipetOmilovV TPELS OLUPOPETIKES LOPOES KOKNG
HopONG mov mpokOTTOLV Otav M peTdepacn aeopel N emavatomofetel ta oyKOAQ
AavBacpéva,m.y. povo kieiowo ([[word]), povo avoryua ([word]]), kou keva aryxoia ([[]]).

ix_brackets(text: str} -» str:
Bavel malformed [[...]] brackets oro fill-in keipsvo.

import re
Sub{r AL (EADNIAICIND ", rUIIVLIT", text)

Sublrt (oL IAIN] . et [IVT Y, text)

r ”".[1".[."-.5:-::1"-]"-] 1..‘ ¥ '_| tE:‘:t:}‘

Ewéva 25 AvépOcwon brackets

>1a Single Choice items, epoppodleton emumiéov dedup éleyyog otig T€00EPIg MAOYEC. AVO
eMAOYEG TOL JlPEPOLY LOVO O€ casing, oe apbpa 1 6€ KevA cuyymvevovtal o€ pio. Av
avtd HEWOoEL TOV aplBud KAT® Omd TIC OMOUTOVUEVES TEGGEPLS, TO CLOTNUOA AvalnTd
avTikotaotacels and to distractor pool mov @LAdYOnke amd to mponyovuevo otdoo. O
distractor_pool amd Tov 0moio avTAoVVTOL 01 AVTIKATAGTACELS OEV EIVOIL AKATEPYNOGTOG, £XEL

NoN uetappooctel, £xel mepdoel amd agoaipeon dmAotdnmwy (case-insensitive) Kot amd TO
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QIATPO APETAPPACTOV AATVIKOV, OOTE KAOE £QedPIKOC VITOYNPLOG OV TpooTifeTal va

etvar £ykopn eEAANVIKY ETAOYN.

3.6.3 E€ayowyn HSP
To televtaio 6TAS0 TOL OY®YOV HETATPENEL T £TOUN itemS G€ TPayHatikd apyeia .hSp
oL UropovV va eteayBovv oto Moodle ) oto Lumi Desktop. Teyvikd, £va .hSp apyeio eivan

ZIP archive pe cUYKEKPUEVT ECOTEPIKT| doUn:

t quiz.h5p (zip) J

h5p.json <«

retadsdopeve library

Awdypappa 10 Aopnj apygiov .hSp

i fill_in.zip - ZIP archive, unpacked size 1.716 bytes
Narme Si Packed Type Modified CRC32
L3 File folder

content 34 ile folder
L3 584  File fold
. h5p.json 164  JSON Source File 22/6/2026 T:17... 338B94AE

Ewéva 26 Apyeio hSp og zip

To napodv chompa Tapdyel 600 dakpirovg tomovg H5P, 1o HSP.SingleChoiceSet 1.11 yia
EPMTNOELS TOAAATANG eMAOYNG, Kot To H5P.Blanks 1.14 yuwa fill in the blanks. Ot ekdooeig
tov libraries emAéyOnkav gumelpikd yio cvppatomro pe Moodle 4.x ko Lumi Desktop

0.9+.

¥t dopn content.json yia SingleChoiceSet, 1 oot ondvrnorn tomobeteiton mhvio 61N
0éon 0. H HSP library avaiapfdavet mv tuyoiomoinon g oepds Katd tnv eLeaviorn otov
YPNOTN €101 GE OPOPETIKA viewing sessions 1 cwotn Ba eppaviotel GAAoTE OC TPOTN,

dAAoTE ¢ 0evTEPN K.0.K.
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"subContentId®: "79b8d521-
"gquestion™: "<p:Who was
"answers®: [

lexander the Gre

p=CEYD E
he PHralﬂn Emplre<

Ewova 27 Content Single Choice

I Fill-in items, n cvvta&n tov H5P ypnoomotet éva eviaio string keipévouv 6mov ta KeVE
onuewvovtal pe ™ popen *answer*. To cOOTNUO HETATPENEL ECOTEPIKA TN OIK TOL

ovvtaén [[answer]] og avt) v HSP cVvtaén mpwv v eaymyn.

"media": |
"disableImageZooming": false

I3

nder the Great was a king of *Macedon* who lived in the 4th century

He became king when he was very young and qui proved to be a talented
"¢{p>He was taught by the philosopher *Aristotle* , which helped shape his ideas -ubHLIT' |ulfur: , learning , and leadership .</p»"

Ewova 28 Content Fill in the blanks

[MapdAinia pe to HSP apyeia, mapdyovion kot amid JSON dumps tov items oto 1010
directory. Aev givar pépog tov H5P format, oAAd epyoreio embedpnong mov emttpénovy
otov developer va eAEyEet To TtepileyOLEVO Ywpic va avoitel Lumi. Xpnopomolovvrol eniong

amd TOV KOOIKA 0EOAGYNONG TOV ETOUEVOL GTASIOV.
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Y k0Be ektéleon, ot ££0d01 amodnkevoviat e Eeymprotd subfolders avéloya pe Tov client:

* Ano app.py (Gradio): data/output/gradio ui/
*  An6 main.py (CLI): data/output/cli/

Avti N opydveon eEac@AAIlEL OTL OV OVOUELYVOOVTOL outputs amd S10pOPETIKOVS TPOTOVS

EKTEAEONC.

3.7 A&ohdynon

Ye avtiBeon pe Olo to mponyovueva otdole, M afloddynom oev amotehel PEPOG NG
KOVOVIKTG pong mapaymyns. Extedeiton péow tov Egxmpiotov script evaluate.py, mov
OULYKPIVEL TIG TOPOUYOUEVEC EPOTACEIS TOL GLOTNUOTOG (System questions.txt) pe éva
oLVoLo gpwTHoe®V avaopds (gold standard) ypappévov yeipokivnta omd EKTAOEVTIKO.
YKOmOG givol (ot TOGOTIKNY £VOEIEN TTOLOTNTOG TOV EMTPENEL T GVYKPLIOT] SLOPOPETIKMV

SLHOPEOGEMVY TOV pipeline peTa&d Tovg Kat Oyt o amdivtn Badpoioyia.

3.7.1 Apyptektoviky ROUGE

H xevtpwn petpwcn givar 1 ROUGE (Recall-Oriented Understudy for Gisting Evaluation),
o11g Tpelg maporrayég e ROUGE-1, ROUGE-2, ROUGE-L. YAonoweitor and pundevikn
Baon oto evaluation/metrics.py kabmd¢ n Google rouge score mov ypnoyonoteitar cuvnBmg
dev vmootpilel emapkadg Unicode yoapaktnpes. Xe Ookiun e eAANVIKA Keipevo, £0tve
oxe0OV Undevikd scores akOUN kot Yo tavopoldtuneg epotoels. Me re. UNICODE, to \w+

avayvopilel cmotd to EAANViKa Ypdupata og word characters.

def tokenize(text: str) -» List[str]:

return re.findall{r"\w+', text.lower(), re.UNICODE)

Ewéva 29 Unicode aware tokenizer
EmnAéov, n compute rouge scores vrootnpilel best-match otpatnyikn cOykpiong avri yio

avotpod positional matching (n ioot) mopayodpevn epdon pe v ooty gold), kébe

TAPOYOLEVT) EpMTNOT cLYKpPiveTal pe OAeg T1g gold Kou dratnpeiton To KaAvTepPO score. Avt
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N wpocéyyion eivor o dikoun yioo AQG, xabmg to pipeline dev eyyvdrtat idia cepd 1 id10

mAn0bo¢ epmtoemv pe to gold standard.

f compute rouge scores(

references: List

hypothe :
best match:
» Dict[str, float]:

eferences or not hypotheses:
=turn {"rougel”: 8.8, “rouge2”: 8.8, "rougel": 8.8}

totals: Dict[str, fleat] = {"rougel™: 6.8, "rouge2™: 8.8, "rougelL”:

H extéleon yiveton amd ™ Ypopupu EVIOADV:

python evaluate.py --gold data/evaluation/internet en.txt \
--system data/output/cli/run_main/system_questions.txt \

--best _match

3.7.2 ATOTELEGPOTO KOl TOPATNPICELS
[No mv a&loddynon exteréotnke GLOTNUATIKO TEIPALO GE COUO OKT® EKTOUOEVTIKAOV
KEWWEVAOV TOV KAADTTTOLV SLOLPOPETIKOVS TOUELS YVAOONS Kot TIG OVO0 YAMOGES VITOGTNPIENG

TOV GLGTNLOTOG,.

Keipgvo I'hoooo OgpoTiki Gold Epotmiceig
alexander the great | EN Iotopia 8
ancient rome en EN Iotopia 10
heart EN Bioloyia 10
internet_en EN Teyvoloyia 10
olympics EN Iotopia 10
romeo_juliet EN Aoyoteyvia 10
dna gr EL BuoAoyia 10
japan_gr EL 'ewypapio 10

Mivakag 5 Keipeva epappoyinc ROUGE

INo ké0e keipevo to pipeline extedéotnie dVO QOPEC, pio e EVEPYOTOINUEVO KOl pio LE
anevepyomompévo 1o LLM post-processing pésm Groq. Avtd emtpénel va amopovedei n
ovvelsPopd tov LLM otadiov amd v vrdAoun apyltekTovikn, odnydvtas o 16 onueia

pétpnong (8 keipeva X 2 SIOUOPOAOCELS).
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Mo onpeimon givor 6tL 1 Stapodpewon ywpig Groq NTav TANP®G VIETEPUIVIGTIKY], ONAAON
emovolopPovopeveg eKTEAEGELG £VOV TTOVOUOLOTVTIO OOTEAEGLOTO, KOOMDC Ta Stanza, TS
Kol 01 KOvovioTikol éAeyyot mapdyovv otabepn €£odo. Avtifeta, n dtopdpewon pe Groq
gvepyomomuévo gumepléyel pa pukpn dtokdpaveon kobmg 1o Groq, wg vanpesio LLM,
umopel vo eMOTPEYEL EAOPPDG OLOPOPETIKEG OOTUTMCES UETAED EKTEAECEWMV. Xg

emoAn0evTiKég emavoinyelg Tapatnpnonke dtakvpavon g 1aéng Tov £0.01 éwg +0.06 oto

ROUGE-L tov eAAnvikev Kelpévmv.

Ta amoteléopata ROUGE-L (n mo avTimposomeuTIkn TopaAlayn Yo EpOTNCEL) TV 16

exkteAéce®V cuvoyilovtal TopaKdTo.

Amodarorog Kaldfog, Avtouatn Anuiovpyio. Epwthoewy amo
Exroidevtio Keiuevo ue Xpnon Teyvnrng Nonuoabdvng kou
Hapaywyn dwodpaoctikov Kovil HSP

Keipevo Groq OFF Groq ON Metafoin
alexander the great | 0.275 0.310 +12.8%
ancient rome en 0.357 0.330 =7.6%
heart 0.524 0.519 —1.0%
internet_en 0.436 0.436 =
olympics 0.459 0.443 —3.5%
romeo_juliet 0.343 0.332 —3.3%
dna gr 0.274 0.266 —2.9%
japan gr 0.340 0.342 +0.6%
IMivaxag 6 Awoteréoparo ROUGE L
ROUGE-L ava keipevo pe Groq OFF vs ON
0,600
0,500

0,400
0,300
0,200
0,100
0,000

Awypappa 11 I'paeonpe ROUGE L

B Groq OFF ® Grogq ON

YVYKEVIPOTIKE G HEGOVG OPOLS AV YADGGOL:

Keipevo Groq OFF Groq ON Merafoin
Ayyhkd (n=6) 0.399 0.395 —1.0%
EAAnvikd (n=2) 0.307 0.304 —1.0%
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| Zuvohkd (n=8) | 0.376 | 0.372 | —1.0%

MMivaxag 7 Mécog 6pog avd yhd oo

Am6 T dedopéva TPOKVTTOVY dVO TOPATPNGELS.

MpoTov: 210 ovvoro, to ROUGE mapapéver ovclaotikd otabepd (—1.0%) pe v
evepyomoinon tov Groq, otabepd Kot oTIc 000 YAOosec. Avtd dev onuaivel 6t to LLM
otdolo eivor mepirtd, onuaiver 0t 1 ROUGE petpd katt dwopopetikd omd avtd mwov
BeAtidverl kvpimg to Grog. Ot epotoelg Tov TS givar cuyva NON YPOUUOTIKE OTOSEKTEG,
omote to Groq emepfoivel KLpPi®G OVASOTLTAOVOVTOS Kol OVTIKOOIGTOVTOG odOVOpLO
distractors. H ROUGE, og petpikn n-gram emikdivyng, «tipoped» v aAloyn AeEiloyiov
™G EPMTNONG OKOUN KL OTav avTy| TN PEATIOVEL, gV ayvoel eviedmg T Pertioon oty

TO1OTNTO TOV EVOALIKTIKAOV ETAOYDV

Agvtepov: H enidpaomn tov Groq gival eTepoyevig avd KelEVO. Xe OPIGUEVEG TEPTTMCELS
BeAtidver arcOntd (to alexander the great avePaiver +12.8%, kabmdg 10 Groq dopHmvet
advvapo distractors Kot OvVOOIITUTTOVEL OCAPEIS EPMTNOEL), 6€ GAleG dwotnpel TV
nowdtnTa (internet _en, japan_gr), Kot 6€ OPICUEVEG TN LELDVEL EAAPPDOG G Tpog T ROUGE
(ancient_rome en, olympics). H peiwon dev avtictoyetl og vrofaduion tov epwtoemv:
omov 1o T5 &iye NON mapdéetl drotvndoelg Ae&hoyikd kovivég oto gold, n avadiatimmon
tov Grog, akOun Kt av gival GNUACIOA0YIKE 1GOSVVOUN 1] KAADTEPT), OTOLOKPVVETAL OO TO
axpiPéc AeIAdyo Kol «TIHOPEITOY amd TN UETPIKN. ZNUAVTIKOTEPO givorl OTL 1| TodTNTAL
dwtnpeiton ko oto EMANVIK keipeva (péom petafoin —1.0%, idwa pe Ta oyyMKd) mopd

outhn| petdppaon el—en—el mov pecorafet.

4. Y)romoinon kor Agrtovpyia,

4.1 Aertovpyio péow Web Ul

H dwdiktvakn diemapn givot o Tpotedv TpOTog OAANAETIOPAOTG Y10 EKTALOEVTIKOVS. AgV
amortel TEYVIK Yvdon mépa omd Pacikn yprion browser, kabdg avtookomd givar m
SLVOTOTNTO TAPAYMYNG TOV TPOIOVTWV AUEGH KOl GE TKavomoinTikd ypovo. H epappoyn
Eexwvd og Tomikd web server otn d1ev6vvon http://127.0.0.1:7860 ka1 n kOpro 000vn mapéyet

V0 EVOALOKTIKOVG TPOTOVS E1GOO0V:

» Tab «Keipevo»: o ypfotng ETKOALA EKTAOEVTIKO KEIUEVO GE TTESIO KEWWEVOD
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* Tab «Apyeio»: o ypriotng avePalet apyeio .txt 1 .pdf (uéyioto 15 cerideg yioa PDF)

H aviyvevon yAwcocog yiverot avtopato HeTd TV LITOBOAN Kot 0 ¥poTNG OV ypetaletal va

ONAMCEL oV TO KEIPEVO gtvar EAANVIKO 1) ayYALKO.

M Apxsic vl B EmxoAAnon Ksipfvou
I Apxsio (bt /.pdf) B
% Avipaocs apyzio

?

—
Drop File Here
-or -
Click to Upload

# Anpoupyia Epwtiiogwy

# Anpovpyic EpwTrioswy

PuBpioelg epwTrjoswy - ‘ .
PuBpioslc epwTigeEwY
[ W 1

Ewéva 30 Emioyég e16600v apyciov/keypévov

4.2 IlopapeTpomoinon
[Ipwv Vv mopaywyn, o xpriotng propet va pubpicet 600 Pacikés mapanéTpoug:

To Groq toggle mov evepyomolel 1| amevepyomolei to LLM post-processing pe tnv
kataympion evog API key, 1o omolo emainBevetar av eivar £ykvpo mpv 10 «TPEEO» TNG
eQOpUOYNS. Me TV €Qappoyn TOV STICTOVETOL PEATIOON TNG TOLOTNTAG TOV EPOTICEDV
,00TOCO 0 YPOVOG OLEAVETOL OVOAOY®S TOL aplBHOy TV TPOTAGE®V oL £XEL VA

JrxelploTel Kot TG YADGGOS TOV apyLKoD KEWUEVOD.

O1 PvBpiceig epotioemy divouv T duvaToOTNTO GTOV YPNOTN VO ETAEEEL OV KATO TNV
mapaymyn Oa ELPavVIGTOVV 01 amavTioeLs, av Oa tapayBodv kot o1 6vo TOTOL TaVTOYPOVA 1

€K00TOG EEXMPLOTA OTTMC Kot TOV aplOUd TOV EpMTACEMY OV EMBVEL.
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I Apysio (txt / pdf) 5

# Anpoupyia Epwtnoswv

¢ PuBpioeig epwrioswv v Grog API v

¥ © Epgpdvion cwoTwv omavTrjoswy = 4 Evepyomoinon Grog (BeAtiwon
EPWITTOEWV)

Tumog epwtroswv

# Fill in the Blanks ¥ Single Choice

. S i O&nyo 200U
EpwTrioeig ovd TOTIO !

10 v

® EnodrjBevon key

Ewova 31 ITopaperpomoinon

Yndpyet n duvatdra Topaymyng ond 5,8,10,12 kot 15 epotoemv ta onoia epeaviCovron
oe éva dropdown menu. Ilatdvtag otV TpoemickdTNoN TOL 03NYOV HeYEBOLG, divovtal
00MYIES Y10 TOV TPOGEYYIOTIKO KOl GUVICTAOUEVO Oplo pwTNOE®V oL Ba TapayBodv Pdcet

oV HEYEHOLE TOL OPYIKOV KEWEVOL LLE TO 0010 TPOPOOOTNONKE 1 £IG0JOG TNG EQPAPUOYTS.
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PuBpioelg epwtriosww v ‘ Groq API < ‘

# © Epgpavion owotiv omavTrioswy

Tomog epwtroswv

® Fill in the Blanks ® single Choice

W 08nyocg peyéboug

il 08nyog — MNooeg EpwTHOELG VX TIEPLHEVW;

O apiuocg mow emheyelg sival To avwTato opto ava TuTo (fill-in KAl single-choice Egxwpiotd). Av To

Keipevo Sev €xel apKeTEC KATAAANAEG TIPOTATELS, TO CUOTIN O TIOHPAYEL CUTOUOTO AlYOTEPEG.
Mikpd (~200 Agkei) 3-5
Megaio (~400 AgEzic) 6-8
Kovovikd (~600 Aglzig)
Meyaro (~800+ Agziq)

* [Mpoemhoyr. Mavw omd 12 EpWTATELS N TTOWOTNTA TEVEL VO HELWIVETOIL.

Ewéva 32 PvOpicsic epotiiosov

4.3 MMapoyoyn ko download HSP apyeiov

Kot v mopayoyn to emdeypéva npoidvta mopatifevror e ) LOopeN KOPTOV Yo TOV
TPOTO EAEYYO Ao TNV TAELPA TOV Y¥PNoT. Afvovtal kot GTorygio TOv aPopovV ToV YPAVO
oL ypeldotnke yia va tapaydel oe kbbe o1dd10 dMwg Kat av n epappoyn £tpeée ot CPU

1 GPU tov vroAoyiot) oL ¥pnot
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M Apxsio (txt/ pdl) B EruxoMnon K

Alexander the Great was a king of Macedon who lived in the 4th century BCE. He became king when he
was very young and quickly proved to be a talented leader. He was taught by the philosopher Aristotle,
which helped shape his ideas about culture, learning, and leadership.

Alexander is famous for building one of the largest empires in the ancient world. He led his army from
Greece into Asia, defeating the Persian Empire in several major battles. His conquests reached as far as
Egypt and parts of India, and he founded many cities along the way, including Alexandria in Egypt.

Even after his death, Alexander’s influence remained strong. The spread of Greek language and culture
through his empire helped create the Hellenistic world, where different cultures mixed and exchanged
ideas. Today, he is remembered as a brilliant military commander and one of history’s most important

figures.

# Anpoupyia Epwrroswy

PuBpiozig epwtrioswv v Groq API v

¥ © Eppdvion owoTuw AoV Tioswy 4 Evepyomoinon Groq (BeAtiwon
EPWTHOEWV)
Tumog epwTrjosww

»l Fill in the Blanks » Single Choice

= a = il O8nyo 0
Epwrosig ové oMo L

5

®  EmorBzuan key

) Moo 6 AyyAkd ¢ Fll-in:5 ® Single Choice: 5

% Xovolo: 8.1s

& ANAAYIH XPONOY ANA ITAAIO
£ stanza (NER/POS)

& T5 (mapoywyn)

oc: 7.6s | Zuokzur: GPU (CUDA)

Alexander the Great was a king of Who was king of Macedon in the 4th
Macedon who lived in the 4th century century BCE?

BCE .
X Alexander s

Ewéva 33 Epedavion mapayoyig
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210 KAt® UEPOG TNG TOpAy®YNS epeavifovtal ta apyeion mov o ypnotng emibopet

YPNOLOTOMoEL Kot Ta kateBalel og popen h5p.

Alexander the Great was a king of Whe was the king of Macedon in the
Macedon who lived in the 4th century 4th century BCE?

BCE .
X Greece

+ Alexander the Great

Alexander the Great was a king of
. i X Philip Il of Macedon
Macedon who lived in the 4th century

BCE. X Aristotle

He became king when he was very young
Where was Alexander the Great a

and quickly proved to be a talented king?

leader
X Egypt
X Greece
He was taught by the philosopher

Aristotle , which helped shape his X the Persian Empire

ideas about culture , learning , and
leadership . v Macedon

He was taught by the philosopher What was Alexander the Great's title?
Aristotle , which helped shape his ideas

about culture , learning , and leadership .

~ king

X leader

Who taught Alexander the Great?
X Macedon
X Alexander the Great

' Aristotle

What was Aristotle's profession?

/" philosopher

X leadership

X learning

X culture

[ @ Single Choice (h5p) [ @ Fill in the Blanks (h5p)

single_choice.h5p fil_in.h5p

Ewova 34 Epgavion wopayoyng
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4.4 Agvtovpyia péow CLI

H epoppoyn mpoceépel, OTmG mpoavagipbnke, OSlEmAQn YPOUUNG EVIOA®V HEC® TOV

main.py. H Bacwkn covtaén eivar:
* python main.py "dadpopun/apyeiov.pdf”
Me mpoapeTikeég TapapETPOVG:

* python main.py "data\input\pdf\olympics.txt" --max_questions 15(¢wg 80) --run_name

olympics_test

[INFO] @
[INFO] A
2026-86-21 1
88 INFD: Loading these models for language: en (English):

| combined

| combined

| combined charlm

| combined nocharlm

| ontonotes-ww-multi_charlm

M26-96-21 18:23:88 INFO: Using device: cuda
26-86-21 ] 3:88 INFOD: ing: tokenize
2026-86-21 18:23:898 INFD: ing: mwt
18:23:00 INFO: ing: pos
TNFO: ing: lemma
INFO: ing: ner

Ewéva 35 Epgévion mapayoyig

Emniéov kaBe @opd mov tpéyer M main.py mpénel va ereyyBel av oto config.py eivan
gvepyomomuévo M Oyt m xpnon tov Groq vy €Aeyyo kor mopokoAovONom TV

OTOTEAEGLATOV.

- _DEFAULT_GROQ_KEY

Ewova 36 'Edeyyog config.py
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Ta mopayodueva apyeio amodnkevovioaw otov @dkeio data/output/cli/<run name>/ kot

nephappévouv:

» single choice.h5p ko fill_in.h5p
* system_questions.txt

« 2 apyelo.json

[opdAinia pe to HSP apyela, mopdyovror xor omid JSON dumps tov items
(single choice content.json, fill in_content.json) oto 1610 directory. Aev givar pépog tov
HS5P format, aALd epyadeia embBempnong mov emitpémovv otov developer va eAéyEet to
nepleydpuevo ympic va avoifer Lumi. o v a&loAdynon tov emduevov otadiov, T0

evaluate.py dwafdlel Eeywpiotd to apyeio system questions.txt (pio epdTNOT OVEL YpOUUN).

4.5 Xp1on o€ Lumi kor Moodle

‘Exovtag eykateommuévn v gpapuoyn tov Lumi kot ta apyeio .hSp, divetoan n dpeon
dVVATOTNTO OVOTYLOTOG TV LIOYN OPYEI®V TPOKEUEVOL VO TPOETICKOTTNOOVY TPV TNV

gloaymyn Toug o€ onotodnmote LMS (m.y. Moodle).

VIEW * EDIT
6 Single Choice... v © 4
Single Choice Set

)  OpenH5PFile What was one of the greatest festivals of ancient Greece? )
+ New H5P file The Olympic Games

the Olympic Truce

The Games

Ancient Olympic Games

Ewéva 37 Preview apyciov single choice
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P VIEW * EDIT

] Fitinthe Blan.. @ 4

==} Fillin the Blanks

D openHsP File Fill in the Blanks

+ New H5P file The | |is one of the most important organs in the human body .

It is a muscular | |about the size of a fist , located in the chest

slightly to the left of center .

The main function of the heart is to pump| \continuously

throughout the body .

Without this constant |action , cells would not receive the oxygen

and nutrients they need to survive .

The heart is divided into four | |

The upper two chambers are called the right\ | and the left ... .
The lower two chambers are called the right |and the left ... .
The right side of the heart receives \ | poor blood from the body

and sends it to the lungs .

In the | , the blood picks up fresh oxygen and releases carbon
dioxide .
The heart |itself is called the myocardium .

@ Check

Ewova 38 Preview apyeiov fill in the blanks

Avrtiototya divetor 1 SuvaTdTNTA TPOTOTOINOTG Kol EMEEEPYACING TOV ATOTEAEGUATOV GE
nepintmon dwmictoong oedipatog 1 EAhenyng oe distractor.To yeyovog avtd épyetal va
EMKOAOYEL TIG OOLVOMIES TOL GCULOTHUOTOS, EWIKG KOTA TNV TOPAYWYN EAANVIKOV

EPMTNCE®V, OOV eUPUVILOVTOL TO TEPIGGOTEPO COAALOTOL.
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VIEW * EDIT
Single Choice... © 4

Single Choice Set

Open H5P File HPos

! EAAHNIKO Amoororog Kalvfag, Avtouarn Anquiovpyio Epwthoewy amo
0O
+

Single Choice Set v
New HSP file ™ Tutorial @& Example @ Copy Paste & Replace
= Single Choice Set

Title *  Metadata

Used for searching, reports and copyright information

Single Choice Quiz

List of questions * Textual Default

A

~ What was one of the greatest festivals of anc... €

~

Question *

What was one of the greatest festivals of ancient
Greece?

Alternatives - first alternative is the correct one. *

~

Alternative (%]

~

The Olympic Games

Alternative [ %)

Ancient Olympic Games

Alternative o
The Games

Alternative L] :
B I I, &= = Normal -

the Olympic Truce

body p

Ewoéva 39 Enelepyacia apyeiov .hSp

Awmhopotiky Epyacio

83



Amodarorog Kaldfog, Avtouatn Anuiovpyio. Epwthoewy amo
Exroidevtio Keiuevo ue Xpnon Teyvnrng Nonuoabdvng kou
Hapaywyn dwodpaoctikov Kovil HSP

EAAHNIKO

ANOIKTO

MANEMIZTHMIO
Kotémy tov topandve tomkdv pubuicemv to apyeio dvvator va gioaybel oto Moodle
course, aQov £xel NON wpootebel To activity/library cOpewve pe 1o documentation Tov

16t0toénoV Moodle.org yio TNV VILOSOYN AVTAOV TV apPYEi®V.

Add an activity or resource

[ Search

All Activities Resources

(")

Assignment

w0

Database

w0

s

Folder

w o

(0
Book
w 0

Feedback
w 0

=

w 0

&

T

Choice

v 0

IMS content
package

w e

B
Lesson

w e w e

iz

SCORM package Text and media area

w e w e

3 %
~
Wiki Workshop
v O v O

Ewéva 40 Emioyn activity oe Moodle course

Aoy emileyel To activity, divetar M SvvOTOTNTO TEPATEP® TPOTOMOUCEWMY KO

enelepyaociag Bdoetl g emBopiog Tov KaOe d1ddcKOVTO.
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Fill in the Blanks

The

It is a muscular

center .

The main function of the heart is to pump

Without this constant

is one of the most important organs in the human body .

about the size of a fist, located in the chest slightly to the left of

they need to survive .

The heart is divided into four

The upper two chambers are called the right

The lower two chambers are called the right

The right side of the heart receives

lungs .
In the

The heart
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5. Xvpnepdopata

5.1 Xovoyn

210x0¢ G moapovoag Auwmdopoatikig Epyaciag frov nm avdmtuén evog GLGTAUATOG
avtoépog onuovpyiag epotoemv (AQG) and exmadevtikd Keipevo, pe a&lomoinon
teyvikav Emelepyaciog Ovokng [Nowccog kot poviéhov Pabidg pabnone, kot telkn
Topaymyn odpoctik®v kovil oe popen HSP, dueco aélomomolpumv ce Xvotnuato
Awyeipiong Mdabnong 6mwg 10 Moodle. Zvykpivovtog Toug apytkovg 6TOYOVS LE TO TEAIKO

ATOTEAEG O, OLOMIGTAOVETAL OTL KAADPON KOV GTO GUVOAD TOVG:

Avtopatomompévos aymyog (pipeline) ewo6dov txt/pdf. YiomomOnke mAnpng pon mov
déxetan xeipevo ko apyela txt/pdf, extedel aviyvevon yAmdocog Kot mpogtopacio, Kot
TAPAYEL EPMTNGELS OVO TUT®V, cLUTANPwoNS KevoD (fill-in-the-blanks) kot povig emhoyng

(single choice).

I'hwecoloyikny avdiven pe Stanza. Evoopotodnke n Stanza ywa tokenization, POS
tagging, ANUUATOTOINGY Kot avayvdpion ovopaotikov ovtotitov (NER), mapéyovtag

Baon yio v emAoyN KATAAANA®V VTOYNPLOV OPOV OC OTAVTICEMV.

Hapayoyn epomoecov pe T5. ASomomnke 10 mpoekmadevpuévo poviédo valhalla/ts-
base-qg-hl pe ™ Aoywn tov highlight format, ®ote n mapaywyn va eotialel otov

TPOEMIAEYUEVO answer span.

Hapayoyn distractors. Xyedidomre VPPOKOS UNYOVIGUOC TTOPAYWOYNG EVOAAOAKTIKMOV
EMAOY®OV TOL GLVOLALEL adyoplBukd @IATPA, onuoactoroywovs mopovg (WordNet),
eEotepkn yvoon (Wikipedia API) kot de&opevn ovrotitov and o id10 10 Keipevo (cross-

sentence pooling).

Eéayoyn éyxvpav apyeiov HSP. To cvompa mapdyet mpaypotikd apyeio .hSp (Lopon
ZIP) ywo tovg tomovg HSP.Single Choice Set kouw HS5P.Blanks, ta omoia eAéyyOnxav

emruydc oto Lumi Desktop kot eivan cuppotd pe 1o Moodle.

Ouvuko ypapké mepipairov. Avantoynke derapn péow Gradio mov emrpémet dueon

YPNON, EVO TopAAANAa dtaTnprOnKe Kot dtemaen Ypoupuns eviodmv (CLI).
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Moocotikn] afroroynon kor oviTnon 7mEPOPIOPAOV. Alevepyndnke GLGTNUOTIKY
a&lordynon pe m petpik] ROUGE oe ekmaidevtikd Keipeva, Guvodevopevn amd KPITK

ov{ntnon TV opiwv NG LTOUATNG LETPIKNC.

JUVOMKA, TO OUOTNUO 7OV VAOTOWONKE KOAVTTEL OAOKANPN TNV 0oAvcido amd TO
AKOTEPYOOTO KEIHEVO £MG TO £TOLUO TTPOG XPNOT OdpacTIKO KoLil, emiPePfardvovtag

Blooipdtnra TG TPOTEWVOUEVNG VPPLOIKNG TPOGEYYIONG.

5.2 [lepropropoli kot amotipnon

To mapodv cHoTHa, OG SMAGUATIKN EpYAcia Le TEPLOPIGUEVOVS TOPOVGS, OV PLA0O0EETL va
aviayoviotel  gumopikd  ovotfiuatoe. AQG 1 vmapxovto GULOTAUOTO  TAPOUOIWV
duvatotnTev. Avtifeta 1 epyacio £yl EKTALOEVTIKO KoL EPEVVNTIKO YOPUKTNPO, OTTOV HEGTL
amd TovV oYedGUO KoL TNV VAOTOINom &vOg OAOKANPOUEVOL OaymYoL AVTOUATNG
Anpovpyiog Epotoemv, emdidynke 1 KoTovOnoT Kol TPOKTIKY EPUPUOYY| TEXVIKOV

Enelepyocioc Dvowne 'doocag kot AQG.

[Iépa amd v emitevén tov mopamdve okom®v evtomiloviol Tpelg ovyKeKPUEVOL

TEPLOPIGLLOL:

MpoTov, n e€dptnon and mpoekmadevpéva LovTéda yevikoy okomov. To poviélo TS mov
ypnopomoleitol givol pIKPO Kol OgV EYEL EKTOOEVTEL GTO GLYKEKPUYLEVO EKTALOELTIKO
TEPLEYOLEVO, LLE ATOTEAEGILA VO TTOPAYEL TEPICTACIOKE EPOTNCELS UE YPOUUUATIKES OTEALEIES
N acaen dwtdnworn. Ot kavovioTikol EAeyyol Kot 0 TpoapeTikdg éheyyoc pécom LLM

petplalovy aAld dev eEAAEIPOVLY TANPMOG AVTES TIC TEPMTMOCELS.

AgiTepov, N evauctncio oty TOLOTNTO TNG HETAPPAOTG Yo To EAMANVIKE. H apyitektovikn
«sandwich» kaBiotd QT TNV VIOGTNPIEN EAMVIKOV, OUMS 1 OUTAN S1EAELON OO TN
UNYOVIKT LETAQPOOT El6AyEL onueio actdbelog, OTmg 6pot Tov dvvatal vo aArlotmBodv, Kot
OPICUEVEG TEPWTMCELS OV KOADTTOVTIOL TANP®S 0LTE OMd TO OO TIG KOVOVIOTIKES
dopbooelg. Q¢ ek TOLTOV, 1N TOWOTNTO OTA EAANVIKA Kelpeva epeavilel peyoldtepn
SLOKOULOVOT] GE OYECT LE T OyYAIKA, KOl TO TOPAYOUEVO ATOTEAECUATO MPELOVVTOL OO

avOpomvn embBedpnon Tpv TN ypnon.

Tpitov, n un otabepn evomn tov mpoapeTikod LLM otadiov. H dwupdpewon pe Groq

eupaviCer pikpn dtaxvpoavon petad extedAécemv, avardymg Kabe vinpecsiog LLM. Avtod
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onpaivel 01, pe evepyomompévo to LLM otdo10, 600 eKTeEAEGELS 6TO 1010 KEIEVO EVIEXETAL
Vo v dmcovv mavopoldtuneg epmtnoets. [poxettat yio cuveldntd copPipacud copemva
pe 10 omoio 10 LLM otdo0 mpoopépel Peitimon modtmroc HE ovtdAAaypo Tnv

TPOPAEYILOTNTO ALTTG.

Eivor onpovtikd va toviotel 6Tt Kavévog amd ouTovg TOVS TEPLOPIGLOVG OEV OVOLPEL TN
YPNOTIKOTNTA TOV GUGTILLOTOG Y10 TOV GKOTO TOV GYENACTNKE KOl AEITOVPYOVV MG OEIKTEG

Kkatevbuvong ylo peEAAovtikn Peltioon.

5.3 [Ipotdocels yro perhovtikng gpyocio

A6 TOVG TOPOTAVE TEPLOPIGIOVS TPOKVITOVV Kol Ol KATELOVVOELG TEPULTEP® AVATTVENG,

€K TOV OTOI®MV 01 GNUAVTIKOTEPES efvat:

H avtwotdotaon tov yevikod TS pe povtédo eEgdikevpéva ekmodevpévo (fine-tuned) e
Cevyn eKMOOELTIKOD KEWUEVOL—EPMTICEMY OV OVOUEVETOL VO LELOCEL CNUOVTIKE TIC
YPOUUOTIKES OTEAELEG KOL VO, BEATUDGEL TI GLVAPELD, EAATTAOVOVTAG TNV €EAPTNON OO TO

TOVG KOVOVIOTIKOVG GYESAGHOVG d10pHmoNG.

H o&omoinon eAnvikdv 1 mTOAVYA®GGIKOV HOVIEA®V TOPUY®YNS EPOTNCEMY TOL
oppndlovv pe ™V TApodo TV eTdV, Bo eEdAeipe TV apyrtektovikn «sandwich» kot Tig
OAAOLDGELS TNG SUTANG LETAPPOONG, avTipeTonilovtoc otn pila TV aoTdleia oTo EAANVIKA.
H petéfoaon and 10 cloud Groq oe tomikd extedodpevo LLM (m.y. péow Ollama) Ha
agapovce v e&dpmon ond eEwtepikd API kor ™ oyetikn petofAntdmra ditkTLOUL,

KaO16TOVTAG TO CVGTNLO TANPMOG CVTOVOLLO.
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Hopaptnpao A: «K®owkac»

210 Topov mapdpTnuo TopotifeTor opiopéva and to Pacikd apyeio/modules Kddko TOV
OLOTNUOTOG OVTOUOTNG ONUOVPYING EPOTAGEMY TOL avarTHYONKE ©TO TAGIGLO TNG

Amlopoatikng Epyacioc.

Apygio: main.py

import argparse
import sys
from pathlib import Path

if sys.stdout.encoding and sys.stdout.encoding.lower () != "utf-8":
sys.stdout.reconfigure (encoding="utf-8")

from gg.config import MAX QUESTIONS
from gg.file io import load input file
from gg.pipeline import run pipeline
from gg.h5p export import (

make fill in content json,

make single choice content json,

save_ json,

export single choice hbp,

export fill in hbp,

def main() :

parser = argparse.ArgumentParser (
description="AQG: Fill in the blanks + Single Choice (stanza +
T5)"
)

parser.add argument (
"input path",
help="A1adpourn oce .txt 1 .pdf opxelo pe exnaltdevtixkd xelpevo.",

parser.add argument (
"--run name",
default="runl",
help="Ovoua umoeakélou péoa oto data/output/ via 1o
amoteAéopota. ",

)

parser.add argument (
"--max questions",
type=int,
default=None,
help=f"MéyLoT0C aplOudC cpwiHoewyv avd tUno (default omd config:
{MAX QUESTIONS}) .",
)

args = parser.parse_args()
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if args.max questions is not None and args.max questions > 0:
print (£" [INFO] MAX QUESTIONS override omé CLI:
{args.max _questions}")

print (£" [INFO] ®bptwon apxelou: {args.input path}")
text = load input file(args.input path)

input lang, n _sentences, fill in items, single choice items,
_timings = run pipeline(
text=text,
max questions=args.max questions,
verbose=True,

print ("\n" + "=" * 50)
print (" [TIMING] Av&Aiuon xpdvou ovd otd&dio:")
greek mode = (input lang == "el")
if greek mode:

print (£" Metédppaon el-en : { timings.get('translate in', 0)}s")
print (f" stanza : { _timings.get('stanza', 0)}s")
print (f" T5 + Grog : { _timings.get('generation', 0)}s")
if greek mode:

print (£" Metdepaon en-el : { timings.get('translate out',

0)1}s")

print (£" ZYNONO : { _timings.get('total', 0)}s")
print ("=" * 50)

print (£"\n[INFO] ZUvoAo fill-in items: {len(fill in items) }")
print (£" [INFO] SUvoAo single-choice items:
{len(single choice items)}")

_SCRIPT DIR = Path( file ).resolve() .parent
base out dir = SCRIPT DIR / "data" / "output" / args.run name
base out dir.mkdir (parents=True, exist ok=True)

input stem = Path(args.input path) .stem

sc_h5p path = base out dir / f"{input stem} single choice.h5p"
fill h5p path = base out dir / f"{input stem} fill in.h5p"

export single choice hb5p(

single choice items,

str (sc_hb5p path),

title=f"{input stem} — Single Choice Quiz",
)
export fill in h5p(

fill in items,

str(fill h5p path),

title=f"{input stem} — Fill in the Blanks",

fill in content = make fill in content json(fill in items)
single choice content =
make single choice content json(single choice_ items)
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save json(fill in content, str(base out dir /
"fill in content.json"))

save json(single choice content, str(base out dir /
"single choice content.json"))

system questions = [item["question"] for item in
single choice items]

questions txt path = base out dir / "system questions.txt"

with questions txt path.open("w", encoding="utf-8") as f:
for g in system questions:
f.write(g.strip() + "\n")

print (£" [OK] Amo6nxkeUinxoav ol system questions oto:
{questions_ txt path}")

print ("\n[DONE] To AQG pipeline oOAOKANPM®ONKe. AEC TA AMOTEAEOCUATH
oto data/output/")

if name == " main
main ()

Apyeio: pipeline.py

from typing import Optional, Tuple, List, Dict, Callable
import time
import random as rnd

from .config import (
MAX SENTENCES as CFG MAX SENTENCES,
MAX QUESTIONS as CFG MAX QUESTIONS,
USE API as CFG USE API,
GROQ API KEY as CFG GROQ API KEY,
GROQ MODEL as CFG GROQ MODEL,
USE TRANSLATION as CFG USE TRANSLATION,
NUM DISTRACTORS as CFG NUM DISTRACTORS,
)
from .nlp pipelines import split text to sentences, analyze sentence,
generate questions_batch
from .question logic import build fill in items, prepare sc inputs,
finalize sc_item
from .api postprocess import (
postprocess batch fill in,
postprocess batch sc,
postprocess batch greek fill in,
postprocess batch greek sc,
_has content overlap,
)
from .translation import translate to english,
translate questions to greek
from .dedup utils import answer already seen, is circular question
from .lang detect import detect language

def run pipeline (
text: str,
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max questions: Optional[int] = None,
max sentences: Optional[int] = None,
use api: Optional[bool] = None,
grog_api_key: Optional[str] = None,
grog model: Optional[str] = None,
use translation: Optional[bool] = None,
verbose: bool = False,
log fn: Optional[Callable[[str], None]] = None,
) -> Tuplel[str, int, List[Dict], List[Dict], Dict[str, float]]:

_cap = max_questions if max questions else CFG MAX QUESTIONS

~max_ sent = max sentences if max sentences else CFG MAX SENTENCES

_use api = CFG USE API if use api is None else use api

_groq _key = CFG GROQ API KEY if grogq api key is None else
grog_api_key

_groq model = CFG GROQ MODEL if grog model is None else grog model

_use translation = CFG USE TRANSLATION if use translation is None
else use translation

def log(msg: str) -> None:
if log fn is not None:
log fn (msg)
elif verbose:
print (msqg)

timings: Dict[str, float] = {}
_t = time.time()

input lang = detect language (text)
_log (£"[INFO] AvixveUOnke yAdooa: {input lang}")

greek mode = (input lang == "el" and use translation)

anchor dict: Dictl[str, str] = {}
original greek text = text
if greek mode:

_log ("[INFO] : Xtloipo anchor dictionary amd mpwtdtumo
ke lpevo...™)
try:
from .anchor dict import build anchor dict
anchor dict = build anchor dict (text)
_log (f"[INFO] : Anchor dictionary ue {len(anchor dict)}
6pouc.")
except Exception as exc:
_log (f" [WARN] : Amotuyxla xTiolpoatoc anchor dict: {exc}")
anchor dict = {}

if greek mode:
_log (" [INFO] EAANviIk6 xelpevo — petdepacn el-en yLax 10
pipeline...")
text = translate to english(text)
lang = "en"
_log ("[INFO] Metdepaon el-en OAOKANE®Onxe.")

try:
from .anchor dict import build context anchor dict
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ctx dict = build context anchor dict (original greek text,
english text=text)

for k, v in ctx dict.items():
if k not in anchor dict:
anchor dict[k] = v
_log (f"[INFO] : +{len(ctx dict)} context anchors - ocUvolo
{len(anchor dict)}.")
except Exception as exc:

_log (f" [WARN] : Amotuyxla context anchor dict: {exc}")
else:
lang = input lang

timings["translate in"] = round(time.time() - t, 1) if greek mode
else 0.0

_t = time.time()

sentences = split text to sentences (text, lang) [: max sent]

n_sentences = len (sentences)

_log (£"[INFO] Bpéénkav {n_sentences} mpoté&oelc (max { max sent}).")

_BARRIER = {"text": "", "lemma": None, "upos": None, "xpos": None,
"ner": "O", "start char": None, "end char": None}
global token pool: List[Dict] = []
for s in sentences:
global token pool.extend(analyze sentence(s, lang=lang))
global token pool.append(dict ( BARRIER))
timings["stanza"] = round(time.time() - t, 1)
_t = time.time()

fill items: List[Dict]
sc_items: List[Dict] = []
seen questions: set = set

0
seen fill answers: set = set()
seen_sc_answers: set = set()

fill raw: List[Dict] = []
seen fill raw: set = set()
_fill buffer cap = cap * 3
fill leftovers: List[Dict] = []
for sent in sentences:
if len(fill raw) >= fill buffer cap:
break
items = build fill in items (sent, lang=lang, k=2)
first taken = False
for pos, fi in enumerate (items) :

ans_key = fi["answer"].strip () .lower ()
if ans key in seen fill raw:
continue

if not first taken:
seen fill raw.add(ans_key)
fill raw.append(fi)
first taken = True
if len(fill raw) >= fill buffer cap:
break
else:
fill leftovers.append (fi)
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for fi in fill leftovers:
if len(fill raw) >= fill buffer cap:

break
ans_key = fi["answer"].strip () .lower ()
if ans key in seen fill raw:

continue

seen fill raw.add(ans_key)
fill raw.append(fi)

sc_prepared: List[Dict] = []
_sc_buffer cap = cap * 3
sc_leftovers: List[Dict] = []

for idx, sent in enumerate (sentences) :

if len(sc _prepared) >= sc buffer cap:
break

parts: List[str] = []

if idx > O:
parts.append (sentences[idx - 1])

parts.append (sent)

if idx + 1 < len(sentences):
parts.append (sentences[idx + 1])

context = " ".join(parts)

preps = prepare sc_inputs(sent, lang=lang,

global token pool=global token pool, context=context, k=2)

if preps:
sc_prepared.append (preps[0])
sc_leftovers.extend (preps([1:])

for prep in sc_leftovers:
if len(sc _prepared) >= sc buffer cap:
break
sc_prepared.append (prep)
_log (f"[INFO] SC candidates: {len(sc _prepared)} (hybrid l-per-
sentence + fallback).")

batch pairs = [(p["t5 input"], pl["correct answer"]) for p in
sc_prepared]

batch gs = generate questions batch (batch pairs) if batch pairs else
[]

results by idx: Dict[int, Optional[Dict]] = {}

for i, (prep, raw_g) in enumerate (zip(sc_prepared, batch gs)):
if not raw g:

continue
try:
results by idx[i] = finalize sc_item(prep, raw_q)
except Exception as exc:
_log(f" [WARN] SC candidate {i+1}: {exc}")
results by idx[i] = None

if use api and grog key:
if not greek mode:

_log (f" [INFO] Batch Grog fill-in ({len(fill raw)}
items)...")

fi grog
_grog _model)

postprocess _batch fill in(fill raw, groqg key,
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for orig, improved in zip(fill raw, fi groq):
if len(fill items) >= cap:

break

ans_key = orig["answer"].strip () .lower ()

if answer already seen(ans_key, seen fill answers):
continue

seen fill answers.add(ans_key)
if improved and "text with blank" in improved:
fill items.append ({

"type": "fill in",
"original sentence": orig["original sentence"],
"answer": improved["answer"],

"text with blank": improved["text with blank"],
})
else:
fill items.append(orig)
else:

for fi in fill raw:
if len(fill items) >= cap:

break

ans_key = fi["answer"].strip () .lower ()

if answer already seen(ans_key, seen fill answers):
continue

seen fill answers.add(ans_key)
fill items.append(fi)

sc_batch order = [(i, results by idx[i]) for i in
sorted(results by idx) if results by idx.get (i)]
if sc batch order:

_log (f" [INFO] Batch Grog SC ({len(sc_batch order)}

items)...")
Sc_groqg = postprocess batch sc(
[item for , item in sc batch order], groq key,
_grog _model
)
import re as re local
for j, (i, base) in enumerate(sc_batch order):
gr = sc_groqg[j] if j < len(sc_grog) else None
if gr and gr.get("rejected"):
results by idx[i] = None
elif gr and base:
corrected answer = gr.get ("answer", "").strip()
original answer = base.get ("correct answer",
"") .strip ()
original sentence = base.get ("original sentence",

n H)

if corrected answer and corrected answer.lower() !=

original answer.lower () :

src_lower original sentence.lower ()

new lower = corrected answer.lower ()

has in source = bool(

_re local.search(r"\b" +

_re local.escape(new _lower) + r"\b", src lower)

) or (new lower in src lower and len(new_ lower)

>= 4)
if has_in source:
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base["correct answer"] = corrected answer
else:
_log(f" [SC guard] KEEP original:
'{corrected answer}' not in source, keeping T5 '{original answer}'")
gr = {"question": base["question"],
"distractors": base.get ("distractor pool") or base.get("distractors",
(1)}
new distractors = list(gr.get("distractors",
[1))[:3]
pool = base.get("distractor pool") or

base.get ("distractors", [1])
if len(new distractors) < 3:
correct lower =
base["correct answer"].strip().lower ()
existing lower = {d.strip().lower() for d in
new distractors}
for d in pool:
dl = d.strip() .lower ()
if dl and dl != correct lower and dl not in
existing lower:
new distractors.append (d)
existing lower.add(dl)
if len(new distractors) >= 3:

break
correct lower =
base(["correct answer"].strip().lower ()
seen opts = {correct lower}

unique distractors = []
for d in new distractors:
dl = d.strip() .lower ()
if dl and dl not in seen opts:
seen opts.add(dl)
unique distractors.append (d)
options = [{"text": base["correct answer"],
"correct": True}]
for d in unique distractors:
options.append({"text": d, "correct": False})
_rnd.shuffle (options)

new q = gr.get("question", base["question"])

if new g and new g != base["question"]:
if
_has _content overlap(base.get ("original sentence", ""), new q):
base["question"] = new g
else:
_log(f" [EN SC guard] KEEP original
question (no content overlap)")
base["options"] = options
results by idx[i] = base

else:

for fi in fill raw:
ans_key = fi["answer"].strip () .lower ()
if not answer already seen(ans_key, seen fill answers):
seen fill answers.add(ans_key)
fill items.append(fi)
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if len(fill items) >= cap:
break

for i in list(results by idx):
base = results by idx.get (i)
if not base:

continue
correct = base.get ("correct answer", "")
correct lower = correct.strip().lower ()
chosen = [o["text"] for o in base.get ("options", []) if not

o.get ("correct") ]

chosen lower = {d.strip().lower() for d in chosen}
for d in (base.get("distractor pool") or []):

if len(chosen) >= CFG NUM DISTRACTORS:

break
dl = d.strip() .lower ()
if dl and dl != correct lower and dl not in

chosen lower:
chosen.append (d)
chosen lower.add (dl)

options = [{"text": correct, "correct": True}]

for d in chosen[: CFG NUM DISTRACTORS]:
options.append({"text": d, "correct": False})

_rnd.shuffle (options)

base["options"] = options

for i in sorted(results by idx):
if len(sc_items) >= cap:

break
sc = results by idx[i]
if not sc:

continue

if is circular question(sc["question"], sc.get("correct answer",

HH)):

continue
g _key = sc["question"].strip() .lower ()
ans_key = sc.get("correct answer", "").strip().lower()

if g key not in seen questions and (not ans_ key or not
answer already seen(ans_key, seen sc_answers)):
seen _questions.add (g key)
if ans key:
seen_ sc_ answers.add (ans_key)
sc_items.append(sc)

timings["generation"] = round(time.time() - t, 1)
_t = time.time ()

if greek mode:

fill items = translate questions to greek(fill items, "fill in",
anchor dict=anchor dict)
sc_items = translate questions to greek(sc_ items,

"single choice", anchor dict=anchor dict)
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if use api and grog key:
_log ("[INFO] Batch Grog GR fill-in review...")
gr fi = postprocess batch greek fill in(fill items,
_grog_key, grog model)
for j, reviewed in enumerate(gr fi):
if reviewed and j < len(fill items):

new text = reviewed["text with blank"]
new _answer = reviewed["answer"]
expected blank = f"[[{new_answer}]]"
if expected blank not in new text:
_log (f" [GR fill-in guard] SKIP item {j}: blank
not in reviewed text")
continue
fill items[j] ["text with blank"] = new text
fill items[J] ["answer"] = new_answer

_log ("[INFO] Batch Grog GR SC review...")
gr_sc = postprocess batch greek sc(sc_items, groq key,
_grog _model)
for j, reviewed in enumerate(gr_ sc):
if reviewed and j < len(sc_items):

sc_items[j] ["question"] = reviewed.get ("question",
sc_items([j] ["question"])
new dist = list(reviewed.get ("distractors", [])) [:3]

translated correct = next(
(opt["text"] for opt in

sc_items[j].get ("options™, []) if opt.get("correct")),
sc_items[j] ["correct answer"],
)
correct lower = (translated correct or
") .strip () .lower ()

if len(new dist) < 3:
existing lower = {d.strip() .lower() for d in
new dist}
for d in sc items([j].get("distractor pool", []):
dl = d.strip() .lower ()
if dl and dl != correct lower and dl not in
existing lower:
new _dist.append(d)
existing lower.add(dl)
if len(new dist) >= 3
break
if len(new dist) < 3:
for opt in sc_items[j].get ("options", []):
if opt.get("correct"):
continue
dt = opt.get("text", "")
dl = dt.strip() .lower ()
if dl and dl != correct lower and dl not

in existing lower:
new dist.append (dt)
existing lower.add(dl)
if len(new _dist) >= 3:
break
seen opts = {correct lower}
unique dist = []
for d in new dist:
dl = d.strip() .lower ()
if dl and dl not in seen opts:
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seen opts.add(dl)
unique dist.append (d)
if unique dist:
options = [{"text": translated correct,
"correct": True}]
for d in unique dist:
options.append({"text": d, "correct":
False})
_rnd.shuffle (options)
sc_items[j] ["options"] = options

seen gr g: set = set()
sc_items deduped = []
for sc in sc_items:
gk = sc.get ("question", "").strip () .lower ()
if gk in seen gr g:
continue
correct opt = next((o["text"] for o in sc.get("options", [])
if o.get("correct")), "")
if is circular question(sc.get ("question", ""),
correct opt):
continue
seen gr g.add(gk)
sc_items deduped.append (sc)
sc_items = sc_items deduped

seen gr twb: set = set ()
fill items deduped = []
for fi in fill items:
twb_k = fi.get("text with blank", "").strip() .lower()
if twb k not in seen gr twb:
seen gr twb.add (twb_ k)
fill items deduped.append (fi)
fill items = fill items deduped

timings["translate out"] = round(time.time() - t, 1) if greek mode
else 0.0
timings["total"] = round(sum(timings.values()), 1)

return input lang, n_sentences, fill items, sc_items, timings

Apyeio: question_logic.py

from typing import List, Dict, Optional
import re
import random

from .nlp pipelines import analyze sentence

from .config import NUM DISTRACTORS

from .distractor sources import get wordnet distractors,
get wikipedia distractors

NUMBER WORDS = {

"zero", "one", "tWO", "three", "four", "five", vaan, "seven"
"eight" ,
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"nine", "ten", "eleven", "twelve", "thirteen", "fourteen",

"fifteen",

"sixteen", "seventeen", "eighteen", "nineteen", "twenty", "thirty",
"forty", "fifty", "sixty", "seventy", "eighty", "ninety",
"hundred", "thousand", "million",

STOPWORDS EN = {

"the", "a.", "an", "thiS", "that", "these", "those", "One", "OI’leS",

"he", "She", "j_t", "they", "hisvv, "her", "their", "him", chemvv,

"itS",

"We", "US", "Our", "you", "your", "my", "me", "i",

"of"’ "toll’ "for"’ "in"’ "Ol’l", "at"’ "from"’ "by"’ "With"’ "into"’
"onto", "upon", "over", "under", "about", "around", "through",

"between",

"among", "along", "against", "during", "within", "without",

"beyond",

"al’ld", "Or", "but", nasn’ "if", "SO", "yet", "nor",

HiSH, "are", "waS", "were", "be", "been", "being",
"haVe", HhaSH, "had", "dO", "doesﬂ, "did", "will", "would",
"can", "could", "may", "might", "shall", "should", "must",

"WhO", "what", "where", "when", "which", "hOW",

"today", "now", "then", "there", "here", "also", "just", "Only",
"still", "even", "ever", "never", "always", "often", "every",
"already", "soon", "again", "once", "twice", "both", "all",
"some" , "such" , Hmanyu , "much" , "more" , "most" , "other" , "same" ,
"well"’ "back"’ "away"’ "rather"’ "quite"’ "very"’ "tOO"’

"City", "place", "area", "world", "form", "play", "work",
"location", "region", "country", "period", "part", "century",
"number", "type", "kind", "sort", "example", "use", "role",

"size", "function", "action", "side", "way", "thing", "fact",
"idea", "ideas", "story", "point", "case", "group", "level",
"process", "system", "result", "amount", "side", "step",

EPITHET BLACKLIST = {

def

"great", "little", "elder", "younger",

"southeast", "northeast", "northwest", "southwest",
"eastern", "western", "northern", "southern", "central",
"empire",

_normalize text (text: Optional[str]) -> str:
if text is None:

return ""
return str (text) .strip/()
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def is valid answer text(text: Optional[str], token info:

Optional[Dict] = None) -> bool:
t = normalize text (text)
if not t:

re.
re.

re.

re.

return False
low = t.lower()

if len(low) <= 2:
return False

if low in STOPWORDS_EN:
return False

if low in NUMBER_WORDS:
return False

if low in EPITHET_BLACKLIST:
return False

if re.fullmatch (r"\W+", t):
return False

_ner base = ""
if token info is not None:
_ner base = (token info.get("ner") or "") .upper ()

for pfx in ("s-", "B-", "I-", "E-"):
if ner base.startswith( pfx):
_ner base = ner base[Z2:]
break

is date ner = ner base in {"DATE", "TIME"}
is _quantity ner _ner base in {"QUANTITY", "PERCENT", "MONEY"}

if not is date ner and not is quantity ner:
if re.fullmatch(r"[\dA-Z]{1,4} (st|nd|xrd|th)?", t):
return False
if
search (r"\b\d{2,4}\s* (u\.X\.|o\.X\.|AD\.?|BC\.?|BCE\.?)\b", t,
IGNORECASE) :
return False
if re.fullmatch (r" (u\.X\.|m\.X\.|AD\.?|BC\.?|BCE\.?)", t,
IGNORECASE) :
return False
if re.fullmatch (r"\d{3,4}\.?", t):
return False
elif is date ner:

if re.fullmatch(r" (u\.X\.|mo\.X\.|AD\.?|BC\.?|BCE\.?|CE\.?)", t,
IGNORECASE) :
return False
if re.fullmatch(r"\d{1,2}", t):
return False
elif is quantity ner:
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if re.fullmatch(r"[\d\.\,\s]+", t):
return False

if token info is not None and ner base not in {"NORP"}:

upos = (token info.get ("upos") or "") .upper ()
xpos = (token info.get ("xpos") or "") .upper ()
if upos == "ADJ" or xpos in {"JJg", "JJR", "JJIS"}:

return False
return True

def is valid distractor text (text: Optional[str], correct answer: str,

token info: Optional[Dict] = None) -> bool:
t = normalize text (text)
if re.search(r"\s+['’]s?\b", t) or t.endswith("'") or

t.endswith("’"") :
return False

if not is valid answer text(t, token info=token info):
return False

if re.fullmatch (r"\d[\d\s]*", t):
return False

ans_norm = normalize text (correct answer)
if t.lower() == ans norm.lower () :
return False

t lower = t.lower ()

ans lower = ans _norm.lower ()

if ans lower and ans_lower in t lower.split():
return False

short, long = (ans_lower, t lower) if len(ans_ lower) <=
len(t lower) else (t lower, ans_lower)
if len(short) >= 4 and long .startswith(short) and len(long ) -
len (short) <= 2:
return False

if len(ans_lower.split()) > 1:
ans_words = set (ans_ lower.split())
dist words = set(t lower.split())

if dist words and dist words.issubset (ans_words) :
return False

return True

def make span dict(tokens: List[Dict], ner type: str) -> Dict:
text = " ".join(t.get ("text", "") for t in tokens)
return {
"text": text,
"ner": ner type,

"upos": tokens[0].get ("upos"),
"xpos": tokens[0].get ("xpos"),
"lemma": tokens[0].get("lemma"),
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"start char": tokens[0].get("start char"),
"end char": tokens[-1].get("end char"),

def group ner spans(tokens info: List[Dict]) -> List[Dict]:
spans: List[Dict] = []
current tokens: List[Dict] = []
current type: Optional[str] = None

for token in tokens info:
ner = (token.get ("ner") or "O") .upper ()

if ner == "O":
if current tokens:
spans.append(_make span dict (current tokens,
current type))
current tokens = []
current type = None
continue

if len(ner) > 2 and ner[l] == "-":

prefix, base type = ner[0], ner([2:]
else:

prefix, base type = "S", ner
if prefix == "3S":

if current tokens:
spans.append(_make span dict (current tokens,
current type))
current tokens = []
current type = None
spans.append( _make span dict([token], base type))

elif prefix == "B":

if current tokens:
spans.append( _make span dict (current tokens,
current type))
current tokens = [token]
current type = base type

elif prefix in ("I", "E"):

if current tokens and current type == base type:
current tokens.append (token)
if prefix == "E":
spans.append (_make span dict (current tokens,
current type))
current tokens = []
current type = None
else:

if current tokens:
spans.append(_make span dict (current tokens,
current type))
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current tokens = [token]

current type = base type

if current tokens:
spans.append( _make span dict (current tokens, current type))

for span in spans:

words = span["text"].split ()
n = len (words)
if n> 2 and n % 2 == 0:
half = n // 2
if words[:half] == words[half:]:
span["text"] = " ".join(words[:half])

MERGE_TYPES = {"PERSON", "PER", "ORG", "ORGANIZATION",
"L0C", "GPE", "FAC", "LOCATION",
"EVENT",
"NORP",
"WORK_OF ART"}

merged: List([Dict] = []
for span in spans:
ner type = (span.get("ner") or "") .upper ()
_gap = (
span["start char"] - merged[-1]["end char"]
if (merged
and span.get ("start char") is not None
and merged[-1].get ("end char") is not None)
else None

if (
merged
and merged[-1].get ("ner") == span.get ("ner")
and ner type in MERGE_TYPES
and gap is not None
and 0 <= gap <= 2
) :
prev_text = merged[-1]["text"].lower ()
new text = span["text"].lower ()
would be = prev text + " " + new text
words = would be.split()
n = len(words)
half = n // 2
is doubled = (n >= 2 and n % 2 == 0 and words[:half] ==
words [half:])

is prefix overlap = prev_text.startswith(new text) or
new text.startswith (prev text)

if is doubled or is prefix overlap:
merged.append (span)
else:
merged[-1] ["text"] = merged[-1]["text"] + " " +
span|["text"]
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merged[-1] ["end char"] =
else:

merged.append (span)

return merged

_group_ner spans (tokens info)

-> List[Dict]:

return [s for s in spans if is valid answer text(s.get("text"),
token info=s)]

def find nouns(tokens info: List[Dict])

-> List[Dict]:

nouns: List[Dict] = []
for t in tokens info:
upos = (t.get ("upos") or "") .upper ()
xpos = (t.get("xpos") or "") .upper()
is_noun = upos in {"NOUN", "PROPN"} or xpos.startswith ("NN")

if is noun:
nouns.append (t)

return nouns

def answer span key(token: Dict) -> tuple:
start = token.get ("start char")
end = token.get ("end char")
if start is not None and end is not None:
return ("span", start, end)
return ("text", (token.get("text") or "").strip().lower())
def spans overlap(a: Dict, b: Dict) -> bool:

g_start, a_end =
b start, b end =
if None in (a_start,

ta = (a.get("text") or "").strip().lower ()
tbh = (b.get("text") or "").strip() .lower ()
return bool (ta) and bool (tb) and (ta == tb or ta in tb or tb in
ta)
return not (a_end <= b_start or b end <= a start)
def select answer tokens (tokens info: List[Dict], k: int = 3) ->
List[Dict]:

named entities =

a.get("start char"),
b.get ("start char"), b.get("end char")
a

a.get ("end char")

end, b start, b end):

_find named entities(tokens info)

def ner base(t: Dict) -> str:
n = (t.get("ner") or "") .upper()
for pfx in ("s-", "B-", "I-", "E-"):
if n.startswith (pfx):
return nl2:]
return n
_HIGH VALUE = {
"PERSON", "PER",
"LOC", "GPE", "FAC", "LOCATION",
"ORG", "ORGANIZATION",
"EVENT",
"NORP",

"WORK_OF ART",
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tiers: List[List([Dict]] = [[], [I, [I, [I, []]

for t in named entities:

base = ner base(t)
if not is valid answer text(t.get ("text"), token info=t):
continue

if base in HIGH VALUE:
tiers[0].append(t)

elif base in {"DATE", "TIME"}:
tiers[1].append(t)

elif base in {"QUANTITY", "PERCENT", "MONEY"}:
tiers[2].append(t)

for £t in find nouns(tokens info):
if is valid answer text(t.get("text"), token info=t):
tiers[3].append(t)

for t in tokens info:

upos = (t.get ("upos") or "") .upper ()
xpos = (t.get("xpos") or "") .upper()
if upos in {"NOUN", "PROPN"} or xpos.startswith ("NN"):

if is valid answer text(t.get("text"), token info=t):
tiers[4].append(t)

selected: List[Dict] = []
seen keys: set = set()

for tier in tiers:
for t in tier:

key = answer span key(t)
if key in seen keys:
continue

if any( spans_overlap(t, s) for s in selected):
continue

seen keys.add (key)

selected.append(t)

if len(selected) >= k:
return selected

return selected

select answer token (tokens info: List[Dict]) -> Optional[Dict]:
results = select answer tokens(tokens info, k=1)
return results[0] if results else None

ner semantic_group(ner: str) -> str:

n = (ner or "O") .upper ()

if n in {"PERSON", "PER"}:
return "person"
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if n in {"LOC", "GPE", "LOCATION", "FAC"}:
return "location"
if n in {"ORG", "ORGANIZATION"}:
return "organization"
if n in {"DATE", "TIME"}:
return "date"
if n in {"CARDINAL", "ORDINAL", "QUANTITY", "PERCENT", "MONEY"}:
return "quantity"
if n in {"EVENT"}:
return "event"
if n in {"NORP"}:
return "norp"
if n in {"WORK_OF ART"}:
return "work of art"
return "other"

def get distractor candidates(
answer token: Dict,
tokens info: List[Dict],

global pool: Optional[List[Dict]] = None,
) —-> List[str]:
answer text = normalize text (answer token.get ("text"))
ans ner = answer_ token.get("ner") or "O"
ans_pos = (
(answer token.get ("upos") or answer token.get ("pos") or
answer token.get ("xpos") or "")
.upper ()

)

def collect from pool(pool: List[Dict], seen: set) -> tuple:
same: List[str] = []
other: List[str] = []

if ans ner != "O":
target group = ner semantic group (ans_ner)
for £t in find named entities(pool):
txt = normalize text(t.get("text"))

if not is valid distractor text (txt, answer text,
token info=t) or txt.lower () in seen:
continue

if ner semantic group(t.get("ner") or "O") !=
target group:
continue
if (t.get("ner") or "O") == ans ner:
same.append (txt)
seen.add (txt.lower ())
else:
other.append (txt)
seen.add (txt.lower ())
else:

for t in find nouns(pool) :
txt = normalize text (t.get ("text"))
if not 1is valid distractor text (txt, answer text,
token info=t) or txt.lower () in seen:
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continue
seen.add (txt.lower ())
t pos = (
(t.get ("upos") or t.get("pos") or t.get("xpos") or
"") .upper ()
)
if ans pos and t pos == ans pos:
same.append (txt)
else:

other.append (txt)
return same, other

seen texts: set = set()
candidates: List[str] = []

same local, = collect from pool(tokens info, seen texts)
candidates.extend (same local)

if ans ner == "O":
wn_results = get wordnet distractors(answer text,
n=NUM DISTRACTORS ¥ 3
for w in wn results:
if w.lower() not in seen texts and
_1s valid distractor text (w, answer text):
seen texts.add(w.lower())
candidates.append (w)

_ans_ner base = ans_ner.upper ()
for pfx in ("s-", "B-", "I-", "E-"):
if ans ner base.startswith( pfx):
_ans_ner base = ans ner base[2:]
break

_ans_is year = bool(re.search(r"\d", answer text))
if ans ner base in {"DATE", "TIME"} and global pool:
for t in find named entities(global pool):
ner base = (t.get("ner") or "O") .upper ()
for pfx in ("s-", "B-", "I-", "E-"):
if ner base.startswith( pfx):
ner base = ner base[2:]

break
if ner base not in {"DATE", "TIME"}:
continue
txt = normalize text(t.get("text"))
if not txt or txt.lower() == answer text.lower() or
txt.lower () in seen texts:
continue

if re.fullmatch(r" (u\.X\.|o\.X\.|AD\.?|BC\.?|BCE\.?|CE\.?)",
txt, re.IGNORECASE) :
continue

_txt is year = bool(re.search(r"\d", txt))
if ans is year != txt is year:

continue
seen texts.add(txt.lower ())
candidates.append (txt)
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if len(candidates) >= NUM DISTRACTORS:
break

elif ans ner base in {"QUANTITY", "PERCENT", "MONEY"} and
global pool:
for £t in find named entities(global pool):
ner base = (t.get("ner") or "O") .upper ()
for pfx in ("s-", "B-", "I-", "E-"):
if ner base.startswith( pfx):
ner base = ner base[2:]

break
if ner_base not in {"QUANTITY", "PERCENT", "MONEY"}:
continue
txt = normalize text(t.get("text"))
if not txt or txt.lower() == answer text.lower() or
txt.lower () in seen texts:
continue

if re.fullmatch(r"[\d\.\,\s]+", txt):
continue

seen texts.add(txt.lower ())

candidates.append (txt)

if len(candidates) >= NUM DISTRACTORS:

break
if ans ner base in {"DATE", "TIME"} and ans is year and
len(candidates) < NUM DISTRACTORS:
m = re.search(r" (\d{1,4})", answer_ text)
if m:
base year = int(m.group(1l))

era m = re.search(r" (p\.X\.|o\.X\.|BCE|BC|ADI|CE)",
answer text, re.IGNORECASE)
era = (" " + era m.group(l)) if era m else ""

for off in (12, -23, 35, -8, 50, -41):
cand_year = base year + off
if cand year <= 0:
continue
cand = f"{cand year}{era}"
if cand.lower () in seen texts or cand.lower() ==
answer text.lower():
continue
seen texts.add(cand.lower())
candidates.append (cand)
if len(candidates) >= NUM DISTRACTORS:

break
_NO WIKI = {"DATE", "TIME", "QUANTITY", "PERCENT", "MONEY"}
if ans ner != "O" and ans ner base not in NO WIKI:
wiki results = get wikipedia distractors(answer text, ans_ ner,

n=NUM_DISTRACTORS * 3)
for w in wiki results:
if w.lower () not in seen texts and
_1s valid distractor text (w, answer text):
seen texts.add(w.lower())
candidates.append (w)
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if len(candidates) < NUM DISTRACTORS and global pool:
same g, other g = collect from pool (global pool, seen texts)
candidates.extend (same q)
if len(candidates) < NUM DISTRACTORS:
candidates.extend (other g)

if len(candidates) < NUM DISTRACTORS and global pool and ans ner !=

HOH g
ans_subtype = ans ner base
for £t in find named entities(global pool):
txt = normalize text(t.get("text"))

if not is valid distractor text (txt, answer text,
token info=t):

continue

if txt.lower() in seen texts:
continue

t sub = (t.get("ner") or "O") .upper /()

for pfx in ("s-", "B-", "I-", "E-"):
if t sub.startswith( pfx):
t sub = t sub[2:]
break
if t sub != ans_subtype:
continue
seen texts.add(txt.lower ())
candidates.append (txt)
if len(candidates) >= NUM DISTRACTORS:
break

if len(candidates) < NUM DISTRACTORS and global pool:
ans_group = ner semantic _group (ans_ner)
for t in find named entities(global pool) +
_find nouns(global pool):
txt = normalize text(t.get("text"))
if not is valid distractor text (txt, answer text,
token info=t):

continue
if txt.lower() in seen texts:
continue
t group = ner semantic group(t.get("ner") or "O")
_strict groups = {"date", "quantity", "event", "norp",
"work of art"}
if ans group in strict groups and t group != ans group:
continue

if ans group not in strict groups and t group in
_strict groups:
continue
seen texts.add(txt.lower())
candidates.append (txt)
if len(candidates) >= NUM DISTRACTORS:
break

return candidates

def get answer type (answer token: Dict) -> str:
ner = (answer_ token.get ("ner") or "") .upper /()
pos = (
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(answer token.get ("upos") or answer token.get ("pos") or
answer token.get ("xpos") or "")
.upper ()
)
ner base = ner

for _pfx in ("S-", "B-", "I-", "E-"):
if ner base.startswith( pfx):
ner base = ner base[2:]
break

if ner base in {"PERSON", "PER"}:
return "person"
if ner_base in {"LOC", "LOCATION", "GPE", "FAC"}:
return "location"
if ner base in {"DATE", "TIME"}:
return "date"
if ner base in {"QUANTITY", "PERCENT", "MONEY", "CARDINAL"}:
return "quantity"
if ner base in {"EVENT"}:
return "event"
if ner base in {"NORP"}:
return "norp"
if ner base in {"WORK OF ART"}:
return "work of art"
if ner base in {"ORG", "ORGANIZATION"}:
return "organization"

if pos in {"PROPN"}:
return "person"

if pos in {"NUM"}:
return "quantity"

return "other"

def postprocess question(
raw_question: str,
answer text: str,
answer token: Dict,

) —> str:
g = normalize text (raw_question)
a = normalize text (answer text)
if not g:
q = nn
g = g.replace("answer>", " ")
g = g.replace("context>", " ")
g = g.replace("<answer>", " ")
g = g.replace("<context>", " ")
g = re.sub(r"\s+", " ", q).strip()

q = re.sub(r"\?+\s*\?+", "?", Q)

if g and not g.endswith("?"):
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qg = g.rstrip(".™)
g = g.strip()
if g:
qg=q 4 nomn
wh words = {"who", "what", "where", "when", "why", "how", "which"}

tokens = g.split() if g else []

has wh = any(

if len(tokens
return g

answer_ type =

if answer typ

t.lower () in wh words for t in tokens)

) >= 3 and has_wh:

_get answer type (answer token)

e == "person":

return f£"Who is {a}?"

if answer typ

e == "location":

return f"Where is {a}?"

if answer typ

e == "date":

return f"When did this happen regarding {a}?" if a else "When

did this happen?"
if answer typ

e == "quantity":

return f"What is the measurement of {a}?" if a else "How much 1is

there?"
if answer typ

e == "event":

return f"What was the {a}?"

if answer typ

e == "norp":

return f"Which group was {a}?"

if answer typ

e == "work of art":

return f"What is {a}?"

if answer typ

e == "organization":

return f"What is {a}?"

return f"What

is {a}?"

def clean fill in answer (answer text: str) -> str:

answer text =
answer text =

re.sub(r"\s*['"]1s\b", "", answer text).strip()
re.sub (r"\s*['"]\s*$", "", answer text).strip()

if not answer text:

return ""
_leading articles_en = {"the", "a", "an"}
words = answer text.split()

while words and words[0].lower() in leading articles en:
words = words[1l:]

return " ".jo

in (words) if words else ""

FILL IN MAX ANSWER WORDS = 2

WEAK FILL IN NOUNS = ({

"king", "queen", "leader", "ruler", "emperor", "philosopher",

"teacher",

"writer", "author", "poet", "general", "soldier", "scientist",

"doctor",
"president",
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}
def make fill in item(sentence: str, answer token: Dict) ->
Optional [Dict]:
answer text = normalize text (answer token.get ("text"))

if not answer text:
return None

answer text = clean fill in answer (answer text)
if not answer text or len(answer text) < 4:
return None

_ner = (answer_ token.get("ner") or "O") .upper ()

_1s entity = ner != "O"

if not is entity and answer text.lower() in WEAK FILL IN NOUNS:
return None

if len(answer text.split()) > FILL IN MAX ANSWER WORDS:
return None

count = sentence.count (answer text)

marker = f"[[{answer text}]]"

text with blank = sentence.replace (answer text, marker, 1)
if count > 1:

head, sep, tail = text with blank.partition (marker)
tail = tail.replace(answer_ text, "...")
text with blank = head + sep + tail

return {
"type": "fill in",
"original sentence": sentence,
"answer": answer text,

"text with blank": text with blank,

def build fill in items(sentence: str, lang: str = "en", k: int = 3) ->
List[Dict]:
tokens info = analyze sentence (sentence, lang=lang)
if not tokens info:
return []

items: List[Dict] = []
seen answers: set = set()
for answer token in select answer tokens (tokens info, k=max(k * 2, k

+ 2)):
item = make fill in item(sentence, answer token)
if item is None:
continue
key = item["answer"].strip () .lower ()
if key in seen answers:
continue

seen answers.add (key)
items.append (item)
if len(items) >= k:
break
return items
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def make sc input (
sentence: str,
answer token: Dict,
tokens info: List[Dict],
context: Optional([str],
global token pool: Optional[List[Dict]],
) —> Optional[Dict]:
correct answer = normalize text (answer token.get ("text"))
if not correct answer:
return None

correct answer = re.sub(r"\s+'ss", "", correct answer) .strip ()
correct answer = re.sub (r"\s+'\s*s", "", correct answer) .strip ()
if not correct answer:

return None

return {
"t5 input": context if context else sentence,
"correct answer": correct answer,
"answer token": answer_ token,
"tokens info": tokens info,
"sentence": sentence,
"context": context,

"global token pool": global token pool or [],

def prepare sc inputs(
sentence: str,

lang: str = "en",
global token pool: Optional[List[Dict]] = None,
context: Optional[str] = None,

k: int = 3,
) —> List[Dict]:
if len(sentence.split()) < 6:
return []

tokens info = analyze sentence (sentence, lang=lang)
if not tokens info:
return []

results: List[Dict] = []
seen answers: set = set()
for answer token in select answer tokens(tokens info, k=max(k * 2,
+ 2)):
prep = make sc_ input (sentence, answer token, tokens info,
context, global token pool)
if prep is None:

continue
key = prep["correct answer"].strip() .lower ()
if key in seen answers:

continue

seen answers.add (key)
results.append (prep)
if len(results) >= k:
break
return results
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def finalize sc item(prepared: Dict, raw question: str) ->
Optional [Dict]:

sentence = prepared["sentence"]
correct answer = prepared["correct answer"]

tokens info prepared["tokens info"]

[
[
answer_ token = prepared["answer token"]
[
global token pool prepared["global token pool"]

gquestion_ text
answer_ token)
gquestion text = normalize text(question text)
if not question text:
return None

postprocess question(raw_question, correct answer,

candidates = get distractor candidates(answer token, tokens info,
global pool=global token pool)

g_lower = question text.lower ()
candidates = [c for ¢ in candidates
if not re.search(r'\b' + re.escape(c.lower()) + r'\b"',
g_lower)]

def near dup(a: str, b: str) -> bool:

a, b = a.strip().lower(), b.strip().lower ()
if a ==
return True
short, long = (a, b) if len(a) <= len(b) else (b, a)
return len(short) >= 4 and long .startswith(short) and
len(long ) - len(short) <= 2

deduped: List[str] = []
for ¢ in candidates:
if any( near dup(c, d) for d in deduped):
continue
deduped. append (c)
candidates = deduped

if len(candidates) < NUM DISTRACTORS:
seen lower = {c.strip().lower() for c in candidates}
seen lower.add(correct answer.strip().lower())
wn_extra = get wordnet distractors(correct answer,
n:NUM_DISTRACTORS * 4)
for w in wn extra:
wl = w.strip() .lower ()
if wl in seen lower:
continue
if not is valid distractor text(w, correct answer):
continue

if re.search(r'\b' + re.escape(wl) + r'\b', g lower):
continue

if any( near dup(w, d) for d in candidates):
continue

seen lower.add(wl)

candidates.append (w)

if len(candidates) >= NUM DISTRACTORS:
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break
distractors = candidates[:NUM DISTRACTORS]
distractor pool = candidates[:NUM DISTRACTORS * 2]

if len(distractors) == 0:
return None

options = [{"text": correct answer, "correct": True}]

for d in distractors:
options.append({"text": d, "correct": False})
random.shuffle (options)

return {
"type": "single choice",
"original sentence": sentence,
"question": question text,
"correct answer": correct answer,
"distractors": distractors,
"distractor pool": distractor pool,
"options": options,

Apyelo: distractor_sources.py

from future  import annotations

import re

from typing import List, Optional

_BLACKLIST = {
"potemkin", "potyokin", "grigori", "salutatorian",
"dr.", "dr", "nr", leinl’

def clean wn lemma(name: str) -> Optional[str]:

name = name.replace(" ", " ").strip()

if not name or len (name) <= 2:
return None

if name.lower () in BLACKLIST:
return None

if re.search(r"[0-9\ (\)\[\]1@:/\\#&*]", name) :
return None

if len(name.split()) > 3:
return None

words = name.split()

"salutatory",

if len(words) > 1 and all (w[0O].isupper() for w in words if w):
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return None
return name

def get wordnet distractors(word: str, n: int = 8) -> List[str]:
try:
import nltk
from nltk.corpus import wordnet as wn

try:
wn.synsets ("test")

except LookupError:
nltk.download ("wordnet", quiet=True)
nltk.download("omw-1.4", quiet=True)

word lower = word.lower ()
seen: set = {word lower}
single word: List[str] = []
multi word: List[str] = []

synsets = wn.synsets (word lower, pos=wn.NOUN)
if not synsets:
return []

def collect hyponyms(synset) -> None:
for hyponym in synset.hyponyms () :
for lemma in hyponym.lemmas () :

cleaned = clean wn lemma (lemma.name () )
if not cleaned or cleaned.lower () in seen:
continue

if cleaned[0].isupper() :
continue
seen.add (cleaned.lower ())
if " " not in cleaned:
single word.append (cleaned)
else:
multi word.append(cleaned)

for syn in synsets[:3]:
for hypernym in syn.hypernyms () [:2]:
_collect hyponyms (hypernym)
_collect hyponyms (syn)
if len(single word) >= n:
break

candidates = single word + multi word
return candidates([:n]

except Exception:
return []

_ PERSON_TYPES {"PERSON", "PER"}
_LOCATION TYPES = {"LOC", "GPE", "LOCATION", "FAC"}
_ORG_TYPES = {"ORG", "ORGANIZATION"}
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ner = ner type.upper ()
if len(ner) > 2 and ner[l] ==

if

if

if

ret

ner = ner[2:]
ner in PERSON TYPES:
return "PERSON"
ner in LOCATION TYPES:
return "LOCATION"
ner in ORG _TYPES:
return "ORG"
urn "OTHER"
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def get wikipedia distractors(entity: str, ner type: str, n: int =

List[st

r]:

target group = ner group (ner type)

if target group not in {"LOCATION", "ORG"}:

return []

try:

auto_ su

import wikipedia
wikipedia.set lang("en")

from .nlp pipelines import analyze sentence

results = wikipedia.search(entity,

if not results:
return []

ent low = entity.lower ()
chosen title = None
for r in results:

rl = r.lower ()

if ent low in rl or rl in ent low:
chosen title = r
break

if chosen title is None:

chosen title = results[0]

try:

summary = wikipedia.summary (chosen title,

ggest=False)
except Exception:
return []
tokens = analyze sentence (summary, lang="en")
seen: set = {entity.lower ()}

freq: dict = {}
first pos: dict = {}

for pos, t in enumerate (tokens):

ner (t.get ("ner")
text = (t.get ("text")
upos = (t.get ("upos")
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if not text or len(text) <= 2:

continue

if text.lower () in seen:
continue

if ner group(ner) != target group:
continue

if upos not in {"PROPN", "NOUN"}:
continue

if text.isupper():
continue

key = text.lower ()
freqglkey] = freqg.get(key, 0) + 1
if key not in first pos:

first pos[key] = pos

if not freqg:
return []

display: dict = {}

for t in tokens:
text = (t.get("text") or "").strip()
k = text.lower()
if k in freqg and k not in display:

displayl[k] = text
ranked = sorted(freqg.keys(), key=lambda k: (-freglk],
first posl[k]))
candidates = [display[k] for k in ranked if k in display]

return candidates([:n]

except Exception:
return []

Apygio: translation.py

from future  import annotations

from functools import lru cache

from typing import Optional

import re

from .config import DEVICE, USE API, GROQ API KEY, GROQ MODEL

_EL _EN MODEL "Helsinki-NLP/opus-mt-tc-big-el-en"
_EN EL MODEL "Helsinki-NLP/opus-mt-en-el"
_CHUNK_ SIZE = 450

@lru cache (maxsize=1)
def get el en():
from transformers import MarianMTModel, MarianTokenizer
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tok = MarianTokenizer.from pretrained( EL EN MODEL)
model = MarianMTModel.from pretrained( EL EN MODEL) .to (DEVICE)
return tok, model

@lru cache (maxsize=1)
def get en el():
from transformers import MarianMTModel, MarianTokenizer
tok MarianTokenizer.from pretrained( EN EL MODEL)
model = MarianMTModel.from pretrained( EN EL MODEL) .to (DEVICE)
return tok, model

def split chunks(text: str, size: int = CHUNK SIZE) -> list[str]:
if len(text) <= size:
return [text]

chunks = []
while text:
if len(text) <= size:
chunks.append (text)

break
cut = text.rfind(".", 0, size)
if cut == -1:

cut = text.rfind("\n", 0, size)
if cut == -1:

cut = size

chunks.append(text[:cut + 1])
text = text[cut + 1:].1lstrip()

return chunks

def clean(text: str) -> str:

text = re.sub(r'City name \ (optional, ?\s*probably does not need a
translation\)', '', text)
text = re.sub(r'\s+', ' ', text).strip()

return text
_ CONTEXTUAL_ FIXES = [
(r""\s* (1o]1ta)?\s*kepdAal [oa] \s*$", "mpwteUouoa", "upwtelouoa"),
(r" "\ s*Péuov\s*s$", "Pouaix", "Pouoaioc"),
(r""\s* (10) ?\s*d1rkaothHpLo\s*$", "audn", "ourl"),
_ACCEPTABLE LATIN = {

HdnaH, HrnaH, "atp"’ "adp"’ "mrna", "trna", "ph", "COZ", "02",
"corpus", "juris", "civilis",

def is untranslated latin(text: str) -> bool:
if not text:
return False
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latin words = [w for w in re.findall(r"[A-Za-z]{2,}", text)
if w.lower () not in _ACCEPTABLE_LATIN]
if not latin words:
return False
greek chars = len(re.findall (r" [A-Qu-0AEHTOYQIGIU&ENTOGO]", text))
latin chars = sum(len(w) for w in latin words)

return latin chars >= max(greek chars, 3)

def fix contextual mistranslation(option text: str, question text: str)
-> str:

g_lower = (question text or "").lower()

for pattern, clue, correct in CONTEXTUAL FIXES:

if re.fullmatch (pattern, option text, re.IGNORECASE) and
clue.lower () in g lower:
return correct
return option text

_KNOWN_TERMS EN EL = [
("Edict of Milan", "Ait&taypo tov MedioAdvwov"),
("Mediolanum", "MedLoAava"),
("Corpus Juris Civilis", "Corpus Juris Civilis"),
("Hagia Sophia", "Avyia Tooepla"),
("Hokkaido", "Xox&ivio"),
("Honshu", "Xovocou"),
("Kyushu", "KioGoou"),
("Shikoku", "zixdéxou"),

def apply known terms(text: str) -> str:
for en, el in sorted( KNOWN TERMS EN EL, key=lambda kv: len (kv[0]),
reverse=True) :
text = re.sub (r" (?<!\w)" + re.escape(en) + r"(2!\w)", el, text,
flags=re.IGNORECASE)
return text

def preprocess for greek(text: str) -> str:

text = apply known terms (text)
roman = {HIH: "Al", "II": "Bl", "III": HI!IH, HIVH: HAIH, "V": "E'",
HVIH: HZTIHI HVIIH: HZ'H, HVIIIH: llH‘ll’ IIIX": "@l", "X":
"I A\l "’
HXIH: "IA'", "XII": "IBI"}

for roman num, greek num in roman.items() :

text = re.sub(rf'\b([A-Z][a-z]+)\s+{roman num}\b', rf'\l
{greek num}', text)

text = re.sub(r'\bAD\.?\b', 'u.X.', text)
text = re.sub(r'\bBC\.?\b', 'm.X.', text)

return text
def translate(text: str, tok, model) -> str:

import torch
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inputs = tok(text, return tensors="pt", padding=True,

truncation=True, max length=512)
inputs = {k: v.to(DEVICE) for k, v in inputs.items{()}
with torch.no grad():
translated = model.generate (**inputs)
return clean(tok.decode (translated[0], skip special tokens=True))

def translate to english(text: str) -> str:

tok, model = get el en()
chunks = split chunks (text)
return " ".join( translate(chunk, tok, model) for chunk in chunks)

def translate to greek(text: str) -> str:

tok, model = get en el()

text = preprocess for greek (text)

chunks = split chunks (text)

return " ".join( translate(chunk, tok, model) for chunk in chunks)

def translate questions_ to greek(
questions: list[dict],
q type: str,
anchor dict: Optional[dict] = None,
) —> list[dict]:

if anchor _dict:
try:
from .anchor dict import apply anchor dict as apply anchor
except Exception:
_apply anchor = None
anchor dict = None
else:
_apply anchor = None

def maybe anchor(text: str) -> str:
if apply anchor and anchor dict and text:
return apply anchor (text, anchor dict)
return text

_EN_COMMON = {

"date", "mission", "release", "city", "state", "empire",
"church",
"north", "south", "east", "west", "year", "time", "name",
"part",
"system", "world", "history", "people", "place", "area",
"region",
"language", "religion", "century", "period", "group", "number",
}
_pre _anchor dict = {}

if anchor dict:
for k, v in anchor dict.items() :
if not v or not k:

continue

first = v.strip() [0] if v.strip() else ""

is propn = ("A" <= first <= "Q") or first in "AEHIOYQIY"

if is propn and len(k) >= 5 and k.lower() not in EN COMMON:
_pre_anchor dict[k] = v
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def pre anchor en(text: str) -> str:
if apply anchor and pre anchor dict and text:
return apply anchor (text, pre anchor dict)
return text

translated = []

for item in questions:

new item = dict(item)
if g type == "fill in":
original = item.get ("original sentence") or

item.get ("text with blank", "")
original clean = re.sub(r"\[\[(.+?)\]J\]", r"\1", original)

translated sentence =

translate to greek( pre anchor en(original clean))
translated answer =

translate to greek( pre anchor en(item["answer"])) .strip()

translated sentence = maybe anchor (translated sentence)
translated answer =
_maybe anchor (translated answer) .strip()

text with blank = None

if translated answer and translated answer in
translated sentence:

pos = translated sentence.find(translated answer)
before ok = (pos == 0 or not translated sentence[pos -
1].isalpha())
if before ok:
text with blank = (
translated sentence[:pos]
+ f"[[{translated answer}]]"
+ translated sentence[pos +
len (translated answer) :]
)
else:
text with blank = None
elif len(translated answer) >= 4:
prefix = translated answer[:4]

m = re.search(r" (?<!\w)" + re.escape(prefix) + r"[o-wd&-
OA-Q&-bha-zA-Z]*", translated sentence)
if m:
found form = m.group (0)
text with blank = translated sentence.replace (
found form, f"[[{found form}]]", 1
)

translated answer = found form

if text with blank is None:
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text with blank =
translate to greek(item["text with blank"])

new item["text with blank"] = text with blank
new item["answer"] translated answer

elif g type == "single choice":

gr question =
translate to greek( pre anchor en(item["question"]))

gr _question = maybe anchor (gr question)
new options = []
for opt in item["options"]:
new_opt = dict (opt)
raw_translated =
translate to greek( pre anchor en (opt["text"]))

raw_translated = maybe anchor (raw translated)

new opt["text"] =
_fix contextual mistranslation(raw_ translated, gr question)

if not new opt.get("correct") and
_1s untranslated latin(new opt["text"]):
continue
new options.append (new_opt)

translated pool: list = []
seen pool: set = set()
for d in item.get ("distractor pool", []):
td raw = translate to greek( pre anchor en(d))

td raw = maybe anchor (td raw)
td = fix contextual mistranslation(td raw, gr question)
if not td:

continue

if is untranslated latin(td):
continue

tdl = td.strip() .lower ()

if tdl and tdl not in seen pool:
seen pool.add (tdl)
translated pool.append(td)

new item["question"] = gr question
new item["options"] = new options
new item["distractor pool"] = translated pool

translated.append (new_item)

return translated
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Apygio: anchor_dict.py

from future  import annotations
import re
from typing import Dict, List, Optional

ul

_MIN GREEK LEN =
_MIN PROPN LEN =

|
w

_GREEK_FUNCTION WORDS = {
"t61e", "1dHpa", "m&vito", "moté", "ouyxva", "oudvia",

"O(UT()C", HO(U-[I’]H, "O(U-[é", "O(U-[Oi", HO(U-[éqH, HO(U-[(’XH,
"exelvog", "exelvn", "exelivo",

"pépoq", "Hpé(\/}lO{", "TpéHOQ", "(popé(", "Sf.éoq",
"CH]}JS’LO", "Gépa", "?\é\/OC", "Xpé\)OC",

_HIGH VALUE NER = {
"PERSON", "PER",
"LOC", "GPE", "FAC", "LOCATION",
"ORG", "ORGANIZATION",
"EVENT",
"NORP",
"WORK OF ART",
"DATE", "TIME",
"QUANTITY", "PERCENT", "MONEY",
"PRODUCT",

_DATE REGEX = re.compile (
r"\b\d{1l,4}\s* (?2:u\.?X\.?2|m\.?X\.?|pX|oX|MX|IX)?",
re.UNICODE,

_NAME ORDINAL REGEX = re.compile (
r" [A-QARHTIOYQ] [a—w&déN(O6UHTUTT]+ (?2: \s+ [A-QAEHTOYQ] [a-
wdéﬁ[éGQIUfﬁ]*)*\S+[ABPAEZH@IKAMNEOHPZTY@XWQ]{1,3}['/']",
re.UNICODE,
)

def is greek capitalized(word: str) -> bool:
if not word:
return False
first = word[0]
return ("A" <= first <= "Q") or first in "AEHTOYQIY"

def extract capitalized phrases(sentence: str) -> List([str]:
if not sentence:
return []

Auwdopatikny Epyocio 130



Amodarorog Kaldfog, Avtouatn Anuiovpyio. Epwthoewy amo
EAAHNIKO A , , .
ANOIKTO Exroidevtio Keiuevo ue Xpnon Teyvnrng Nonuoabdvng kou
MANEMIETHMIO Hapaywyn dwodpaoctikov Kovil HSP

words = sentence.split ()
if len(words) <= 1:
return []

phrases: List[str] = []

i=1
while i < len(words) :
w = words[i].strip(".,;:!2\""()")

if 1is greek capitalized(w) and len(w) >= 3:

group = [w]
j =1+ 1
while j < len(words):
nw = words[J].strip(".,;:!2\""()")

if 1is greek capitalized(nw) and len(nw) >= 2:
group.append (nw)
j 4= 1
elif
re.fullmatch (r" [ABI'AEZHOIKAMNEOIIPETY®XPYQ] {1,3}["'" " "]?", nw):

group.append (nw)
j +=1

else:
break

phrase = ".join (group)

if phrase and len(phrase) >= MIN PROPN LEN:
phrases.append (phrase)
i=3
else:
i+=1
return phrases

def extract dates(text: str) -> List[str]:
matches = DATE REGEX.findall (text)

return [m.strip() for m in matches if m and m.strip() and
any(c.isdigit () for c in m)]

def extract greek anchors(greek text: str) -> List[str]:

try:
from .nlp pipelines import analyze sentence,
split text to sentences
except Exception:
return []

if not greek text or not isinstance(greek text, str):
return []

seen lower: set = set()
anchors: List[str] = []
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def add(term: str) -> None:
if not term:

return
first word = term.split () [0] if term.split() else term
min len = MIN PROPN LEN if is greek capitalized(first word)

else MIN GREEK LEN

if len(term) < min len:
return

key = term.lower ()

if key in seen lower or key in GREEK FUNCTION WORDS:
return

seen lower.add (key)

anchors.append (term)

try:

for line in greek text.splitlines():

line = line.strip()
if not line:
continue
raw_sentences = re.split(r" (?<=[.!?])\s+", line)
for sent in raw_sentences:
sent = sent.strip()
if not sent:
continue
for phrase in extract capitalized phrases(sent):
_add (phrase)
except Exception:
pass

try:
for date str in extract dates(greek text):
_add (date_str)
except Exception:

pass

try:
for word match in re.finditer (r"\bloa-w&énio0attTE] {6, }\b",
greek text):
word = word match.group (0)
_add (word)
except Exception:
pass

try:

sentences = split text to sentences(greek text, lang="el")
except Exception:

sentences = []

for sentence in sentences:
try:
tokens = analyze sentence (sentence, lang="el")
except Exception:
continue
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i=0
while i < len(tokens):
tok = tokens[i]
ner raw = (tok.get("ner") or "O") .upper ()
ner base = ner_ raw
for pfx in ("S-", "B-", "I-", "E-"):
if ner base.startswith (pfx):
ner base = ner base[Z2:]
break

if ner base in HIGH VALUE NER:

group texts = [tok.get ("text", "")]
3 =1+ 1
while j < len(tokens):
next ner = (tokens[J].get("ner") or "O") .upper/()
for pfx in ("S-", "B-", "I-", "E-"):
if next ner.startswith (pfx):
next ner = next ner[2:]
break
if next ner == ner base and next ner != "O":
group_texts.append(tokens[j].get ("text", ""))
j +=
else
break
full text = " ".join(t for t in group texts if
t).strip()
_add (full text)
i=3
continue
upos = (tok.get ("upos") or "") .upper ()
text = (tok.get("text") or "").strip()

if upos in ("NOUN", "PROPN") and len (text) >=
_MIN GREEK LEN:

_add (text)
i+=1

return anchors

def build anchor dict(greek text: str, max anchors: int = 200) ->
Dict[str, str]:
if not greek text or not isinstance(greek text, str):
return {}

anchors = extract greek anchors(greek text)
if not anchors:
return {}

if len(anchors) > max anchors:
anchors = anchors[:max anchors]

try:
from .translation import translate to english,
translate to greek
except Exception:
return {}
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anchor dict: Dictl[str, str] = {}
original greek lowercase = {a.lower() for a in anchors}
for greek term in anchors:

try:

english = translate to english(greek term).strip()
except Exception:

continue
if not english:

continue

english = english.strip() .strip(".,;:!?2")
if len(english) < 2:
continue
if " (" in english or ")" in english:
english = re.sub(r"\ (.*2\)", "", english).strip/()
if not english:
continue

english lower = english.lower ()

if english lower not in anchor dict and english lower !=
greek term.lower () :
anchor dict[english lower] = greek term

try:

roundtrip gr = translate to greek(english) .strip()
except Exception:

roundtrip gr = ""

if not roundtrip gr:

continue
roundtrip gr = roundtrip gr.strip().strip(".,;:!?")
if " (" in roundtrip gr or ")" in roundtrip gr:
roundtrip gr = re.sub(r"\(.*?\)", "", roundtrip gr).strip()

if not roundtrip gr:

continue
roundtrip lower = roundtrip gr.lower ()
original lower = greek term.lower ()
if roundtrip lower == original lower:
continue

if roundtrip lower in original greek lowercase and
roundtrip lower != original lower:
continue

if roundtrip lower in GREEK FUNCTION WORDS:
continue
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if len(roundtrip gr) < MIN PROPN LEN:
continue

if roundtrip lower not in anchor dict:
anchor dict[roundtrip lower] = greek term

return anchor dict

def build context anchor dict(
greek text: str,
english text: Optional[str] = None,
) —-> Dict[str, str]:
if not greek text or not isinstance(greek text, str):
return {}

try:

from .translation import translate to english
except Exception:

return {}

anchors = extract greek anchors(greek text)
if not anchors:
return {}

propn_anchors = [a for a in anchors if
is _greek capitalized(a.split() [0] if a.split() else a)]

en text lower = (english text or "").lower ()
result: Dict[str, str] = {}

for anchor in propn anchors:

try:

en = translate to english(anchor).strip().strip(".,;:!?")
except Exception:

continue
if not en or len(en) < 3:

continue
if "(" in en or ")" in en:

en = re.sub(r"\(.*2\)", "", en).strip()

if not en:

continue

en phrase = en.lower().strip()
en phrase clean = re.sub (r"” (thelalan) \s+", "", en phrase)

if en text lower and len(en phrase clean) >= 4 and
en phrase clean in en text lower:
if en phrase clean not in result:

result[en phrase clean] = anchor
en words = [w for w in re.findall(r"[A-Za-z]+", en)
if len(w) > 3 and w.lower() not in {"the", "and",
"from", "with", "this", "that", "for"}]
for ew in en words:
ewl = ew.lower ()

if en text lower and ewl not in en text lower:
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continue
if ewl in result:
continue
result[ewl] = anchor

return result

def apply anchor dict(text: str, anchor dict: Optional[Dict[str, str]])
=2 BEBES

if not text or not anchor dict:
return text

result = text
sorted keys = sorted(anchor dict.keys (), key=len, reverse=True)

for english lower in sorted keys:

greek original = anchor dict[english lower]
if not english lower or not greek original:
continue
pattern = r" (?<!\w)" + re.escape(english lower) + r" (2!\w)"
try:
result = re.sub(pattern, greek original, result,

flags=re.IGNORECASE)
except re.error:
continue

return result

Apyeio: h5p_export.py

import json

import re

import uuid

import zipfile

from pathlib import Path
from typing import List, Dict

def new id() -> str:
return str (uuid.uuid4())

def hS5p meta(main library: str, major: int, minor: int, title: str) ->
Dict:

return {
"title": title,
"language": "en",
"mainLibrary": main library,
"license": "U",
"embedTypes": ["iframe"],

"preloadedDependencies": [
{
"machineName": main library,
"majorVersion": str(major),
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"minorVersion": str (minor),

Iy

def write h5p zip(out path: str, h5p meta: Dict, content: Dict) ->
None:
path = Path (out path)

path.parent.mkdir (parents=True, exist ok=True)
with zipfile.ZipFile(path, "w", zipfile.ZIP DEFLATED) as zf:

zf.writestr(
"h5p.json",
json.dumps (h5p meta, ensure ascii=False, indent=2),

zf.writestr(
"content/content.json",
json.dumps (content, ensure ascii=False, indent=2),

print (£" [OK] Amo6nkeUinxe .hbp oto: {path}")

def export single choice hbp(
sc_items: List[Dict],
out path: str,
title: str = "Single Choice Quiz",
) —-> None:
choices = []

for item in sc items:

correct = [o["text"] for o in item["options"] if
o["correct"]]
wrong = [o["text"] for o in item["options"] if not

o["correct"]]
answers = [f"<p>{a}</p>" for a in correct + wrong]

choices.append (

{

"subContentId": new id(),
"question": f"<p>{item['question']}</p>",
"answers": answers,
}
)
content = {
"choices": choices,
"behaviour": {
"autoContinue": True,
"timeoutCorrect": 2000,

"timeoutWrong": 3000,
"soundEffectsEnabled": True,
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"enableRetry": True,
"enableSolutionsButton": True,

"passPercentage": 100,

b

"110n": {
"nextButtonLabel": "Next question",
"showSolutionButtonLabel": "Show solution",
"retryButtonLabel": "Retry",
"solutionViewTitle": "Solution list",
"correctText": "Correct!",
"incorrectText": "Incorrect!",
"muteButtonLabel": "Mute sound effects",
"closeButtonLabel": "Close",
"slideOfTotal": "Slide :num of :total",
"scoreBarLabel": "You got :num out of :total points",
"solutionListTitle": "Correct answers",

o

_write hb5p zip(
out path,
_h5p meta ("H5P.SingleChoiceSet", 1, 11, title),
content,

def export fill in hb5p(
fill items: List[Dict],
out path: str,

title: str = "Fill in the Blanks",
) —-> None:
questions = []

for item in fill items:
answer = item["answer"]

sentence = fix brackets(item.get ("text with blank") or
item.get ("original sentence", ""))

g text = re.sub(r'\[\[(.+?2)\]\]', r'*\1*', sentence)

if '*' not in g text:
g_text = sentence.replace (answer, f"*{answer}*", 1)

questions.append (f"<p>{g text}</p>")

content = {

"media": {"disableImageZooming": False},

"text": f"<p>{title}</p>",

"questions": questions,

"behaviour": {
"enableRetry": True,
"enableSolutionsButton": True,
"enableCheckButton": True,
"autoCheck": False,
"caseSensitive": False,
"showSolutionsRequiresInput": True,
"separatelines": False,
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I

"110n": {
"checkAnswerButton": "Check",
"submitAnswerButton": "Submit",
"tryAgainButton": "Retry",
"showSolutionButton": "Show solution",
"notFilledOut": "Please fill in all blanks",
"answerIsCorrect": "':ans' is correct",
"answerIsWrong": "':ans' is wrong",
"answeredCorrectly": "Answered correctly",
"answeredIncorrectly": "Answered incorrectly",
"solutionLabel": "Correct answer:",
"inputLabel": "Blank input @num of @total",
"inputHasTipLabel": "Tip available",
"tipLabel": "Tip",

I

_write hb5p zip(
out path,
_h5p meta("H5P.Blanks", 1, 14, title),
content,

def fix brackets(text: str) -> str:
import re

text re.sub (r'"\[\[([*\NI\NIIH)NT(2!N]) ', r'"[[\1]]"', text)

text re.sub(r' (?<!\NDNLCIANINTITHNINTY, £ [IN1]]', text)

text = re.sub(r'\[\[\s*\]J\]', '', text)
return text

def make fill in content json(fill in items: List[Dict]) -> Dict:
texts = [ fix brackets(item["text with blank"]) for item in
fill_in_itemsT B B B
return {
"text": "\n\n".join (texts),
"behaviour": {},
"ui: {1},
"media": {},
}
def make single choice content json(single choice items: List[Dict]) ->
Dict:

questions for hb5p = []
for item in single choice items:
questions for hb5p.append
{

"question": item["question"],
"answers": [
{"text": o["text"], "correct": o["correct"]}

for o in item["options™]
1,

"behaviour": {},
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"110n": {1},
}
)
return {
"questions": questions for h5p,
"behaviour": {},
"110n": {1},
"media": {},

def save json(content: Dict, out path: str) -> None:
path = Path (out path)
path.parent.mkdir (parents=True, exist ok=True)
path.write text(
json.dumps (content, ensure ascii=False, indent=2),
encoding="utf-8",

)
print (£" [OK] AmoénkeUtnxke JSON oto: {path}")
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YrevBovn Andoon Zoyypagpéa:

AMAedve pntd ot odpueevae pe o GpBpo 8 tov N.1599/1986, n mapovoa epyacio amotelel OMOKAEIGTIKA
TPOIOV MPOCHOMIKNAG MOV epyaciag, Oev mpooPaiietl kdBe HOPONG SIKUIOUATE SLOVONTIKNAG WOOKTNGIaG,
TPOCOTIKOTNTOG KOl TPOCOTIKAV JeS0UEVDV TPIT@V, 08V TEPLEXEL EPYA/EICOOPEG TPITOV Yol TO. OTOia
amotteiton AdE1 TV OMNUIOVPYMV/IIKOIOVY®V Kol OeV €ivol TPOTOV PEPIKNG 1) OAIKNG OVTLYPOENG, Ol TNYEG OE
7oV ypMolponomOnkay teplopiloviot oTic PPAMOYPAPIKES avapopEg KOl LOVOV KO TANPOVY TOVG KOVOVES TNG
EMOTNUOVIKNG TopA0eoNC.
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