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Avaokormnon kat Alohoynon Epyaleiwv Avayvwplong Ketpévou Texvntr¢ Nonpooulvng

[Ip6Aoyog

H gxkmovnon ¢ mapovoag SITAwUATikis epyaoiag éAafe ywpa tnv mepiodo Zemtéufpng-lovAiog
Tov 2026. KaBoplotikn) nTav 1 ovvelopopa tov emPAEnwv kadnyntn Aieéomoviov Xapaiaumov
otnv katevBuvan kat TNy eEEMEN TG ueAETnS s epyaoiag. E&loov onuavtikn ntav n cvvelopopda
™m¢ Mapdton lwdvvag othv Tapox cuuBovAdV kat KatevOUvVoewy avapopikd ue tnv vAomoinon
¢ epyaoiag. Tédog evyapioties Ba NOeda va ekppdow kat oTis Aayavd Zwt), yLa Thv Tapoxt Twv
amoteAeoudtwv tov epyaleiov Turnitin kat Thv Zéuo NTaviéda yia thv Tapoxn Twv TpwTOTUTWY
avOpAOTIVWY KEUEVWY TOV 19 Kat TOV 29 GET TOV SE(YUATOS KELUEVWV.

[TeptAnym

H paySaia e€EAién Twv ueyddwv yAwooikav uovtédwv (Large Language Models — LLMs) éxet
KATAOTNOEL TNV TAPAY WY KELUEVWV TTOU TTpoaouotadovy atnv avOpwmivn ypaen diaitepa e0koAn
kat mpooPBaoiun. H e€€Aién avtn Snuiovpyel onuavtikés Suvatotntes, aAda mapdAAnia mpokadei
TPOPANUATIOUOVS OXETIKA UE TNV ALOTILOTIR, TN SLAPAVELX Kl TNV akadNUaiky) akepaLtdTNTA TOV
TAPayOUEVOL TIEpLEXOUEVOV e€auTiag THS SUTKOALAS SLdKpLoNG Ao Ta Kelueva mov Eyovy Tapay el
&€& odokAnpov amd avBpwTo. Zkomdg TNS Tapoloas SITAWUATIKIS Epyaciag elval n avackomTnon Kat
N oVOTHUATIKY AéLoAGYNON EPYAAELWY aVaYVWPLONS KELUEVOU TEYVITHS VONUOTUVNG, UE EUPATT)
OTHV IKAVOTHTA TOUS va Stakpivouv UeTaél avOpimivwy Kal TapayOUEVwV amo TEYVNTI
vonuoouvn keiueva, kaBws kat TV amodoTIKOTHTA TOUS OTAVY TA KE(UEVA auTd vtofdAdlovtal o€
ouviBeis Texvikés avBpwmomnoinong (humanization) ue mepaitépw emeéepyacia otnv unyavi
TaAPaywyNs KEWEVOU TEYVNTIS vonuoovvng . [lapdAAnla, eésTdleTal kKaL ) AMOTEAECUATIKOTNTA
TV EPYAAELWV AVIYVEVONG KELUEVWV TEXVNTIS VONUOTUVHS GE GUYKPLON UE TNV avOpdTTLvy Kplom.

T v mpayuatomoinon ¢ épevvag aéodoynbnkav eikoat (20) epyaleia evtomiouov Al-
Generated Keluévwy o€ gUVOALKO Selypa Tptavta (30) ayyAOQwVvwV KEUEVWY, 0pYAVWUEVWY OE
6éxa (10) Beuatikd ovvoda. KaOe avvoro mepildufave éva avOpmivo keluevo, éva mapayuévo amo
TEYVNTH VONUOOUVY KaL EVa KELUEVO TTaP Ay VO Ao TEYVNTH vonuoouvn to omoio vmofAOnke o
Taktikés avBpwmonoinong. Ta Al-generated keipeva dnuLovpyniOnkav ye tn xprion TwV YAWOGIKWV
uovtédwv GPT-5, Claude kat Gemini, eva) Ta kelueva ov vofANOnkav os avBpwmomnoinon (ta
omoia Oa ovoualovue epeéric Al-enhanced yia AGyouv¢ cuvtouliag) mposkvav amo Thv
TPOTIOTTO(NON TWV APYLKWV TIAPAYOUEVWY KELUEVWV UE AAAQYES GTO VOGS, 0T oUvTaél, oTh oTién,
oto AeéLAbyto kat oTh Sour] TOUS, WOTE VA TPOGEYYI{OVV TIEPLOGOTEPO XAPAKTNPLOTIKA avOpwWTIVHG
ypapric. H amtédoon twv epyadeiwv aélodoyriOnke uéow twv uetpitkwv Accuracy, Precision, Recall
kat F1-score, ue Oetikt) katnyopia ta kelpeva texvntiic vonuoouvns. EmmAéov, mpayuatomotjOnke
avOpwmivn aloAdynon uéow epwTNUATOAOYIOV 0TO 000 CUUUETEIY AV EveviivTa Téoogpa (94)
atouq, Ue OKOTIO TN GUYKPLON TNG avOPWTILVNG LKAVOTNTAS AVAYVWPLONS UE TNV ATO6001) TwV
epyadeiwv.

Ta anoteréouata avédetéav onUAVTIKES SLapopomoloels UETaéD Twv epyaleiwv. To Copyleaks
mapovaiace TV VYNAGTEPN oVVOALKT) amddoon, emttuyyavovtas 100% o€ OAES TIG UETPLKES, EVW
otaitepa viynAés emdooeis supavioay emions ta GPTZero, Turnitin, Undetectable.ai, kaOd¢ kat To
ChatGPT, epyaleio mapaywyn¢ TExVNTHS VONUOOUVGS, TOU 0TT0{0v 1) Kplon xpnoLuomotjOnke we
UETPO OUYKPLONG UE TA UTIOAOLTTA epyaleia.. AVvTiOeTa, epyaleia 0w Ta BinocularsAl, GPTKit kat
ContentDetector.ai eupavioay yaunAotepn amoteleouatikotnta. H uyetatponn twv Al-generated
keluévwy ae Al-enhanced emnpéace oaPws APVNTIKE APKETA EPYAAELX EVTOTILOUOV TEYVNTIG
vonuoaivng, kuplws uéow tes uelwons tov Recall, yeyovdg mov vmodnAwvet 0Tt ot YAwooLkég
TPOTIOTIOLNOELS UTTOPOUV VX AUENTOVV TOV aplOUO TwV KELUEVWY TEXVNTHS VONUOTUVNG TTOU
taévopoivtal AavBaouéva ws avBpwmiva. QoTooo, 0pLouéva amo ta epyaleia Ue Ti¢ VPNAOTEPES
embooeis Slatipnoav onUavTiky avOEKTIKOTHTA KAl 0TA TPOTOTONUEVA KELUEVQ.
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H avBpwmivny aéloddynon mapovaiace ovvoAiko Accuracy 58,5% kat F1-score 55,6%,
amodeLkVUOVTaS OTL 1] SLAKPpLon UETAED avOPWTIVIG KAl UNYAVIKA TAPAYOUEVNS YPAPIS lval
dUoKoAN Kat yia Toug avBpmoug. Ta toyvpdTepa Epyarsia VTTEPElYav oNUAVTIKE THS avOpwWTIVhG
KpLonG, Ywpic OUWS TO TAEOVEKTNUA QUTO VA LOYVEL VLA TO GUVOAO TWV epyarelwV. ZUVoAikd, 1
avBpwmivn kpion vmepeiye uovo évavti o éva epyadeio evromiouov Al

Zuumepacuatikd, Ta spyaiela avayvapiong Al-generated keluévwy UmopovVv va amoteAEGovy
XPNOLUOUC UTTIOOTNPIKTLKOUS UNYAVIGUOUS, AAAG T ATOTEAECUATE TOUG OEV TIPETEL VA OswpolvTal
amoAvteg amodeiéels xpriong unxavic mtapaywyns Texvntic vonuoovvngs. H aélomiotia tovg
géaptatal amd SLaPopovs TAPAYOVTES IOV UTIOPEL Va eivat To EpyaAelo TApaywyri§ TEXVNTIS
Vonuoaivng, 1o €i60og, To U€yebog Kai n TPOEAEVAN TOV KELUEVOU, KaBw kat o Babuds
Tpomomoinotis tov. I'ta Tov Adyo autd, n xp1jon Tovs TPETEL va cuVSUA{eTaL UE TIPOOOETES
Stadikacies eAEyyov. O ouVSUAOUGS ATOKAELOTIKG e TNV avOpw vy aéloAdynon emiong Sev
emapkel kaBw¢ amodeiyOnke 0TL auTh) Sev SLAPEPEL CNUAVTIKE ATIO TA ATTOTEAECUATA TWV
TEPLOTOTEPWV EPYAAELWV

Aé&etg-KAelbia: teyvntii vonuoovvn, aviyvevon kewuévov teyvntric vonuoovvng, Al-generated

keluevo, Al-enhanced keiuevo, avOpwmivny aéloAdynon, akadnuaikny akepatdotnta, epyaleia
aviyvevong Al Generated keLévov
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Abstract

Review and Assessment of Al-Detection Tools

The rapid advancement of Large Language Models (LLMs) has made the generation of human-like
written content increasingly accessible and sophisticated. While this development offers significant
opportunities across education, research, and professional communication, it also raises important
concerns regarding content authenticity, transparency, and academic integrity. The purpose of this
thesis is to review and systematically evaluate artificial intelligence text detection tools, focusing on
their ability to distinguish human-written texts from Al-generated and Al-generated content that
has been subjected to humanizer methods (which from now on shall be named Al-enhanced content
for the sake of brevity). Furthermore, the performance of these tools is compared with human
judgment.

To achieve this objective, twenty (20) Al detection tools were evaluated using a dataset of thirty
(30) English-language texts organized into ten thematic sets. Each set consisted of one human-
written text, one Al-generated text, and one Al-enhanced text. The Al-generated texts were
produced using GPT-5, Claude, and Gemini, while the Al-enhanced texts were created by modifying
the original Al-generated content through changes in writing style, syntax, punctuation, vocabulary,
and sentence structure to more closely resemble human writing. The performance of each detection
tool was assessed using Accuracy, Precision, Recall, and F1-score metrics, considering Al-generated
and Al-enhanced texts as the positive class. In addition, a human evaluation was conducted through
a questionnaire completed by ninety-four (94) participants, allowing a direct comparison between
human judgment and Al detection tools.

The results revealed substantial differences in the performance of the evaluated tools. Copyleaks
achieved the highest overall performance, reaching 100% at all metrics while GPTZero,
Undetectable.ai and Turnitin also demonstrated significant performance. High levels of
performance were also achieved by and Chat-GPT 5 even though it is an Al Generation and not an Al
Detection tool. In contrast, tools such as BinocularsAl, GPTKit, and ContentDetector.ai showed
considerably lower effectiveness. The transformation of Al-generated texts into Al-enhanced texts
negatively affected the performance of several detectors, primarily through a reduction in Recall,
indicating that relatively simple linguistic modifications can increase the likelihood of Al-generated
texts being misclassified as human-written. Nevertheless, several of the highest-performing tools
maintained strong robustness against such modifications.

The human evaluation achieved an overall Accuracy of 58.5% and an F1-score of 55.6%,
demonstrating that distinguishing between human-written and Al-generated content is also a
challenging task for human readers. The best-performing Al detection tools significantly
outperformed human judgment; however, this advantage was not consistent across all evaluated
detectors. Overall, the findings suggest that Al text detection tools can serve as valuable decision-
support mechanisms, but their outputs should not be considered definitive evidence. Their reliability
depends on the specific detection tool, the characteristics and origin of the text, and the extent to
which Al-generated content has been modified. Consequently, Al detection results should always be
interpreted alongside human evaluation and additional verification procedures.

Keywords: artificial intelligence, Al text detection, large language models, Al-generated text, Al-
enhanced text, human evaluation, academic integrity, Al detection tools
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1. Elcaywyn

1.1 To mAaiolo g AtmAwpatikig Epyaciag

H €€€A&n NG TEXYN TG VOILOOUVNG KATA T TEAEUTAIN £T1) EXEL EMNPEATEL OE PeYGA0 BaBuod tov
TPOTO TIoL SnpovpyovvTal Kat aglodoyovvtal keipeva. Ta peydia yYAwoowa povtéda (Large
Language Models - LLMs) £xouv A€oV T SuvaTOTNTA VA TApAyouV Kelipeva VPMANG GUVOXTS,
YAWGGLIKNG QUOIKOTNTAG KAl OEUATIKNG CUVETIELAG, TX OTIOLX OE TIOAAEG TIEPLTITWOELS ELVAL
8UokoAo va SlakplBolv amd keipeva o £xouv ypagtel amd avBpwTo [1], [2], [4]. H €€€Adn
auTI) £XEL SNILOVPYNOEL VEEG SUVATOTNTEG GE TOUEG OTIWG 1) EKTTAISEVOT), 1 EMAYYEAUATIKT
ETKOLVWVIQ, 1) TIOPAYWYT| TIEPLEXOUEVOV KaL 1) VTTOGTHPLEN TNG GLUYYPAPNS, AAA& TAUTOXPOVA EXEL
avadel€el ONUAVTIKEG TIPOKANOELS TIOU OXETI(OVTAL LLE TNV AUBEVTIKOTNTA, TN SLA@AVELX KoL TNV
agloTioTia TOL TTIapaAyOpEVOL AGYOU.

[Slaitepa TOV XWPO TNG EKTAIBEVONG, 1) XPTIOT) EPYOAEIWV TIAPAYWYIKNG TEXVNTIG VO LOGUVTG
£xeL SpovpyNoeL EVTovo TPORANUATIONS OYETIKA e TNV akadnuaiky akepatdtnTa. H
SuVaTOTNTA TAPAYWYTG OAOKAN PWHEVWV EPYATCLAOV, ATIAVTHCEWVY, AVA@OP®V 1 Sokipiwv péoa
o€ EAGYLOTO XPOVO KaBLoTd SUGKOAGTEPN TNV A&LOAGYT|OT] TNG TIPAYUATIKIG ATOUKNG
TPOOTIADELAG KAL TWV YVOOEWV TwV amovdactwv [3], [12], [14], [16]. BéBawa, 1) xprion TéTowwV
epyadeiwv ev eivat amapaitta TpoANUATIKY 0€ KGOE TepiTTwoN, KaBw¢ pmopel va
AELTOVPYNGEL VTIOGTNPIKTIKA 0T UTIAPXEL SLa@AVELA KAl CERATOG GTOUG KAVOVES TOU
€KAOTOTE EKTIASEVTIKOV 0opyavicpov. I'a Tov Adyo auTo, 1 ouyxpovn BiBAoypagia vtootnpilet
OTLT a&loTroinoT TNG TTAPAYWYIKNG TEXVI TN VO LOOVVNG TIPETIEL VX GUVOSEVETAL ATIO CAPELS
TIOALTIKEG XPTION G Kol OXL ATIOKAELOTIKA ATTO UNYAVIGUOUGS ETILTAPNONG 1 TiHwpiag [12], [14].

Qg amavtnon og auth TNV avaykn Exovv avantuyxBel ToAA& epyadela aviyvevong Al-generated
KEWWEVOU, TA OTIO(O ETYELPOVV VA EKTIUO0VV a1V £val KEILEVO £xEL cLVTAXOEL aTtd GvBpwWTIO 1) EXEL
TapayOel amd cvoTNUA TEXVNTNAS vonpooLNG. Ta epyadeia autd xpnoomolovvtal 6A0 Kot
OUXVOTEPQ ATIO EKTIALSEVTIKOUG OPYAVIOUOVG, ETIYELPTOELS, EKBOTESG Kal S1piovpyovs
TIEPLEXOUEVOV. 06TO00, N AELOTILOTIO TOUG TIAPAUEVEL AVTIKEILEVO EVTOVTG ETILOTILOVIKNG
oulNong, Kabws TPon Yol EVEG LEAETEG £xoUV Sei€el OTLT amdOS001] TOUG UTTOPEL va StapEépel
OMNUAVTIKA QVAAOYQ LE TO epyaleio, TO (580G TOU KEWWEVOU, TO HOVTELD TIAPAYWYTG, TN YAWOOQ,
TO UNKOG Kol TO VoG Tou Kewévov [1], [2], [9]. EmmAéov, Ta epyadeia autd evdéxeTal va
ep@avifouv 1660 Peudw BETIKA 660 KAl PELSWES APV TIKA ATIOTEAEGUATA, YEYOVOG IOV
TEPLOPIZEL TN SLVATOTNTA XPTOTG TOUG WG ATIOKAELOTIKNG ATOSELENG YA TNV TIPOEAEVOT) EVOG
kewévou [9], [12], [14].

H SuokoAia g aviyvevong yivetal akoun peyoadtepn 6tav ta Al-generated keipeva
TPOTIOTIOLOVVTAL LE OKOTIO VA Ep@aviovTal TepLocdTepo avOpwmiva. TEXVIKEG OTIWG T
avadiatumiwon (paraphrasing), 1 aAAayn VoG, 1 TPOTOHNKN YAWOOIK®V ATEAELWY, 1] LETABOAT
™G SounG TWV TPOTAGEWV 1} 1] XP1101 ELSIKWV 081 YWV TIPOG TO HOVTEAO PTIOPOVV VA LELWGOUV
OTUAVTIKA TNV ATTOTEAECUATIKOTNTA TWV EPYAAEiwV aviyvevong [6], [7], [15], [17]. Ztmv Ttpadn,
QUTO oMUaAlVEL OTL Eva KEIPEVO TIOU £XEL APXLKA TTopayBel Ao TEXVN T VOTILOGUVT UTIOPEL va
UTooTel EMEEEPYATIN WOTE VA ATIOKPUTITEL 0€ PeyaAVTEPO Babuo tnv mpogAevot) tou. 'a tov
AGY0 T, 1 agloAdynomn Twv epyareiwv povo oe amid Al-generated keipeva Sev emapkel yia v
AT PN amoTiunon ¢ adlomoTiag Toug.

Y10 mAaiolo auTo EVTAcTETAL ) TAPOVCoH SITAWUATIKY epyacia, 1) omola egeTalel TV
ATOTEAEGUATIKOTNTA SNHOP AWV epyadeiwv avayvwplong Al-Generated kewpévwv. H epyacia Sev
Teplopiletal otn BewpPnTIKY avaokdTnomn Twv SLabéoiuwy Tpoceyyicewy, aAAA TIpoXwPE& o€
eumelpki) agloAdynon eikoot (20) epyaleiwv oe olvoro avBpmmvwy, Al-generated kot Al-
enhanced kelpévwv. Me quTOV TOV TPOTIO EMSLWKETAL VA ATIOTUTIWOEL 1) TTpaypatikn amdéSoon
TWV epyadelwv oe Sla@opeTika emineda SuokoAiag kat va eieTaotel katd OGO pUMOPOVV Va
AVTATIOKPLOOVV GE TILO PEAALOTIKEG GUVOTIKES XPTIOTG.

EmumA¢ov, 1 epyacia egetalel T oxéon petadd autopatomompuévng aviyveuons Kat avlpovng

kpione. H ouykplon autr elvat Slaitepa onuavTikiy, KaB®s TPpoOc@aTeS HEAETES Selyvouv OTL oUTE
oL avBpwTol 0UTE Ta auTopaToTOmpuéva epyalreia eivat oe B€om va avayvwpilouv pe amdéAv
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a&lomiotia to Al-generated meplexdpevo, WSlaitepa dtav autod €xeL vmootel emetepyacia wote va
TIPOCGOUOLATEL TIEPLEGATEPO 0TV avBp®TILVY Ypan [13]. Zuvenwg, n Tapoloo HEAETN ETSLOKEL
va GUUBEAEL 6TV KOAUTEPT KATAVON O TOOO TWV SUVATOTHTWY 0G0 KL TWV TIEPLOPLGUWDV TWV
epyadeiwv avayvwplong Al-Generated kelpévwy, KaBw§ Kol TG TIPAKTIKNG TOUS a&lag oe oxéon
ue v avBpwmivr afloAdynon.

1.2 Zxomog TG AtmAwpatikng Epyaoioag

TKoToG TG TTapoVoag SIMAWUATIKN G Epyaciog eival 1 avaockdmmon, a§loAdynoT KAl CUYKPLTIKY
avVaAVoN SNUOPIAWY EPYUAEIWV AVAYVOPLOTG KELLEVOU TEXVNTIG VOTILOGUVNG, KABWS KaL M
oUYKPLOM TNG AmO8001 G TOUG HE TNV avBpwTivn) Kplon otnv avayvwplon Al-generated kau Al-
enhanced kelpévwv.

H gpyaoia e0TIAlel TOOO OTNV TEYVIKI ATIOS00T TWV EPYAAEIWV 00O KAL GTNV TIPUKTIKY)
agloTiloTio TOUG O€ PEAALOTIKEG oLUVOTIKES Xprioms. [Swaitepn éugpaon Sivetal o Stag@opoTtoinon
netadl amAwv Al-generated kelpévwy kat Al-enhanced kelpévwy, SnAadT) KEWWEVWVY IOV £XOUV
TapoyBel amd TEXVN T VONHOOUVT] QAAG £X0VV TPOTIOTIOW OEL LE OKOTIO VA EP@avI{ovV TILO
avOpwTLVO VYOG KoL VO SUCKOAEVOUV TNV AVIXVEVLOT).

1.3 Avtikeipevo g AtmAwpatikis Epyaoiog

Avtikel{pevo G TapoVoag SIMAWUATIKNG EPYAGIOG EIVALT) CUGTNUATIKY AVAGKOTINGOT KOl
EUTIELPLKT] AELOAOYN O EPYOAAEIWV AVAYVWOPLOT G KELEVOU TEXVNTIG VOTILOGUVNG, LE ELPACT) GTNV
tavoTNTA TouG va Stakpivouv petadl avBpwmivwy, Al-generated kat Al-enhanced keipévwv. H
epyacia EMKEVTPOVETAL TOGO 0TI AELTOVPYIKT KATAYPAPT] TWV EPYUAEIWV OGO KAL GTNV
TOGOTIKN a&loAGYN o™ TNG ATOS0GTG TOUG, e 6TOXO VA SLapop@wOEel pia oAoKAT pwHEVT ElKOVA
Yo TNV TPAKTIKY a§loToTia TOUG.

Zto mAaiolo NG HeAEN G eTAEXON Ky eikoot (20) epyadeia evtomiopov Al-Generated Kelpévwy,
T omola e€eTdotnkay pe Baon ™ oxetikn BiBAoypapia, tn dnuo@iia Toug, T StabeciudtnTa
TOUG KaL TN SUVATOTNTA TTPAKTIKNG XPTionG Tous. I'ia k&Be epyareio kataypa@nKkay Bactkd
XAPAKTNPLOTIKE, OTIWwG 1) H€B0S0G 1) 0 SnAwpévog TpOTOG avixvevong, ot Slabéaiueg Aeitoupyieg,
TO HOVTEAO KOGTOUG, OL TIEPLOPLOOL XPTion G, 1 SuvATOTNTA EAEYXOL apXEiwV, N UTtapén
SladeltovpykdTNTAG, TO OpLo AéEewV, Ypappudtwy 1) tokens avd vtofoAr, kKabwe kat ot
SmAwpévol toyuplopol akpifelag dmov autoi tav Stabéopol

T v epmelpkn aloddynon twv epyalieiowv Snuovpyndnkav éka €T KEWEVWY GTNV Ay YALKN
YAwooa. KaBe oet meplappave tpelg ekdoxég: Eva avBpmTivo keipevo, éva Al-generated keipevo
kot éva Al-enhanced keipevo. Ta Al-generated keipeva dnpovpynOnkav pe faon avtiotoym
Bepatoroyia kal pop@m pe Ta avBpwmiva kelpeva, evw ta Al-enhanced kelpeva pogkudav amo
Tpomotoinon twv Al-generated kewpévwv pe 181k kabBodrynomn, wote va ep@aviouvv mo
avOpWTVO VYOG KoL vl SUCKOAEVOLV TNV AVIXVELGT] TOUG ATIO T EPYUAELQL.

X1t ovuveyela, KaBe epyadeio EQAPULOCTNKE GTO GUVOAD TWV TPLAVTA KELLEVOV KL TA
QTOTEAEGUATA TOV KATAYPAPNKAVY HE eviaio TpoTo. Emeldn ta epyaieia Sev mapovoialovy ta
OTIOTEAEGUATA TOUG LE KOLVT) LOPPY], TTPUYHATOTIOW ONKE LETATPOTIN TWV EEO68WV TOUG O KOLVY|
TocooTiala KAlpaka mOavoTnTag To Kelpevo va £xeL TapayBel amo texvn T vonpocouv. Me Bdaon
Tov Kavéva ta&vounomng mov voBeTOnke, amoteAéopata ano 0% £wg kat 50%
OzwpnOnkav £vEelEn avOpOTVOU KELHEVOU, VKD ATIOTEAEGLATA AV TOL 50%
OzwpnOnkav éveldn Al-generated keypuévov.

I v agloAdynomn ¢ anddoons Twv epyarelwy VTIOAOYIOTNKAV BACIKEG HETPLKEG TAELVOUNOTG,
omwg Accuracy, Precision, Recall kat F1-score. (¢ Oetikn kAdon opiotnke to Al Tteplexopevo, To
omoio mepAapfavel tooo ta amAd Al-generated oo kal ta Al-enhanced kelpeva, eve wg
apvnTIKY KAdon oplotnke 1o avBpw Vo Teplexopevo. Me autdv Tov TPOTIO KATECT SuvaTh 1M
OUYKPLTIKT a§LOAGYN 0T TV EPYAAEIWY TOOO CUVOALKA OGO KL WG TTPOG TNV IKAVOTITA TOUG Va
QVTATIOKPIVOVTUL OE SLAPOPETIKEG KATNYOPLEG KELLEVWV.
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EmumA£ov, 1 epyacia meplapfavel cvykplomn g anddoong Twv epyareiwv pe mv avBpwivn
kplom. T Tov okomd auto SnpovpynBnke epwTNUATOAGYL0 0TO oTIol0 TUXAio Selypa
EPWTWUEVWV 0ELOAOYNONKE 0TO OET KEWWEVWY OTO 0TO(0 Ta Epyaieia Tapovoiaocav cUVOAIKE Ta
TEPLOTOTEPA AAOT). Ol GUUUETEXOVTEG YwploTnKav o€ 600 opades: | Tpw opada afloAdynoe to
avBp®Tvo kat To amAd Al-generated keipevo, eva 1 8eVtepn opdda aloddynaoe 1o avBpwmivo
kot to Al-enhanced keipevo. Me autov Tov oxeSlaoud eEETACTNKE N IKAVOTNTA TWV avOPOTWV Va
avayvwpifouv Al-generated meplexopeVo, KAB®G KAl TO KATA TOGO 1) avOpw v Kpiom
SlaopoTtoleital dtav to Al keipevo €xeL tpomomomBel WOTE va LOLALEL TIEPLOOOTEPO AVOPWTILVO.

ZUVOALKG, TO aVTIKE(PEVO TNG epyaaiag Sev Tieplopiletal otV amAr] Kataypaen Slabéoiuwy
epyareiwv Al detection, aAdd emekTelveETAL GTN GUOTNHATIKY AELOAGYNON TNG
OTIOTEAEGUATIKOTNTAS TOVG, 0T SLEPEVYNON TNG AVOEKTIKOTNTAS TouG amévavti o€ Al-enhanced
Kelpeva KaL 0T oVykpLoT) Toug Pe v avBpmmivn a&loAdynon. Me tov tpdmo auto, 1 epyacia
EMSLOKEL VX CUUBAAEL GTNV KAAVTEPT] KATAVOT 0T TWV SUVATOTITWV KAL TWV TIEPLOPLOUWDV TWV
EPYOAELWV aVAYVWOPLONG KEWLEVOU TEXVNTNG VONLOGUVNG O€ PEAALOTIKEG CUVBNKEG XPTOTG.

1.4 Aopn

H mapovoa SIMAwUaTIK) epyacio opyavwVveTaL o€ £8L Baoikd Ke@AAaio:

1) X210 TPWTO KEPAAALO TIAPOVGCLALETAL TO YEVIKO TIAQIGLO TNG EPYACING, 0 GKOTIOG, TO
avtikeipevo kot Sopn . [eprypd@etal to epeuvnTiKd TTPORAN U IOV oXETICETAL [LE TNV
avayvwplon Al-generated kelpévov kat avadelkvOeTaL 1] avaykn a§loAdyNonG Twv
Sabeoipwy gpyareiwv aviyvevong.

2) Z1o 8eUTEPO KEPAANLO TIPAYULATOTOLEITAL AVAAUOT) TOV TPEXOVTOG eTiméSov. [Tapovoidlovtat
Baowég Evvoleg IOV GXETIOVTAL PE TNV TIHPAYWY LK TEXVNTI] VOT|LOGUVT], TIG TEXVIKES
avixvevuong Kot Toug TePLOPLOUOVS TWV VPLOTAPEVWY epYoAeiwv. ETumAéov, yiveTat
QAVOOKOTNOT) TWV EPYUAElWV TNG ayopds pe Bdon tn BLBAoypapia.

3) Zto tpito ke@dAalo avaAivetatn pebodoroyia g epevvag. [leplypd@ovtal Ta EPEVVITIKA
epwTnuaT, 1) Sladikacia emA0YNG TwV epyaleiwy, 1 Snuovpyia Tou Selypatog KelLEvwy, 0
TpdTOG A€ LOAGYNOTG, OL LETPLKES TIOU XPT|CLUOTIOM O KAV KAl 0 oXESLAoUOS TOV
EPWTNHATOAOYI(OU YL TN GUAAOYT AVOPWOTIVWV ATIAVTGEWV.

4) Xto TETOPTO KEPAAQLO TIAPOVCLAlOVTAL T aToTeEAEéopata NG LEAEMG. [lepapfavetatn
OLYKPLTIKT a&loAdynomn Twv epyadeiwy, n amddoot Toug ota avBpwmva, Al-generated kot
Al-enhanced keipeva, KaBWG KAl TA ATTOTEAECUATA TOV EpWTNHATOAOYIOVL. [SLaitepn Enpaon
Sivetal otn oVYKplom HETAED epyadelwv Kal avOpwTivig Kpiong.

5) ZTO0 MEUTTO KEQPAANLO TIPAYUATOTIOLEITAL GLTNTNON TWV ATOTEAEOUATWY. Ta gvprpaTa
EPUNVEVOVTUL OE OYECT HE TA EPEVVNTIKA EPWTHUATA KAL TO BEwPNTIKO TAKIGLO TNG
epyaociag, evi avaAovTaL oL TAPAYOVTES TTOU EMNPEATOVY TNV ATOTEAECUATIKOTNTA TWV
epyorelwv Kal Twv avBp®OTwy otV avayvwplon Al-generated keipévou.

6) XTO £KTO KEQAALO TTAPOVGLAJOVTAL TA CUUTIEPAOUATO KAL OL TI(POOTITIKEG TNG EPYATiOG.
TuvoyileTaL n CUVELTEOPAE TNG £PELVAC, KATAYPAPOVTAL OL Bacikol Teploplopoi g
uebodoloyiag kot TTpoteivovTal KATEVOUVOELS Y LEAAOVTIKT) £PEVVAL.

2. Avalvon Tpéyxovtog EmméSov
2.1H E&eA&n ¢ Mapaywywng Texvntg Nonpoovvng

H Teyvnt| Nonpoovvn amoteAel évav amd toug tayvutepa eEEA0GIUEVOUG KAASOUG TNG EMOTHUNG
TWV VTTOAOYLOTWV KAl TEPLAAUPAVEL TNV AVATITUEN CUGTNUATWY TIOU UTOPOVV VO EKTEAOVV
£pyacieg ol 0Toleg TAPASOCLAKA ATTALTOVCAV AVOPDOTILVEG YVWOTIKEG IKAVOTNTEG. ZE AUTEG
OUYKATOAEYOVTAL, LETAEY GAAWY, 1] KATOVONOT) TG PUGLKNG YAWGOAC, 1] EMiAvon TpofAnpdtwy,
N ANYM amo@doswv Kat ) Tapaywyn véou meplexopgvou. H mpdodog tng umoAoyloTikig toxog, M
SLaBecIHOTNTA HEYAAWY CUVOAWVY SESOUEVWOV KaL 1) €EEALEN TwV TEYVIKWOV BabLdg pdbnong
ouvéBaiav KaBoploTikd 6TV avaTTuén WLaiTepa EEEALYHEVWV CUOTNUATWY TEXVNTNG
vonuoovvng [1], [2], [4].
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Mia amd T onpavtikdtepeg olyxpoves katevBivaoelg Tou mediov eivarn Mapaywywkr Texyn
Nonpoouvn, 1 omola avaPEPETaL € CUGTHUATA LKAVA VX SILOVPYOUV VEOD TIEPLEXOUEVO, OTIWS
Kelpeva, elkOVeg, X0, Bivteo kat Tpoypapuatiotikd Kodika. Ta cuotiuata autd a&lomolovy
TIPOTUTIA KAL GUGXETIOELS TIOU £XOVV HABEL KATA TNV EKTTAIBEVGT| TOUG O€ HEYAANG KA{paKaG
oUvola Sedopévwy. Ze avtifeon pe TaPASOGLAKES EQAPUOYES UNYAVIKHG LGB ONG, OL OTTO(ES
ETIKEVTPWVOVTAL KUPIWG otV Ta&vounon 1 oty TpdPAEY, TA TOPAYWYLIKA LOVTEAQ UTTOPOVV
v GUVOETOUV TIPWTATUTIO TIEPLEXOUEVO IOV TIPOCOUOLATEL 0€ ONUAVTIKO Babud pe avBpw v
Snpovpynpata [1], [2].

Kevtpkd poro oy e§dmiwaon ¢ Mapaywykng Texyntis Nonpoovvng Stadpapdtioe 1
avamntuén twv Meyddwv Mwooikov MovtéAwv (Large Language Models - LLMs). Ta povtéAa
auTd exmodevovtal o€ Wlaitepa peydAovg 6yKous YAwoolkwv §e§opévmv kat pabaivouv
OTATIOTIKEG KOL O|LAGLOAOYLIKEG OXETELG LETAED AEEEWV, (PPATEWV KAL EVPVUTEPWV YAWCGLIKWV
Sopwv. Me tov TpdTo autd pumopolv va emeepyalovtal Ta CUHEPATOUEVA [LOG ELGOSOV KAl VX
TIPAYOUV GUVEKTIKEG KL YAWOO LKA (PUOLKES amokpioels. H aglomoinomn tng apXLTEKTOVIKNG
Metaoynuatiot) (Transformer) emétpePe v amoteAecpatikOTEPT eeEepyacia pueydAwyv
AKOAOU B LWV KEWEVOU KL ATIOTEAEGE TN BAOT YA TNV AVATITUEN TIOAAWDV €K TWV GUYXPOVWV
YAwOOK®V povtédwv [2], [4].

H £€€Aién twv LLMs amotumwOnke apxikd o€ povréda o6mws ta GPT-2 kat GPT-3, ta omola
Tapovciacav ONUAVTIKA BEATIWHEVEG SUVATOTNTEG TTAPAYWYTS YPUOIKNS YAwooag. KaBoploTiko
onpeio ywa tnv evpela Stadoomn g texvoroyiag amotédeoe 1 Snudoia Stabeon tov ChatGPT otig
30 NoepuBplov tov 2022, kaBm§ eméTpee o€ Un €EELSIKEVIEVOUG XPIIOTESG VAL AAANAOETILEPOUV LE
éva LeEYGA0 YAWOGIKO LOVTELO HECW ATIAWV 0SNYLWOV o€ UGk YAwooa. H eukodia TpooPBacng
KOL XP1O”NG TOL oLVERAAE OTNV TAYVTATN EVowUdTwon ¢ [Tapaywywkrs Texvntig Nonuootvng
0€ EKTIASEVTIKEG, EMAYYEAUATIKES Kol Snuovpyikés Spaoctnpiotntes [1], [5], [18].

Metayevéotepa povtéda, 0w 1o GPT-4, To Claude ¢ Anthropic kat To Gemini tng Google,
Slevpuvay TEPALTEP® TIG SUVATOTITEG TWV TIAPAYWYIK®OV VOTNUATWV. Tat LOVTEAQ QUTA
umopovv va vTooTnpilouv cVVOETEG Epyacies, OTIWG 1| CLYYPAPT] KAl AVABEDPTOT KEWLEVWV, |
mepANYm TANPOPOPLWOV, 1] LETAPPACT), 1] TIXPAYWYT] TIPOYPUUUATIOTIKOU KOSIKK KAL T
TPOGAPUOYT TOU TIAPAYOUEVOU AOYOU O SLa@OPETIKA VT KAL ETIKOWVWVIAKA TAa{oLa.
MapaAAnAa, n SuvatdTnta CAANAETTISpaon s HEow SLASOXIKWV 0SNYLWDV ETILTPETEL GTOUG XP1OTES
Vo BEATIWOVOUV OTASLHKA TO ATIOTEAECULA KAL VX TIPOCAPOLOVV TO TIEPLEXOLEVO OTLG EKACTOTE
avaykeg toug [6], [18].

H ovveyng Bedtiwon Twv HeEYGAWY YAWOGIK®OV HOVTEAWY £XEL 08T YTOEL GTNV TTAPAYWYT
KEWWEVWV TIOV YapakTnpilovtal amd vPmAo Babud cuvoymg, opBOTNTAS, BEUATIKNG CUVETELAG KL
YAWGOIKNG QUOIKOTNTAG. G ATTOTEAECUN, TA TTOPAYOUEVN KEILEVA HTIOPOVV OE APKETESG
TEPIMTWOELS VA Eival VoKL va StakplBolv amd gkelva Tov €xouv cuvtayBel amd avBpwmo. H
SvokoAia avty avdvetal 6Tav To povtédo kabodnyeltal wote va punBel cuykekpLUEVO VEOG
YPOUPNG 1) OTAV TO APYIKA TIAPAYOUEVO KEIPEVO UTIOPAAAETAL OE LETAYEVESTEPT AVBPWTILVN 1
autopatomompévn enegepyacia [2], [4], [6]-

H o¥yxpovn BiBAloypapia, emonuaivel 6t e€dmAwon g Mapaywywkns Texyntig Nonpoovvng
Sev ouvdEeTal LOVO LE TNV AU TOUATOTIOM UEVT TIAPAYWYT] KELLEVOU, GAAQ KAl LE TN oTaSLaK)
SLOPPWOT LOPP OV CUVEPYATIKIG CLYYPAPNG LETAEY avBpOTIOU KoL TEXVN TG VO LOGUVTG.
ZTI§ MEPIMTWOELG AUTEG, TO epyadeio TTapaywyng Texvntng Nonpoovvng umopel vo
xpnopomowmBel yia T npovpyia evog apxikol mpoaoxediov, TNV avadlaTUTIWGOT TTPOTACEWY, TN
S510pBwon Tou VPoug 1| ™V AVATITLEN ETIHEPOUG LBEWV, EVW 0 XPNOTNG Slatnpel evepyd poAo o
Stapdpewon tov teAkol amoteAéopatog [5], [18]. H e€€Aign avtn) kablota ta opla petadhd
QTOKAELOTIKA AVOPOTILVNG KAL ATIOKAELGTIKA UNYOVIKNG CUYYPAPTG ALYOTEPO TUPT).

TuvoAikd, N Mapaywywkn Texvnt) Nonpoovvn Tpoo@EPEL GUAVTIKEG SUVATOTNTEG O TOUELS
OTIWG 1) EKTAISEV DT, 1] ETGTNHOVIKY EPELVAQ, 1] ETTAYYEAUATIKT] ETILKOLVWVIN KOLT) TTAPAYWYT
Umeaxov mepteyopévou. Tautdpova, OUWS, 1] AVEAVOUEVT OLOLOTNTA TWV TIAPAYOUEVWV
KEWWEVWV e TNV avOp vy Ypa@1 Snuovpyel (INTHRATA OXETIKA PE TNV QUOEVTIKOTNTA, T
Stapavela kot v e€akpifwon ¢ Tpoélevong tou Teplexopévou [1], [2], [4]- Ot e€eAiels auteg
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odnynoav oty avadelén tng avaykng Umaping uebo6dwv kat epyareiwv Tov umopovv va
vmootnpi&ouv v avayvwplon Al-generated keipévou.

2.2 H Avaykn Avixvevong Al-generated [lepleyopévou

TTopd Ta oNUAVTIKE 0@EAT IOV TIPOOPEPOLY TA EpYUAEia Snuovpyiog kelévwy Texyn g
Nonpoovvng, 1 0Aoéva av&avopuevn xprion Toug SNULOVPYEL TAPEAANAX OTUAVTIKEG TIPOKAT|OELS
OXETIKA PE TNV aUOEVTIKOTNTA KL TNV a&loTioTia Tov Ttapayouevou meptexopusvov [1], [2], [4].

‘Eva a6 T onpovTIKOTEPA INTHRATA a@opa TN SuckoAia Sdkplong petafd avBpwmiva
ypappévou kat Al-generated ketpévou. KaBwg ta cuyxpova yYAwookd LovTEAQ TTapayouv OA0 Kol
IO PUOLKO AGYO0, 1] AVAYV®PLOT TNG TIPAYUATIKNG TIPOEAELVON G VOGS KELWEVOU KaBioTtatatl oAoéva
SVOKOAGTEPT TOOO YLK TOUG AVOPWTOUS G0 KAl YLK TA UTIAPXOVTA CUGTIUATA aviyvevong [2],
[4], [10]. H €€€Aén autn auEavel Tov kivbuvo 81a8oom ¢ TepLEXOUEVOL TOV 0TIol0U 1) TIPoéAELOT
Sev umopei va e€akpBwOel elKOAQ, SNULOVPYWVTAG VEEG TIPOKANOELG € TTOAAOVG TOUE(S
EQapHOYNS.

Ztov xwpo NG ekmaidevons blaitepa, n Stadoon epyadeiwv 6mws to ChatGPT dnuovpynoe
£VTOVO TIPOPBANUATIONO CYETIKA LE TN Slatpnon TS akadnuaiknig akepaldtntag. Ol @oltnTég
umopovv TAE0V va xpnotpotolovv epyaieia Al yux ) Snuovpyia 1 ) BeAtiowon epyaciov,
yeyovdg ou Suaxepaivel TNV a§loAdynomn NG TPAYHATIKNG YVWOON G KAL TwV SEELOTTWV TOUG.
[Map&AAnAa, n xp1 oM TNG TEXVNTNG VO LOGUVNG SV TiEpLOPIlETAL G TNV TIAT PN TTAPXYWYN VEOU
KELMEVOU, OAAG ETTEKTEIVETAL KAL OTNV aAVASLOTUTIWOT, 0T YAWOOIKN EMUEAELX KoL 0T BeATiwon
1161 VTI&PXOVTOG AVBPWTILVOU TIEPLEXOUEVOD, STULOVPYWDVTAG EVOLAIETES LOPPEG CUVEPYATIKIG
ouyypa@ng petadd avBpwmovu kot unyavis [5], [6], [18].

AvtioTolyeg TTpokAN oL§ ep@avilovTat Kot € AAAOUG TOUELG. ZTNV EMOTNHOVIKNY €pEVVA, 1)
QAGYLOTN XP1IOT) TAPAYWYIK®V HOVTEAWV STULOVPYEL EPWOTUATA OXETIKA UE TN SLa@AveLX TNG
ouYYpa@ KNG Stadikaciag kat tnv opb1 amdS00n TG TVEVHATIKIG CUVELGPOPAG. TN
Snuooloypa@ia Kot ota HEoA EVILEPWONG EVTEIVETAL 0 KIVEUVOG HAlIKT G TIAPAYWYTG
TAPATAQVI TIKOV 1 avakpLBoUG TIEPLEXOUEVOU, EV( OTOV ETLXELPTLATIKO XWPO AVAKUTITOUV
INTHaTa a€loTILOTIOG ETAP LKWV AVAPOP®Y, ETIKOLVOVINKOU VALKOU Kot GAAWY EYYPAP®V TTIOU
TpAyovTaL LE TN cLVEpoUN cuoTNUdTWY TEXVNTHG vonuoovvng [2], [4], [16], [18].

OLtapamavw e&erielg odnynoav otnv avamtuén epyaieiwv aviyvevong Al-generated keipévov
(Al Text Detectors), Ta oTto{ot ETLXEPOVV VA EKTIUTNOOVV KATA TTO00 éva Keipevo Exel TapoayOel
ato peydro YAwooiko povtédo (LLM). Ta epyadeia autd aflomolovv Sta@opetikés TpoceyyioeLs,
OTWG: CTATIOTIKY AVAAVOT], LOVTEAX UNXAVIKTS pabnong kot Badidg pabnong 1 cuvduvacud
TOAAATIA®V TEYVIK®V, LE GKOTIO TNV AVAYVOPLOT] XAPAKTIPLOTIKWV OV SLaQOpOToLOVV TO
avBpwvo aTd To unyavika mapayouevo keipevo [2], [3], [8], [12], [13].

Qotbo0o, n aUyxpovn BLBAOYpagia etionpaivel 6TLT xprion Twv epyaieiwv evtomiopol Al-
Generated kelpévwv Oa TPETEL VO AVTILETWTIETAL PE 18LATEPT TIPOCGOXT). ZUYKPLTIKEG LEAETES
£xovv Sei€eL 0TI amdSoor Twv Slabéouwy epyareiwV TAPOVGLATEL OTUAVTIKESG SLUKUUAVOELS
QAVAAOYX LE TO XPNCLUOTIOLOVHEVO YAWGGIKO LOVTEAD, TO E(80G TOU KEIWEVOL KAL TO YVWOTIKO
QVTIKE(PEVO, EVH TTApaTNPOUVTAL TOG0 Pevdw¢ BeTIKG 060 KoL Pevd s apvnTIKd
amoteAfopata [9], [10], [14], [15], [19]. T Tov Adyo auTo, 0pyaviopol kal EKTaSEVTIKA
5pUHaTa CLVIOTOUV TA ATTOTEAEGUATA TWV EPYUAEIWV AUTWV VA aELOTIOLOVVTAL WG
UTIOGTNPLKTIKO GTOLXEID KoL OXL WG HOVASIKY aTTOSEEN TTapaAyw YT KEWEVOU ATO TEXVITY|
vonuoouvn [16].

H avaykn avantuing aflomiotwy tTexvikav avayvoplong Al-generated KeHEVOL €XEL CUVETIWG,
efedyOel o€ éva 8laitepa evepyd medio épevvag. H ouvexng Bedtiwon twv epyaieiwv Al kaBlotd
amapalitntn v avtiotoyn eEEAEN Twv peBdSwv aviyveuong, TGO ya TV VTTOGTHPLEN T™NG
AKASMLATKNG AKEPALOTNTAG 0G0 KL YL TN Sl @aALon NS a&lomiotiog Tov Ym@iakon
TIEPLEXOUEVOL OE EVPVUTEPO KOLVWVIKO, ETILOTNUOVIKO KOl ETAYYEAUATIKO eTiTtES0. OL TEXVIKEG TIOV
éxouv mpotaBei on BBALOYpA@ia YA TNV AVTILETOTILOT TOV TIPORAUATOS QUTOV
TAPOVCLAJOVTAL OTNV ETTOUEVT] EVOTITA.
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2.3 Teyvikeg Avayvwpiong Al Ketpévou
2.3.1 Ztatiotikeg kat Zero-shot MéBodot

OLtpwteg mMpoomabeleg aviyvevong Al-generated kepévou BacloTnKay otV Tapatipnon 0TL T
peydda ylwoowkda povtéda (LLMs) Tapdyouv Kelpeva pe SL@opeTIKA OTATIOTIKA
XOUPAKTNPLOTIKAE Tto eKElva IOV Snptovpyovvtal amod avOpwmous. H Baoikn umdébeon twv
TIPOCEYYICEWV QUTWV EVAL OTL, KATA TN SLadIKao ot TTapay wymn g KELHEVOU, TA YAWOO K& HOVTEAQ
ETAEYOLV Sladoyikd TIG TIBaVOTEPES AEEELG CUHPWVA [LE TNV KATAVOUT] TILOAVOTI TWVY TIOU £X0UV
HEBEL KATA TNV EKTAISEVOT] TOUG. 16 ATIOTEAECUA, TO TTAPAYOUEVO KEIHEVO TIAPOVCLATEL
SLPOoPETIKT KaTavoun TOavVoTTWY, LIKPOTEPT YAWGOIKY LETABANTOTNTA KOl LEYOAUTEPT
TpoBAEPIHOTNTA O€ oX€on Ue To avBpwTvo Kelpevo [2], [4].

OL TTPOTES TEXVIKES KELOTIOIN OV OTATIOTIKOUG SelkTeS, OTIwG 1 TTOAVTIAOKOTTX (perplexity)
KaLn ekpnkTikéTNTA (burstiness,) TPoKeWEVOL VA EKTIUOOVY KATA OO0 £va KEipEVO elval
TOavo va £xel TapayBel amd cvoTnua TEXVNTNG vonuooLne. H moAumAokdtnta ek@palel Tov
BaBuo otov oToio Eva YAWGOLKO LOVTEAD KEKTIA|GOETAL OTIO TNV EULPAVLOT] OGS CUYKEKPLUEVTG
akolouBiag AéEewv. AvtioTolya, 1 EKPNKTIKOTNTA TEPLYPAPEL TN LETABANTOTNTA IOV
Tapovotalel To VoG kal 1 emAoyn Ae€doyiov Katd T Sidpkela evog kewpévou. Ta Al-generated
kelpeva gppavi¢ouv cuvnBwe xaunAdtepo perplexity kot pikpotepo burstiness oe oxéon pe ta
avOp®TIVa, YEYOVOGS TIOU aoTEAETE TN BAOT YIX TIS PO TEG OTATIOTIKEG HeBOSoUG avixvevong
[2], [4]. QoTooo, oL SeikTeg auTol amd povol Toug amodeixdnkav avemapkei, kabws n améSoo
TOUG ETNPEATETAL OTUAVTIKG ATIO TO €(60G TOV KEWWEVOV, TO XPNOLUOTIOLOVUEVO YAWCGLKO LLOVTEAOD
KO(L TLG TEXVIKEG LETAYEVESTEPNG ETIEEEPY NGOG TOU TIAPAYOUEVOL TIEPLEXOUEVOU.

IMoapdAAnAa, onuavtikn eE€AEN oTig zero-shot texvikeg amotédeoe 1) ueBodog DetectGPT [12]. Z¢
avtiBeomn pe ponyovpeveg ipooeyyioelg mov acifovtav AmOKAEIGTIKA 0€ OTATIOTIKOUG SEIKTES,
ol Mitchell et al. vtéBecav oV gpyacia Toug, OTL Ta KE(PEVA TTOV TIAPAYOVTAL ATO PEYAAX
YAwoowkd povtéda Bpiokovtal cuvhBws o€ TEPLoXES LPNANG TILBAVOTNTAS TNG KATAVOUTG TOU
(810v Tov povtédov. Me Baon v umtdBeomn autr, To DetectGPT a&loloyel tov TpdToO pe TOV 0TToi0
petafaAretal n mOAVOTNTA EVOG KEWWEVOL OTAV TIPAYUATOTIOLOVVTAL UKPEG G| ULACLOAOY LKA
1oo8Vvapes Statapaxég oTig TTPOTAOELS Tov. Edv ol TBavATNTEG HELWVOVTAL OTUAVTIKE METH TIG
SLTAPoYEG AUTEG, TO KE(PEVO elval TBavOTeEPO va Exel TapaxOel amd YAwooikd HovTédo.

ATtoSeixOnke OTL T CUYKEKPLUEVT TIPOGEYYLOT ETILITUYXAVEL GTILAVTIKA KaAUTEPT amdSoon ato To
perplexity o€ Sid@opa cvvola Sedouévwy, xwpig va amatteltal Tponyoluevn ekmaibevon
tavoun Tt M mpdoPacm o Selypata avBpwmivou kelpévou yia ekmaidevon [12]. H epyacia avty
QATIOTEAETE ONUEID AVAPOPAS VIO TNV AVATITUEN HETAYEVEGTEPWV Zero-shot TEYVIKWV, KaBw§
amédelle 6TL elval Suvatn 1 amoteAeopatiky aviyvevon Al-generated KepeéVoL a&lOTTOLWOVTAS
QATIOKAELGTIKA TIG LBLOTNTES TOV (510U TOV YAWGGLKOU HOVTEAOU.

[Mapd ) onuavtiky cvvelo@opd tou DetectGPT, 1 p€B0S0g TapoucLdleL KAl QUTY OPLOUEVOUG
TepLoplopovs. H amoteAeopatikdOmTd 6 €apTdTal amd Tnv IpocPact 6To HovTéAo 1) o€
Slaitepa TP OUOLO HOVTEAD HE EKEIVO TTOU STULOVPYNOE TO EEETATOUEVO KEIUEVO, EVD )
Swadikacia dnuovpyiag TOAAATA®Y TTHPAAAAY WV TOV (510U KEWEVOU AUEAVEL CT|ULAVTIKA TOV
ATALTOVLEVO VTIOAOYLOTIKO XpOvo [12]. Ot teplopilopol avtol 0dnynoav otnyv avantuén vedtepwv
zero-shot pooeyyloewv, e 6T0X0 TN BEATiWON NG YEVIKELONG KAL TNG UTIOAOYLOTIKIG
amoS0TIKOTNTAS.

Mio atd Ti§ onpavtikoTepeS eEEAEELS AUTNG TG KATNyoplag TapousLaoTnKe e TNGUED0SO
Binoculars [13]. e avtifeon pe to DetectGPT, To omolo facileTatl 0TV KAUTUAGTNTA TG
TOAVOTNTAG EVOG HOVO PovTéAoV, To Binoculars cuykpivel Tig mpoBAEPets 500 SlapopeTikwv
HEYGAWV YAWOO KWV HoVvTEAWY. H Bacikn 6ea eivat 6TL Ta Kelpeva Tov £xouv tapayOel amd
TEYVNTI] VOT|LOGUVT] TAPOUGLALOUV SLAQOPETIKT) CUUTIEPLPOPAE OTAV AELOAOYOUVTAL TAUTOXPOVA
atd §U0 HOVTEAX PE SLPOPETIKEG KATAVOUEG TILOVOT TWV. Me Tov TpOTO auTo, 1 HEB0SOG
umopel va Slakpivel amoteleopatikdtepa LeTaL avBpwTmivou kat Al-generated kelpévou ywplg
va amottel pooBetn ekmaidsvon tavounTi).
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To Binoculars mapovoiace 8iaitepa vymAn andédoon oe StaopeTikd cUVOAX SeSOUEVWV KaL OE
kelpeva ov eiyav mapaxdel amd Sla@opeTik& YAWoO K& HOVTEAQ, ETIISELKVUOVTAG KaAUTEPN
SuvatdTNTa YEViKELONG O GYEOT LLE TIPOTYOUEVES Zero-shot mpooeyyioeis [13]. Tapaiinia, ot
ouyypa@eic vroopilovv 6TLN Xp1joT 600 AVEEAPTNTWY HOVTEAWY UELWVEL TNV EEAPTNON ATIO TA
XAPAKTNPLOTIKGE VOGS HOvo LLM kat cupBaAdet oty avénon s alomiotiog g aviyvevong.

ZUVOALK®, OL OTATIOTIKEG KaL OL Zero-shot péBodol AToTEAEGAV TO TIPWTO OTUAVTIKO BUA TIPOG
TV avantuén cuotnpdtwy aviyvevong Al-generated keipévov, kaBwg amédSel§av OtLn
AVAYVOPLOT UTIOPEL VA TIpayHATOTIO Ol wpis ™V avaykn ekmaibevong eEelSikevpuévwy
Ta€vountwyv. Qatoco 1 amtddoon Twv peBdSwv autwv e€akodlovBel va emnpedletal amd To
XPTNOHOTIOLOVEVO YAWGGIKO HOVTEAO, TO €(80G TOU KELWEVOU KAl TN SLABECIUOTNTA TWV
amapaitntwy povtédwv afloddynong [12], [13]. F'a tov Adyo autd, 1 £peuva 6TPAPNKE 0N
ovvéxela oty avdmtuén empBAemopevowv (supervised) povtéAwyv, Ta omoia aflomTolovv
Sedopéva ekaiSevong ya TNV eKPABN oM SLHKPLTIKWV XOAPAKTNPLOTIKWVY HETAED avOp®TLVOU Kol
Al-generated kepévou.

2.3.2 MéBodot EmiBAenopevng Mabnong (Supervised Detection)

[MapdTL 0L 6TATIOTIKEG KAl oL Zero-shot péfodot amedelav otL eivat Suvatni n avayvwoplon Al-
generated kelpévou xwpig tponyoupevn ekmaldevon TaEvoun Ty, N amddoot] Toug emnpedleTal
OTNUAVTIKA ATIO TO XPTOLHOTIOLOVHEVO YAWOGIKO HOVTEAO KAL TO €(60G TOU €€eTAONUEVOU KEIUEVOU.
' tov Adyo auTd, 1| €épguva oTpd@nke oTNV avaTtudn emPBAenopevwy (supervised)
HOVTEAWY, Ta 0TIo{X eKTIALSEVOVTAL 08 oUVOAX SeSopévwv o Tephapfdvouvv TOoo avBphva
000 Kat Al-generated keipeva, e KOO TNV EKPEABN O YOUPAKTNPLOTIK®V TIOV EMTPETOVY TNV
ATMOTEAETUATIKOTEPT SLdKplom PETAdY Twv §Uo katnyoplwv [2], [4]-

Ye avtiBeom pe Ti§ zero-shot pooeyyioelg, ot supervised péBodot Sev BacilovTal ATTOKAELOTIKA
0€ OTATIOTIKA XAPAKTNPLOTIKA, 0AAA aélomoloVv povtéda Babidg pabnong (Deep Learning) kot
QPXLTEKTOVIKEG eTteEepyaciag @uoikng yYAwooag (Natural Language Processing - NLP). H
EKTIAISEVOT) TOUG TIPAYLATOTIOLEITAL O PEYAAO aplOpo emonpacpévwyv (labeled)
TAPASELYLATWY, EMTPETOVTIAG OTA LOVTEAA VX avAYVWwPI{ouv cUVOETA YAWOOIKA TIPOTUTIA,
OTLACLOAOYLIKEG TYXECELG KOL XAPUKTPLOTIKA TOU VPOUG TIOV lval SUCGKOA0 va TTEPLYpa@POVV LE
XPTON ATAWDV GTATIOTIKWOV HETPIKWV [4].

OLteplocdTEPEG 0VYXpOVES supervised Tpooeyyioels faci{ovTal o€ TPO EKTTAUSEVPEVA YAWOOIKA
povtéda (pre-trained language models), 6mtwg ta BERT kat ROBERTa, ta omoia €xouv
exmoudevuTel o€ I8LATEPA HEYOAX COUATA KEWHEV®Y KAL HTTOPOVV va Tipooappootovy (fine-
tuning) ot e€edikevpéva mpoApuata tafvounong. Ta povtéda autd amoteAolv ofjuepa ™
ouvvnBéatepn Bdon yx v avdmtudn cuoTnudtwy aviyvevong Al-generated kelpévou, kKabwg
uTopovv va a€LoTToloVV TO00 CUVTAKTIKEG 000 KL OT|UACLOAOYIKES TIAT|POPOPIES KATA TN
Swadikaoia ta&vounong [4].

Mia onuavtikny epguvntiky epyacia g katnyopiog avtng eivar n ConDA (Contrastive Domain
Adaptation), n omoia TpotdOnke and toug Bhattacharjee et al. [3]. Ot cuyypapeig
emonpaivouy 0Tt éva atd Ta oNUAVTIKOTEPA TIPOPBAN AT TWV supervised aviyveLTwV eivatL
HELWHEV IKAVOTNTA YEVIKEVONG 0TV EQAPUOTOVTUL O SLAPOPETIKA Bepatikd Tedia 1) o€
Kelpeva ov €youv apayBel amo SLPOPETIKA YAWOOIKA HOVTEAX ATIO EKEVA TIOU
XpnowomomOnkav katd tnv ekmaidevon. ['ia TNV avTIHETWTLOT TOV TPOBAUATOG AUTOU, 1)
ConDA aglomolel Texvikég contrastive learning kat domain adaptation, emdiwkovtag va padet
AVATIAPACTACELG KELUEVOU TIOV TIOPAUEVOUV ATIOTEAECUATIKEG AKOUT Kol OTaV GAAATEL TO
YVWOTIKO QVTIKEIPEVO 1) ) TINYT] TTAPAYWYTG TOU KELUEVOU.

H mpotewopevn avuty néBodog, Tapovoiace onUAVTIKG KaAVTEPT SUVATOTNTA LETAPOPAS
yvwong (transferability) oe oxéom pe cupBatikois supervised Ta&vounTteg, yeyovog mov
amoTeAel IBLATEPA ONUAVTIKO XUAPAKTNPLOTIKO O€ Eva TEPLBAAAOV OTIOU VEX YAWOGIKA HOVTEAX
ep@avifovtatl Stapkws [3]. H epyacio aut avédele dtLn yevikevon amoteAel mAéov e€ioov
onuavtikd otdyo pe v enitevdn vPMANG akpifelag Tagvounong.
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Mia S1a@opeTIK TPOGEYYLON TTPOTABNKE KAL TAPOVGLACTNKE HEdw Tou SeqXGPT [8]. Ze
avtiBeomn e TOUG TIEPLOTOTEPOUG UTIAPXOVTES AVLXVEUTES KELLEVOU TEXVN TG VO LOGUVNG, OL
omoioL ta&vopolv 0AGKAN PO TO KElEVO w¢ avBpwTvo 1) Al-generated, To SeqXGPT
Tpayuatotmolel aviyvevon o€ eninedo tpoTaong (sentence-level detection). H pooéyyion
QUTH ETLTPETIEL TOV EVTOTILOUO CUYKEKPLUEVWV TUNUATWY EVOG KEWEVOU IOV €XOLV TIapayBel amod
TEXVNTI VONUOGUVT), YEYOVOG OV elval I8LaiTEPA XPTOLUO O TIEPLTTTWOELS OTIOV TO TEALKO
£Yypa@o amoteAel cuVSLAGUO AVOPWTILVNG KAL UNXAVIKTS GUYYPAPNS.

To SeqXGPT a&loAoynOnke xpnoLOTOLOVTAS KE(PEVH TTOU elyav TTapaxOel amd Sla@opeTIKd
HEYGAQ YAWOOIKA HovTEAQ Kal amodelxBnke 0TI N nEB0S0G emiTUYXAVEL LPIMAN ATTOS0GT AKOUN
Kol o€ oUVOETA GEVAPLA, OTIOU SLAQOPETIKA TUHATO TOV {510V KEWWEVOU TIPpOEPXOVTUL ATLO
Slaopetikég mnyég [8]. H Suvatotta avut) Bewpeitat iSlaitepa onuavtikn, kKabwe 1 xpnon mg
Moapaywywkns Texvntis Nonpoovng eEeAlooeTal amd TV TANPT TAPAYWYT] KEWEVWY TIPOG TN
GUVEPYATIKY GUYYPAPY], KATA TNV 0Ttola 0 AvOPWTIOG XPTOLLOTIOLEL TV TEXVITI] VOT|LOGUVN
CUUTIANPWUATIKE 0TNV SLAPOP@WAT] TOU TEALKOU ATOTEAECUATOC,

[Mopd Tig onUavTIKEG eMISOO0ELS TOUG, oL supervised péBodoL Tapouatdouvv Kot QUTEG OPLOPEVOUG
TePLOPLopovs. H amoteAeopatikOTTd Toug eapTdtaL o€ peydAo Babuod amd v moldTnTa Kot
TNV QVTITIPOCWTEVTIKOTNTA TWV SES0UEVWV EKTIAISEVONG, EVW 1] ELPAVLOT] VEWV YAWCG KWV
HoVTéAwV pmopel va odnynoel o€ vtofaduion g amddoomg Toug eav ev Tpaypatomom el ek
VEou ekmaidevomn 1] Tpooapuoyn Tov povtéAov. EmimAgoy, 1) ekmaibeuon TETOLWV CUGTNHATWY
amaLtel oNUAVTIKOUG UTIOAOYLOTIKOUG TIOPOUG KL LEYAAO OYKO ETILOT|LACUEVWY SESOUEVWY,
YeYovog TTou awdvel To KOOTOG aAVATITUENGS Kal cuvTripnons tovug [3], [4], [8]-

ZUvoAkd, oL péBodol emPBAeTONEVNG LABNONG ATTOTEAOVV ONjUEPQ pia ATtO TIG
QTOTEAECUATIKOTEPEG KATNYOPLeG TEXVIKWVY aviyvevong Al-generated kelpévou, kabwg pmopovv
Vo a&loToLoUV cVUVOETEG YAWOOLKESG KOl GT|LACLOAOYLIKEG TIANpO@Opieg IO Sev elval Suvatdv va
TEPLYPAPOVY PHECW ATIAMV OTATIOTIKMOV XUPAKTNPLOTIKWOV. GTO00, | AVAYKY YO LOVTEAQ TTOU
va Statnpov VPMAN amodoon o€ SLaPoPEeTIKA Bepatikd Tedia kal o cUVEXWG eEeAlooOpEVa
YAwoOKA povtéda o8fynoe v épevva oty avamtuén eEeldikevpévwv (domain-specific)
TPOGEYYIOEMYV, 0L 0TIO(EG TTAPOVOLATOVTUL TNV ETIOUEVT EVOTNTA.

2.3.3 E€elbikevpéveg llpooeyyloelg

H ovveymg e§€A1EN Twv HeYAAWY YAWOGIKWOV HOVTEAWVY KaL 1] 0Aoéva pHeyaAVTepT agloToinon Toug
o€ €EeIOIKEVILEVOUG ETILOTILOVIKOUG KaL ETTAYYEALATIKOUG TOUELS aveSel€av vav akoun
OTUOVTIKO TIEPLOPLOUE TWV YEVIKDV CLUGTNUATWY avixvevong. [Tapdti ot supervised kot oL zero-
shot pgbodol mtapouvstalovv VPNAY amdSoon o€ YEVIKOU TIEPLEXOUEVOU KEILEVQ, 1)
OTIOTEAECUATIKOTN TA TOUG CUYVA HELWVETAL OTAV EQAPUOTOVTAL OE EEELSIKEVUEVA YVWOTIKA
media, OTTWG N LATPLKY, 1) VOULKT], 1] UNXAVIKT 1 1] ETILOTNHOVIKY £pevva [4].

Ta e€eldikevpéva kelpeva yapaktnpifovtal amod WSlaitepn opoAoyia, avotnpn Sopur Kot
SLLPOPETIKA YAWOGIKA TIPOTUTIA GE OX£0T] LLE TO YEVIKO KE(UEVO. G ATTOTEAET A, OL SLAPOPES
netadd avOpwmvng kat Al-generated ouyypa@ng kabloTavtatl AtydTEPO ERPAVELS, YEYOVOGS TIOU
SuokoieVel T Aettoupyia Twv amAwv epyareiwv aviyvevong Al [4].

AamiotwOnke 4t povtéda Ta ooia Tapovotalovy iaitepa VYMAN akpifela o€ yevika
Selypata Kelpevwy gpgavifovy alodnta petwpévn amddoon o6tav e@apuolovrtal o€ Kelpeva pe
€EEISIKEVEVO ETILOTNHOVIKO TrEpLEXOEVO. H pelwon autr) amodiSetal kupiwg oTig SLa@opeTikég
YAWOGOIKEG IBLOTNTEG TWV ETOTIUOVIK®OV KEWEVWY, KAB®GS TOGO 0L AvBpwToL 660 Kol TX HEYAAX
YAWOOIKA HOVTEAQ aKOAOUBOUV TIapOpoLeG CUUBACELS WG TIPOG TN XP1I0N TEXVIKNG 0poioyiag, TNV
QVTIKELUEVIKT] SLHTUTIWOT Kol T Sopn TNG EMOTNUOVIKNG YPAPT|S.

T'lo TNV QVTIHETOTILOT TOV TIPOPATLATOG AUTOV, TIPOTABNKE 1) avdTTtuEn e€elSikeLUEVWY
HOVTEAWV aviXVeVONG, Ta OTol EKTTALSEVOVTAL 0€ SESOPEVA IOV TIPOEPYOVTAL ATIO TO (510
YVwoTikd avtikelpevo pe to tpog afloddynon kelpevo [11]. H e€eidikevon tov povtédov ato
avtiotolyo Bepatiko medio odnyel o onpavtikn BeAtiwon g akpiBelag ta&vounong, kabwg
ETILITPETIEL TNV EKUAON 0N YAWOGIK®V XAPAKTNPLOTIK®OV TIOV EIVOL HOVASIKA Yo KAOE
ETILOTNHOVIKO 1] EMAYYEAUATIKO TOUEQL.

Anpntplog Kapayswpyog [Mavemotuio Atyaiov 15



Avaokormnon kat Alohoynon Epyaleiwv Avayvwplong Ketpévou Texvntr¢ Nonpooulvng

Map&AAnAa, ol cuyypa@eis emonpuaivouv OTLT cLUVEXNS EEEALEN TV HEYAAWY YAWOOIK®OV
HOVTEAWV KABLOTA avaykaio TNV TEPLOS KT ETUKALPOTIOMOT TWV SELYUATWY KEWWEVWVY KAL TWV
novtédwv avixvevong. ‘Eva cUotnua mov éxel ekmadevTel o€ Kelpeva Ta omoia tapdyOnkav amd
TaAXLOTEPES YEVIEG MeydAwv Mwooik®v MovtéAdwv (LLMs) ev8éxetal va Tapouctalel HELWUEVT]
ATOTEAECUATIKOTNTA OTOV KOAE(TAL VA avayvwpioel kKelpeva tov £xyouv Snuovpyndel amd
VEOTEPQ KL TtEPLoGOTEPO eEeAtypéva povtéda [11]. H mapatipnon autr avadetkviel 6TL
avamtuén epyaleiwv eVTOTILOHOU TEXVITIS VONUOGUVNG atoTEAEL piat Suvapukn Stadikacio, 1
omola tpémel va oupPadilel pe ™ ovveyn mpdodo ¢ Mapaywykng Texyvntig Nonpoovvng.

TUVOALKG, oL eEeL8IkeVEVEG TtpoaeyYioels emBeRatwvouy OTL Sev eival e@KTY 1] avATTITUEN EVOG
KaBoAKoY CUGTIUATOS AVIXVELONG TIOV VA TTapovoLalel aTadepd VPNAT amddoon oe k&Be €iog
KEWEVOU. AvTiDeTa, 1) €TTAOYT TNG KATAAANAT G neBOSOL e€apTdTaL ATIO TO YVWOTIKO AVTIKEIHEVO,
T0 €(60G TOU KEWEVOU KL TA YUPAKTIPLOTIKA TOU XPNOLUOTIOLOUUEVOU YAWCGIKOU povtédov. H
QAVAYKN UTH YO QVTIKELLEVIKT] KAl GLYKPIo UM aELOAOYNOT TWV SLXPOPETIKWY HEBOSWV 08Nynoe
otn dnuovpyia kowwv TMAalsiov afloddynong (benchmarks) kat SteBvav Slaywviopwv.

2.3.4 Yuykprtikn Afloddynon MeBodwv kat Benchmarks

KaBw¢ ot texvikég aviyvevong Al-generated keipévou e€edicoovtal pe tayd pudud, kabiotatal
0AOEVX KOL TILO GNHAVTIKT T SUVATOTNTA AVTIKEUEVIKNG CUYKPLONG TWV SLAUPOPETIKWOV
mpooeyyioewv. H afloAdynon kdBe véag pedddov oe StapopeTikd ovvola SeSopévwy, Le
SLLPOPETIKEG HETPLKES KL UTIO SLAPOPETIKES TIELPANATIKEG GLVOTKEG KaBLoTA SUCKOAN TNV
€EaywYN A0QAA®Y CUUTIEPATUATWV CXETIKA [LE TNV TIPAYUXTIKI ATOTEAECUATIKOTNTA TNG. [l
Tov AGY0 aUTO, Ta TEAEUTAIX XPOVLIA ) EPEVVNTIKT] KOWWOTNTA EXEL OTPAPEL GTNV AVATITUEN KOWVWV
mAawsiwv afloAdynong (benchmarks), Ta omola emitpemovy TN cuykpioun afloAdynon Twv
TIPOTEWVOUEVWV PHEBOSWV.

‘Eva amo6 ta onpaviikotepa mapadeiypata amotedel to Shared Task on Machine-Generated
Text Detection [17]. ZT6)06 TG TpwTofovAiag autig, NTav 1 Snuovpyia evog kovov TAalsiov
agloAdynomng, LEcA 6TO OTIO(0 SLPOPETIKEG EPEVVITIKEG OLASES B pTTopoVCaV Vo GUYKPIVOLV TLG
TIPOTEWVOUEVEG HeBOSOUG XPNOLLOTOLWVTOS TA 510 GUVOAX SeSOUEVWV, TIG (BLEG TIELPAPATIKES
Sladkacieg KoL KOWEG HETPLKEG A§LOAGYNONG.

Xto ouykekpuévo benchmark cupmep A @Bnkav kelpeva ov eiyav apayOel toco amd
avBpwTOUG 600 KoL OTIO SLAPOPETIKA LEYOAX YAWOOLKA LOVTEAQ, KOAVTITOVTAG TTOlKIAd BepaTika
medla Kol SLoPopeTIKA eMiTeS o YAwOOKN G ToAUTIAOKOTNTAG. H TowAopopia autr emetpefe
™MV a§loAGYN o TNG IKAVOTNTAG YEVIKEVON G TWV TIPOTELVOUEVWY PEBOS WY, SnAadn TG
SuvaTOTNTAG TOUG va St povy VPNAT atdSooT aKOUN Kal OTay EQAPHOlOVTAL € KEIPEV
SLPOPETIKIG TIPOEAELON G ATIO eKelva IOV XPTCLLOTIONONKAV KATA TNV ekmaiSevon Toug [17].

Kapio atmoé tig cuppetéyovoes mpooeyyioels ev mapovoiaoes otabepd vmAr amddoon o€ dAa ta
£(dn keWévwy Kal Yl OAa Ta YAWOGIKA HOVTEAQ. AVTIOETA, 1] ATTOTEAECUATIKOTNTA KGO pe®ddou
eEaptOnke amd TapdyovTeS OTIWG TO (560G TOL KEWWEVOU, TO Xprolpomotlovpevo LLM kat o
BaBuog emetepyaaiag Tov mapayopevou meplexouevou. To cupmépacpa autd emPBeRALOVEL OTLT
aloAdynomn Twv aviyveutwyv Al TTPETEL VA TIPAYLOTOTIOLEITAL OE TIOKIAX KOl QVTITIPOOWTIEVTIKG
oUVoAa SES0UEVWV, WOTE VO ATIOPEVYETAL 1] UTIEPEKTIUN 0N TNG TTPAYUATIKNG TOUG amddoong [17].

Zn BBAoypagia, n cUyKpLon TwV SLa@OoPETIKWY HEBOSwV Baciletal cuVBwWE oe KABLEPWEVES
HETPLKES aloAdyn oG, OTwG To Accuracy, to Precision, to Recall, to F1-score kal to Area
Under the ROC Curve (AUC). KaBe pia amo TIg HETPIKEG AUTEG ATTOTUTIWVEL SLOQOPETIKY TITUXT|
™G amdSoon G EVOG GUGTIIHATOG AVIXVEVOT|G KL 1] CUVSUNGTIKY] XP110T] TOUG ETITPETEL pia
TANPEGTEPT AELOAOYNOT] TG ATIOTEAECUATIKOTITOG TWV TIPOTEWVOUEVWVY TIpooeyyioewv [4], [17].
[MapdAAnAa, WSlaitepn onpacia amodibetal otn Stepevvnan NG AVOEKTIKOTNTAG TWV HOVTEAWY
ATEVOVTL O€ VEX YAWOGIKA HOVTEAQ, SLAPOPETIKA BEPATIKA TIESIX KL TEXYVIKES TIAP AP PACTS 1)
emeEepyaciog TOL TTAPAYOUEVOL KELUEVOU.

H xaB1épwon kowwv benchmark €xet cupBdaiet onuavtikd otnv TPdodo TG £peuvag, Kabwg

ETILTPETIEL TNV AVTIKELLEVIKT] GUYKPLOT] VEWV 0AYOPIO WY KAt SIEVKOAVVEL TOV EVTOTILOUO TWV
TPAYUATIKWOV TTAEOVEKTNHATWVY KAl aSUVapL®V kKaOe Tpocéyytong. [TapaAAnAa, Ta amoteAeopata
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TWV KOW®V o§loA0Y10ewV THpEXOLV TIOAVTIHESG TIANpOo@Oopies Yia T BeATiwon 1600 Twv
EPEVVNTIKWV HOVTEAWV OG0 KL TWV EUTIOPIKWV EPYAAEiWV aviyvevong, Ta omola kalovvtal va
AELTOLPYNGOLV GE TIPAYUATIKEG CUVOTNKEG XPTIOTG.

X710 TTAaiG10 TG TApoVeag SITAWNATIKIG Epyaciag, 1 @lhoco@ia Twv benchmark
vofsteital péow NG CLUOTNUATIKAG AELOAGYTONG TOAAXTIADV EUTIOPIKWOV EPYAAEiWV avixvevomng
0€ KOWVO 6UVOAO KEWWEVWY Kol PE eviaia kprtnpla afloAdynonge. H mpooéyyilon autr emrtpémel v
QVTIKELUEVIKI] OVYKPLOT) TNG atO800M G TwV EPYaAEiwV Kal TN Slepevivion NG aLOTILOTIOG TOUG OF
SLLPOPETIKEG KATNYOPIEG KELUEVWV, AKOAOUOMVTAS TN YEVIKOTEPT KATEVOUVGT TIOU £XEL
SapopewBei ot alyxpovn BLBAoypapia.

2.4 IlpokAnoelg kat [leploplopol twv Texvikwv Aviyvevong Al-Generated
Kewpévou

2.4.1 Peudwe Oetikd kat Pevdws ApvnTikd ATtoteAéopata

Iapd ™) onuavTiky TPoodo Tov £xel oNUELWOEl TV avaTTLEN TEXVIKWY aviyvevong Al-
generated kelpévov, ) afloTOTIO TWV ATOTEAEGUATWY TOUG eEakoAovBel va amoTeel
QVTIKEIUEVO £VTOVOU ETLOTNUOVIKOU TtpoANpaTiopol. ‘Eva amd ta onpavtikétepa mpoAnuata
Tov ava@epovtal otn BIBAoypapia elvaln epgavion Pevdws Betikwy (false positives) kot
Yeudwe apvntikwv (false negatives) amoTeAEoLATWY, TA OTOLX UTTOPOVV VA ETINPEATOUV
ONUAVTIKA TN XPNOUOTNTA EVOG GUGTNHATOS QViXVEVONG.

Yeubwe Betikd amotédeopa ep@aviletal OTav £va KE(UEVO TIOV EXEL CUVTAXDEl ATTOKAELOTIKA ATTO
avBpwTo tagvopeitat AavBaopéva wg TTPoidv TexyN TG vonuoovvne. Avtibeta, Prevdwg
APVNTIKO ATOTEAEC A TIPOKVTITEL OTAV éva Al-generated keipevo avayvwpiletal wg avBp®Tvo.
Kot ot 800 TepIMTWOELG £X0UV OTJUAVTIKEG TIPAKTIKEG CUVETIELES, KABWGS UTopovV EiTe va
o8nynoouvv oe &81kn ap@LoPrTnomn TG aUBeEVTIKOTNTAG EVOG aVOPWTILVOU KELUEVOL E(TE VX
emtpéPouv TN Un aviyvevoun xpnon epyaieiowv lMapaywywkng Texyntig Nonpoovvng.

Ta T0600TA PeLSWG BETIKWV ATTOTEAECUATWY ATOTEAOVV £VAV ATIO TOVG G LAVTIKOTEPOUG
A6YouG yix Toug omoioug ta uTtdpyovTa epyadeia evtomiopov Al 8ev O tpémeL va
XPNOHOTIOLOVVTAL WG HOVASIKO aTodelkTikO oToEio o€ Sladikacieg aiLoddynong, oTwg
N akadnpaikn afloddynon 11 Siepevivnon mepLoTATIKWV AoyokAomr|§ [9]. AvtioToxa, 1
UTEPBOALKT] EUTILOTOCUVT OTA ATIOTEAECUATA TWV EPYAAEIWV AVIXVELOTG TEXYNTIG VOT|LOGUVNG
umopel vat 0dnynoeL o€ AavBaopéves amo@Aacels, Wiaitepa 6tav ev AapBdvovtatl vToYm ot
TePLOpLopol Twv (Slwv Twv povtédwv [10].

2.4.2 Emidpaon twv Al-Enhanced Kewpévwv

"Evag akoun onuavtikdg meploplopds agopd ta Al-enhanced keipeva, Sniadn kelpeva mou
€xouv apyka ouvtaxBel amo avBpwto aAAd €xouv BeATiwOel 1] avadiatuTtwOel pe ™ Bonbela
epyadeiwv Mapaywykng Texyvntig Nonpoouvng. H katnyopia autn StagopoToleital onuavTikd
amo ta mApwe Al-generated keipeva, KaBws cUVSVALEL XAPAKTNPLOTIKA AVOPWTILVNG Kol
HNXQVIKTG GLYYPAPNS.

H av&avopevn xprion epyadeiwv 6mws to ChatGPT yia yYAwoowkn emipédeia, S16pOwaon Bgoug,
LETA@POOT Kol avadSlatuTiwoTn KaBloTtd oAogva SUCKOAGTEPT) TN caEn SlakpLon HeTadl
avOPMOTIVNG KAl UNYAVIKNG ouyypa@ns [6], [7]. Q¢ amotédeopa, oL teploaoTEpOL AviyveuTeg Al
TIEPLEXOUEVOV EUPAVI{OVY ALOONTA pELWpEVT aTtoSoon dTav aglodoyolv TéTolov el6oug VBPLSIKA
keipeva.

Map&AAnAa, ol texvikeg Tapd@paon (paraphrasing), eite mpaypatomoloVvtat amd GvBpwto eite
atd e€elbikevpéva epyaleia Texvn TG vonuooL g, HTtopolV va LETARAAAOUV GTUAVTIKA T
YAWOOKA XXpaKTNPLOTIKG VoG Al-generated kelévou. AKOLT KoL TTEPLOPLOUEVES TTAPEUPATELS
0710 AeEIAGYL0 1] 0T Soun) TwV TPOTAcEWY Elval SuvaTdv va HELWGOLY aLeONTA TV
ATOTEAEOUATIKOTNTA TTOAAWV aviyvevTwy [15].
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2.4.3 EEEAEN Twv MeydAwv IMwookwv Movtédwy (LLMs)

H ouvexn¢ eEéAln Twv peydAwv YAWOOIK®OV HOVTEAWV ATOTEAEL pia kO OTUAVTIKT TTPOKAN 0T
Yo To CLOTHUATA AViXVELONG. OL TIEPLOGOTEPOL avIXVEVTEG Al eKTTAULSEVOVTAL XPT|OLUOTIOLOVTAS
Kelpeva ov €xouv mapayBel amd CUYKEKPLUEVEG EKSOGELS YAWOGIKWVY HOVTEAWV. Q0TOGO, KaBw§
EUPAVI{OVTUL CLVEXWG VEOTEPEG EKBOTELS E BEATIWUEVES YAWOOLKEG SUVATOTNTES, 1] ATTOS00M
TV 18N ekTTaSeVPEVWVY EpYaAEiwV evToTiopoU Al evééyetal va vtoaduiletal

H av€avopevn moldtnta Twv TapayOUEV®VY KEWUEVWV HELWVEL CTASIAKA TIS S1apopéS HeTAED
AVOPOTILVIG KL UMY AVIKTG YPAPT]S, KABLoTWVTAS TNV aviyvevon odosva SuokoAdtepn [14].
Avtiotoya, amd v BipAoypa@io TpokOTTEL OTL akOuUN Kol cUyxpova supervised povtéAa
TAPOLOLAlOVY PELWMEVT aTOS0aT OTAV E@aproOlovTal o€ Kelpeva Tov £xouv TtapayBel amd
VveOdTePeS YeviéG LLMs 1 o€ SlapopeTikd emotnuovika media [11].

H Swamiotwon avth vrtoypaupilet 6tin avantuén Epyaieiwv evtomiopov Al-Generated Kelpévwv
Sev amotelel oTaTikd TTPOPANUA, 0AAG pia Stadikacia TTov amattel cuveyn emkalpoToimon T6co
Twv §eSopévwy eKTIAiSEVON G 000 KL TWV (BLwV TWV HOVTEAWV.

2.4.4 Awgavela kat Eppnvevoipndtnta twv AToTeEAEGUATWY

‘Evag akOun TEPLOPLOUOS APOPA TN SUCKOALX EPUNVEIAS TWV ATIOTEAEGUATWY TIOV TIAPAYOUV T
TIEPLOCOTEPX EUTIOPLKE epyadeia aviyvevong Al ZTIG TEPLOGATEPEG TEPITITWOELS, TA EPYUAELL
ETILOTPEPOLV VA TTOGOOTO TOAVITNTAG XWPIG va eEyolv TIola YXPAKTIPLOTIKA TOU KEWWEVOU
08NyNoav oTNV TEALKI] EKTIUNOT.

H meploplopévn Srapavela twv adyopibuwv Suoxepaivel Tnv afloAdynon ¢ alomoTiog Twv
QATIOTEAECUATWY KAL TIEPLOPILEL TNV EUTILOTOOVVT] TWV XPNOTWY, Slaitepa dtav Ta epyaieia
XPNOHOTIOLOVVTAL YIa TN AN aTto@AGEWY UE ONUAVTIKEG oLVETELEG [16]. Tl Tov AdYyo auTd, 1
BBAoypa@ia vTtoypappilel TNV avAyKN QVATITUENG TIEPLOGATEPO EPUNVEVGILWY CUGTNUATWY
aviyvevong, Ta omoia B TapEYouV TEKUNPLWUEVES EVEEIEELS Kol OXL HOVO i GUVOALKT)
TOAVOTNTA TAPAYWYN§ ATO TEXVITI] VONLOOUVT TIoV potalel avBaipetn.

2.4.4 YuvoAw Amtotiunon twv Ieploplopwv

H o¥yxpovn BiBAloypa@ia cLUYKAIVEL 6TO CUUTIEPACHA OTL, TTAPAE TN O UAVTIKY] TIPO0S0 TWV
TeEAsVTAlWY ETWV, Kapia Stabeoiun texvikn dev pmopel va e€ao@aiiost améAvTa alOTIOTY
avayvwplon Al-generated kelpévov og 0Agg TI§ TTEPITTWOELS Xp1ions. H amdédoon twv
CUOTNHATWVY EMMPEATETAL ATO TO £(50G TOV KEWEVOU, TO XPTCGLLOTIOLOVUEVO YAWGCGLKO LOVTEAO,
Tov Badpod avbpwtivng TapéuBaong, TI§ TEXVIKEG TAPAPPACTG KAL TNV TTOLOTNTA TV SESOUEVWY
ekmaidevomng . g €k TOUTOU, OL TEPLOCOTEPOL EPEVVITEG CUUPWVOVV OTL TA ATIOTEAECUATA TWV
Aviyveutov Al, Oa TIpETEL va eppunvevovTal wg eVSEIEELg TOAVOTNTAG KAl OXL WG
adlap@ofn T anddeldn mpoédevong tou kewpévou [9], [10], [14].

H Suamiotwon aut) amoktd Saitepn onpacia yio Ty mapoloa SIMA®UATIKY epyacia, KaBwen
OUYKPLTIKT] a§LOAGYT 0N TWV EPTOPIK®V EPYOAEIWV TTOU TIPAYHUATOTIOLEITAL OTU ETTOUEVO
KEQAAQLX ATIOCKOTIEL AKPLBWG 0TN SLEPEVVTOT TOV KATA OO oL BewpnTikol autol Teplopilopol
emBeBalwvovtal kal aTNV TPALN.

2.5 Avaoxommon EpyaAeiwv Aviyvevong Al-Generated Keipévou

H avamntuin peydAwv yAwookmv LOVTEA®WY KaL 1) evpeia vioBEtnon spappoywv Mapaywykng
Texvnmig Nonpoovvng odnynoav ot dnpovpyia evog peydAou aplbpol epumopikwy epyareiwy
aviyvevong Al-generated kelpévov. Ta epyodeia quTA XPNOLLOTIOLOVVTAL TTAEOV OE EKTIALSEVTIKA
BpOHaTA, ETIYEIPNOELSG, EPEVVITIKOVG 0PYAVIOHOVS KAl EKSOTIKOUG 0IKOUG, LE GTOXO TNV
EKTIUNOMN ™G IOV G TIPOEAEVON G EVOS KELUEVOU KaL TNV UTIOGTHPLEN Sladikaciwv a&loAdynong
™G AUOEVTIKOTNTAS TOV.
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Te avtiBeomn e TIG EPEVVITIKEG TIPOCEYYIOELS IOV TTAPOUGLAGTNKAY OTLG TIPONYOUUEVEG EVOTNTES,
T ePTIOPIKG epyaieia £xouv oxediaotel yia xpnomn amo un eEeldikevtévous xpriotes Kat Sivouv
£UQOOT GTNV EVKOALQ XP1)OTG KAL GTNV TAYVTNTA TOPAYWYNS ATOTEAECUATWVY. 6TO0O, Ol
TEPLOCOTEPOL TIAPOXOL SEV SMLOCLOTIOLOVV AETITOUEPEIG TIANPOPOPIEG CYETIKA LLE TOVG
aAyopibuoug, ta Sedopéva ekmaibevong 1 Ta kpLtpLa TAEVOUN oG IOV XPNCLUOTIOLOVVTAL,
YEYOVHG TTOU SUGXEPALIVEL TNV AVTIKELUEVIKT) GELOAGYN 0T TNG AELOTILOTING TOVG,.

2.5.1 Xapakmplotika kat Aettovpyies twv Epmopikwv Epyadeiwv

[Mopd Tig oNUAVTIKEG SLa@opéS HeTAE) TwV Slabéciuwy epyareiny, TA TEPLOGOTEPA ATIO AUTE
£xouv Ttapopola @loco@ia Aettovpyiag. O xprotnG EL0AYEL TO TIPOG £E£TAOT KEIMEVO KAL TO
OUOTNUA ETOTPEPEL Pl EKTIUNOT OYETIKA PE TO KATA OG0 auTO £xel TTapayOel amd dvBpwo 1
atd epyaAeio Texvn TG vonuooLVNG.

H mapovciaon Twv amotedecudtwv StawopoToteital petafl Twv epyaieinv. Oplopéva
EUPAVI{OLV EVva CUVOALKO TTOGOOTO TILOAVATNTAS TIHPAY WY S aTto Al, Eved AAAA KATYOPLOTIOLOVY
TOo Kelpevo wg avBpwmivo, Al-generated 1] pewkti|g mpoéievong. IMapdAAnAa, apKeTEG TAXTPOPLES
ETILONHAVOUV CUYKEKPLUEVA TUIHATA TOV KEWEVOU TIOV BEWPOVV VTTOTITA, SLEVKOAVVOVTAS TOV
XPNOTN v EVTOTIOEL T oNpeia IOV eMMpEacav TNV TEAKN afloAdynon.

[Tépa amd v aviyvevon Al-generated Tteplexopévov, apKETA EPYAAEIN EVOWUATWOVOUV
TPOCOETEG AELTOVPYIES, OTIWG EAEYX0 AOYOKAOTING, SnuLovpyia ava@opwy, emeepyacia
eyypagwv PDF 13 Word, Siaxeipion moAAamAwy xpnotwy, kabwg kat Stacveon péow APl ya
ETALPLKESG EQAPHOYEG. AV KoL 0L SUVATOTNTEG AUTEG SLAQOPOTIOLOVV TIG SLABETLILEG TAATQOPLLES
WG T(POG TN AELTOVPYIKOTNTA, SEV ATTOTEAOVV ATIO PHOVEG TOUG EVEELEN peyadlTepNS akpifelag
otV aviyvevon Al-generated keipévov.

2.5.2 Zuykprtikég Aflodoynaoeilg otn Aebvr BifAloypapia

INuepa StatiBetal peydAog aplOpdg epmoplkwy kat SladIKTUaK®OV epyareiwv aviyvevong Al-
generated kelpévouv, Ta omola amevBUVOVTAL GE SLAPOPETIKEG KATNYOPLEG XPNOTWV KoL
KOAUTITOUV SLa@OpPETIKEG avaykeS. Oplopéva €xouv oxeSlaoTel KUPIWG Y xprion otV
EKTAISEVOT), GAAQ ETILKEVTPWVOVTAL GTOV EAEYXO ETTAYYEALATIKOV, STLOCLOYPAPLKOV 1)
SLASIKTUAKOV TEPLEXOUEVOU, EVM OPKETEG TIAATPOPUEG TUVSVALOVV TNV AVIXVELOT] KEWHLEVOU
Mapaywykng Texvntig Nonpoovng pe vmmpecieg eEA€yxov A0YOKAOTTG Kot Stayelplong
TIEPLEXOUEVOV.

Ta epyadeia StapopomoloVival wg Tpog Ti§ SIaBECLUES AELTOVPYIES, TIG VTTOOTNPL{OUEVES
YA®WGGES, TOUG TTEPLOPLOUOVG UNKOUG, TN SUVATOTNTA HETAPOPTWONG EYYPAP WV, TOV TPHTIO
TPOGRacoNG KAL TO LOVTELOD XPEwaNG. Alaopés TapovotadovTal ETONG 6TOV TPOTIO ATOS00M G
Twv amotelecpatwyv. Oplopéva epyadeia emotpé@ouv mBavotnta 1} mocootd Al-generated
TIEPLEXOUEVOV, EVW GAAX TIAPEXOVV AEKTIKT KaTyoploTtoinon 1| emonpaivouv empépous
TIPOTACELG KOL TUHATA TOU £EETALOUEVOU KELLEVOU.

H avopoloyévela autr Sucyepaivel thv dueon cUyKpLoT TwV ATOTEAEGUATWY. 'Eva T0600TO TtOU
ep@avifetal amod pia mAat@opua Sev ek@palel amapaltnta TV (Sl £vvola e TO avTioTolyo
T0G00TO HIAG AAANG, KAB®G UTTOPEL VO AVTITIPOGWTIEVEL TI) GUVOALKT TILOAVOTNTA UIXAVIKN G
TIPOEAEVONG, TO TIOCOCTO TOV KELHEVOU oL TagvounOnke wg Al-generated 1 évav e0wTepLKO
SelkTn eUTIIOTOOVVNG. ZUVETIWG, 1] CUYKPLTIKT] AELOAOYNOT TWV EPYUAEIWVY ATTALTEL TNV EQAPLOYT
EVIALWVY KAVOVWV KATAYPAPNG KoL EPUNVELNGS, TIPOKELUEVOU T SLUPOPETIKA ATIOTEAECUATA VO
UETATPATIOVV GE KOLVEG KOL GUYKPIOLUES KATNYOPIES.

H avaAvtikn tapovcioon Twv epyaieiwv Tou emAExONKaV yIo TNV Tapoloa £PEVVA, KaBws Kal
TWV EMUEPOVG AELTOUPYLKWV XAPAKTNPLOTIK®V TOUG, TIPAYUATOTIOLE(TAL 6TO KEQHAALO TNG
uebodoloylag.
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2.5.3 Evprjuata s BiAoypagiog Zyetika pe ta Epmopika Epyaieia

H BiBAoypagia katadelkviel 6TL N amdE00n TwV ERTIOPIKWV EPYAAEIWVY TTAPOUGLATEL ONLAVTIKES
SLaopoToNoELS, TOGO HETAED SLAPOPETIKMV TAATPOPU®V 000 Kol LETAED SLAQOPETIKWOV
KATIYOPLOV KEWEVWY. AlaTioThOnke dTL Ta Stafopa epyadeia ep@avifovv onpuavtikég
AMOKALGELG WG TIPOC TNV AKPIBELX KL TN GUYVITNTA ELPEVIoNS PEVS WS OTIKWVY KaL
Pevdw¢ apvnTikwv anotedeopdatwv [9]. ETonpaivetal 0T, To ATOTEALCUATA TWV
Aviyveutwv Al, §gv Ba TIPETEL VA XPT CLLOTIOLOUVTAL WG ATIOKAELOTIKO ATTOSEIKTIKO OTOLXELO YIX
TNV TTPOEAEVOT) EVOG KELWWEVOU. [9]

Mapdpola cupmepdopata mapovotalel kat o Walters, o omoiog €8e1€e 0TLn alomiotia Twv
epyadeiwv petafarretal avaloya pe To €i80¢ Tou e€eTaldpeEVOU KEWEVOU, TO UTIKOG TOU KAL TO
XPNOHOTIOLOVEVO YAWG KO povtéAo [10]. Avtiototya, 1 cuvexns e€€AEN Twv LLMs Suoyxepaivel
™ Satpnon VPNANG amdSoon g amd Ta VTIAPXOVTA CUCTHUATA VIXVEVOTG TEXVNTNS
vonuoouvng [14].

[81aitepn mpdkAnomn amotedovv Ta Al-enhanced keipeva. AkOun Kat TEPLOPLOUEVES AVOPDTILVESG
TapePPACELS, OTIWG 1] AVASLATUTIWGT 1] 1] YAWOOIKY ETUHEAELN, HTTOPOVV VA LELWGOVV OT|LOVTIKA
TNV ATOTEAEGUATIKOTITA TIOAAWV EPTIOPIKWOV epYaAEiwv [6], [7]. To epnua auTod ATOKTA
Saitepn onpaoia, kabwgs n xprion g Mapaywywkns Texvn g Nonuoovvng atny mpan apopd
0A0EVA KL TIEPLOGATEPO T cUVEPYATia avOp®ToL kat Al Kot O)L ATIOKAELGTIKA TNV AP
TAPAYWYT) EVOG KELLEVOU.

2.5.4 XOvdeom pe v Mapovoa Epeuva

H avaockdémmon g BipAoypa@iag avéSel&e 4ti, Tapd T onuavTikn Tpoodo Tov £xeL onuelwOel
OTNV AVATITUEN TEXVIK®V KoL EPTIOPLK®V pYaAeiwv aviyvevong Al-generated kepévov,
eEakoAov00UV va VTIAPYOVV G HAVTIKOL TIEPLOPLOUOL WG TIPOG TNV aloTLOTIA KAl TN SUVATOTN T
YEVIKELOTG TWV ATOTEAEGUATWV TOUG. [TapAAANAQ, OL TEPLOTOTEPESG SNUOCLEVUEVEG UEAETES
agloAoyoVv Tteploplopévo aplBpd epyaAeiwv 1] EMKEVTPWVOVTAL ATIOKAELOTIKA 0T SLAKPLOT
petad avBpwmvwy kat TANpws Al-generated kelpévwv.

H mapovoa StmAwpatikn epyacia emiyelpel va KaAUPEL LEPOG AUTOV TOU EPEVVTTIKOV KEVOU
Héow NG ovoUaTIKiG akloAdynong 20 epyaleiwv aviyvevong Al-generated kewpévov o 30
KOLVQA Kelpeva, Ta oToia katnyoplomolovvtatl o Human, Al-generated kat Al-enhanced. H
XpMNom eviaiov cuVOAoU SeSOUEVWV KAl KOWV®V KPLTNplwv afloAdynonG ETIITPETEL TNV GUEDT
oUYKPLOT TWV epYaAeiwV KAl TN SLEPEVVI O TNG CUUTIEPLPOPAS TOUG TOGO O€ KaBopa avBpw v
kot Al-generated keipeva 660 Kal 0€ TEPITTWOELS OTIOV GUVVTIAPXOLVV AVOPWOTILYN KAL UNYAVIKY
oupfoAn.

2.6 Zuvoym Kepaiaiov

H BiBAoypa@ixny avackdmmon avédel&e o0tin paydaia eEEAEN s apaywykns Texvn g
Nonuoovvng éxel HETABAAEL GTUAVTIKGE TOV TPOTIO TAPAYWYN S Kat S1d8oon§ ypattov
TIEPLEXOUEVOV, SNULOVPYOVTAS TIAPAAANAQ TNV AVAYKT AVATTTUENG a€LOTILOTWVY TEXVIK®OV Kl
epyareiwv aviyvevong Al-generated keipuévov. H avgavopevn xprion HEYAAWY YAWOG KWV
HOVTEAWV OE EKTIALSEVTIKA, EPEVVITIKA KOl ETIAYYEAUATIKG TIEPIRAAAOVTA £XEL KATAOTHOEL TNV
aloAdynom TG AUOEVTIKOTNTAS TWV KEWWEVWV EVa IOLAUTEP X ETIKALPO EPEVVNTIKO AVTIKE(HEVO.

H avdivon twv velotapevwy Tpoceyyioewv £8elée 0TL Exouv avantuyBel SlapopeTikeg
Katnyopieg pe®dSwv avixvevong, OTws oL oTATIOTIKES Kal zero-shot TexvikEg, oL pébodot
emBAendpevn g udBnong kat oL eeldikevpéves Tpoaeyyioels. MapdAAnia, n Snpovpyia Kowwv
benchmarks kat cuvéAwv edopevwv cuvéBade otn cuoTNUATIKOTEPN aLOAGYN 0T TWV
TIPOTEWOUEVWV PHEBOSWV KL OTNV KAAUTEPT GUYKPLOILOTNTU TWV ATOTEAEGUATWY PETAED
SLLPOPETIKWV EPEVVITIKWV EPYACLDV.

Qotd00, N BLRAOYpaia kaTtadekviel 6TL EakoAouB0UV va UTIAPYOVY CTLAVTIKEG TTPOKAT|OELS. H
ep@avion Peudws BeTIkwV Kol PeUSWG apVNTIKWV ATOTEAETUATWY, 1] TIEPLOPLOUEVT] SUVATOTITA
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yevikevong oe vedTepA YAWOOIKA LovTEAQ, 1) SuokoAia aviyvevong Al-enhanced keévwv, KaBwg
Kot 1 EAAeWPM Slapavelag Tou XapakTnpilel Ta TEPLOCOTEPA EUTIOPLKA EPYAAELN, ATTOTEAOVV
Baokols TEPLOPLEOVG TIOV ETINPEG{OLY TNV A&LOTILOTIX TWV VPLOTAUEVWY AVoewV. ETtimAgoy,
SLamoTWONKE OTL 0L TTIEPLOGOTEPEG SNUOCLEVUEVEG LEAETEG AELOAOYOVV TTEPLOPLOUEVO ApLOpd
£PYAAEiWV 1] ETKEVTPWVOVTUL ATIOKAELOTIKG 0T Stakplon Heta€d avlpomvwy kat TApws Al-
generated KeWévwv.

Me Bdon ta mapamavw, TPOKVTITEL 1] AVAYKT Yl L0 CUCTIUATLKY KOL EVIXIX CUYKPLTIKY)
a&loAdynon peyadtepov aplBpol epyaleiwv, XproLHOTIOLOVTAS KOO cUVOAO SeSopévmv Kal
opoldopopen pedodoroyia a&loAdynong. H tpocéyylon autr] EMITPETEL TNV AVTIKELUEVIKT
oVYKpLOT TNG atdS00M¢ TwV SLabeciwy epyareiwy kol v AN pEatepn Slepevivnon Twv
SUVATOTATWV AAAG KL TWV TIEPLOPLOIWYV TOUG O€ SLAPOPETIKEG KATNYOPIES KEWHEVWV.

Yto mAaiolo auTo, 1 Tapovoa SIMAWNHATIKY epyacia aflodoyel koot epyadeia aviyvevong Al-
generated Kelpévou o€ TpLAVTA Keleva Tou katnyoplomolovvtal oe Human, Al-generated xat Al-
enhanced. H emidoyn g ouykekpiuévng pebodoroyiag amookomel otn Slepgvvnon tng
GUUTIEPLPOPAS TWV EPYAAEIWV OE PEAALCTIKA GEVAPLA XPT)OTG KL 0T SLapOp@ o WG

0AOKAN pWUEVN G EIKOVAG CYETIKA LLE TNV ASLOTLOTIA KAL TN XPNOTIKOTNTA TOUG. XTO EMOUEVO
KEQAANLO TOPOVCLAJETAL AVAALTIKA 1) peBoSoAoyia TTou akoAovBnOnke, meplappfavovtog tnv
EMAOYN TwV epyaleiwy, T Snuovpyia Tou cuvoAov Sedopevwv kat T Stadikacia afloAdynong.

3. MeBodoroyia

To mapdv ke@aAalo Tapovotdlel tn peBoSoAoyiKn TPOCEYYLOT IOV AKOAOLVOBNKE Yo TNV
agloAoynon epyoieiwv avayvaoplong KELLEVOU TeXVNTNG vonpoouvng. H peAétn Baoiotnke o€
eumeLpLkn aglodoynomn 20 epyadelwv eVTOTIONOU KELLEVWY TIOV TtapnxOnoav amod Texvnt)
Nonuoouvn, ta omola Sokipdotniav oe cVvoAo 30 ayyAo@wvwv kelpévwv. [apaiinia,
TPAYUATOTIOW|ONKE EPWTNUATOAGYLO PLE OKOTIO TN GUYKPLON TNG ATTOS00N G TWV EPYAAEIWV [E TNV
avBpmTvn kpion.

H pebBodoroyia opyavwbnke og Stadoxikd oTASLa. ApYIKAE TTpAYHATOTION|BNKE 1) ETAOYT] KoL
Katoypapn Twv epyaieiwv evtomiopov Al-Generated Kepévwv. Ztn ouvéxela Snpovpynnke to
Setypa kepévwy, To omoio eplapfave avBpwmva, Al-generated kat Al-enhanced keipeva.
AkoAovOnoe 1 UTTOBOAN TWV KEWWEVWY OTA EPYAAELQ, 1] KATAYPOAPT] TWV ATIOTEAECUATWY OE KOLVT|
KA lpako mOavotnTag Al, n HETATPOTIN TOUG o€ SUASIKEG TAEIVOUTOELS KAL O UTIOAOYLOHOG TWV
HETPLKWV agloAdynong. TEAOG, T ATIOTEAECUATH TWV EPYAAEIWV CLYKPION KAV HE T
QTOTEAETULOTA TOV EPWTNUATOAOYIOV avOpwTIVNG a§loAdyn oM.

3.1 Epevvntika Epotiuata

H Simlwpatwkr epyacia Baciletal o€ éva 0UVOAO EPEVVITIKWV EPWTNUATWY, TA OOl
OTIOOKOTIOVV OTT) CUCTIUATIKI A§LOAGYTOT TNG ATOTEAECUATIKOTN TOG TWV EPYNAEIWV
evtomiopov Al-Generated Kewpévwv kat otn Stepeivnon ¢ 6YXECTG TOUG HE TNV avOpwTILVN
kplomn. Ta epeuvnTikd epwTpATa Slapop@wBNKav pe faon Ta Bacikd nNTpaTa Tou
avadelyOnkav ot BALOYpa@ K avackdTmon, 6w 1 LETABANTOTNTA TNG ATOS00NG TWV
epyadeiwv, N Umapén Peudwg BeTikwV Kal Peudws apvnTIKWV Taglvounoewy, | EVTTABELX o€
Tpomomompéva Al-generated keipeva kain affefatdmTa yOpw amo TV KAVOTHTA TWV
avBpwmwv va avayvwpilouv Al-generated mepieyopevo [1], [3], [6], [7], [8]-

Ta epeLVNTIKA EpWTHATA TTOV PEAETONKAV Elval Ta €€1¢: kAL auTO eival VT IOV
vmoopifovtal

EE1: Ye moto Babuo ta Snuo@iAn epyaleia avayvapiong KELUEVOU TEYVITIE VONUOTUVNG UTTOPOUV
va SLakp(vouy amotedsouatikd ta avlpomiva and ta Al-generated keiyeva;
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To epTnpa avtod e€eTdlel T BACIKN IKAVOTNTA TWV EPYAAEIWY VA TTPAYHATOTTOLOVV 0pO1)
Svadwr) tagvounon petadd avBpwmivou kat Al-generated kewpévou. H amavtnon oto epotnpa
avtd Baciletal 0Tov VTOAOYLOUO GUVOALK®OV LETPLIKWV atd8oon ¢, 6w Accuracy, Precision,
Recall kat F1-score, yix k&0e gpyaieio.

EE2: [1i)¢ uetafdietarl n amddoon twv epyaieiwv étav ta apyikd Al-generated keiyeva
vmoBdAlovTal o€ TEPATEPW YAWOTTLKT KaL UQOAOYLKY TPOTOTI0NGN UECW TOV (5Lov povTédov
TaAPaywyns, UE GTOY0 VA TTPOTOUOLE{OVY TIEPLOTATEPO TE AVOPWTILVY YPAPT];

To epddTnua avto ovvdéetal dueoa e TN PLBALoypapia mov avadelkvieL 0TL TEYVIKES OTTWS
paraphrasing, rewriting, aAAayr Upov¢ kat Tpoobnkn avlpdTIVwY YAWOOLKWV YAPAKTNPLOTIKWOV
UTTOPOVY VA UELWTOVY TNV ATIOTEAEGUATIKOTNTA TWV aviYVEVTWV [5], [6]. ZT0o mAaioto Tn¢
mapovoag epyaoiag, n emidpacn avth eetaleTa uéow tn¢ karnyopiag twv Al-enhanced ketpévwv.

EE3: [lota spyadela mapovotd{ovv Thy vPnAGTEPY Kat Tola TH YaunAdtepn amodoon ue Baon
UETPLKES Taévounong, 0mtws Accuracy, Precision, Recall kai F1-score;

To epdTNUA AUTO EMITPETEL TN GUYKPLOT TWV ElKOGL Epyalelwy mov aélodoyolvtal atny mapovoa
epyaoia. H oVykpion Sev meplopiletar atn ouvodikn axpifeia, adldd Aaufdvel vtoyn kat emuépouvg
UETPLKEG, WoTe va eéeTtaotel av éva epyadeio mapovaotdlel, yia mapaderyua, vpnin tkavotnta
evtomiopov Al-generated kelpuévwy adld tavtoypova avénuévo kivéuvo Yevdws OeTikwv
taévounoewv.

EE4: X< moto Babud ot avBpwTot umopovv va avayvwpioovv av éva keluevo el mapayOel amd
TEYVNTH VONUOGUVY;

To epTnUa QUTO €€eTAEL TNV LKAVOTNTA TWV AVOPAOTIUVWY CUUUETEYXOVTWY VA TAELVOUTIOOUY
kelueva we avBpwmva 1 Al-generated. H diepeivnon tng avBpwmivng kpiong sivat onuavtiky),
KkaBwg n Bifroypapia Seiyvel 6Tt ot avBpwmot Sev eival Tavtote o€ Oéon va avayvwploovy ue
OUVETIELQ TNV TIPOEAEVTT) EVOS KELUEVOD, LOLaiTepa OTav To Al-generated mepieyouevo eivai
OUVEKTIKO, pUOLKO 1] TpomtoToinuévo [2], [3].

EES5: I[1d)¢ ovykpivetar n avBpwmivn kpion ue tnv amédoon twv epyaieiwv Al detection oo mio
ATAUTNTIKO OET KELUEVWV TNG UEAETNG;

To epawTnUa QUTO e€eTAlEL AV TA EPYAAELQ UTIEPTEPOUV 1) VGTEPOVY EVAVTL TWV aVOPATIWY € Eva
dUokoAo oevdapio aétoddynaong. I'a Tov 0KOTO AUTO, ETUAEYONKE TO OET KELUEVWY OTO OTIOLO T
epyadeia mapovoiaoav GUVOALKE Ta TTEPLOGOTEPAX AdON Kal xpnouuomolifnke we faon yia
dnutovpyia epwthuatoloyiov. Me autdv Tov TpOTO, 1) GUYKPLON UETAED avOpdTIwV Kat epyalelwy
TPayUaToTOLE(TAL 08 aUVOTIKES OTTOV 1) SLdkpLon UeTady avBpwmivov kat Al-generated
TEPLEYOUEVOU EVAL TTEPLOTOTEPO ATALTHTLKY).

ZUVoALKd, T EPEVVNTIKE EPWTHUATA KAAVTITOVY TPELS PATIKES SLAOTACELS TNS TAPOVOAS EPYATLAG:
TNV TEXVIKT amod00n) TwV epyalelwV, TNV avBekTIKOTNTA Tovs amévavtt o Al-enhanced kelueva
Kat T 6UYKpLot) TouS e TNy avlpdmvy kplon. Me autdv tov tpdmo, n uebodoroyia Sev
mepLopiletal o€ uLa amAr KaTaypapy amoTeAeoudTwy, aAld emidiwkel va aéloAoyrioet Thv
mpakTiky aélomiotia Twv epyaleiwv aviyvevong Al o pealiotikés ovvOrkes yprong.

3.2 MeBodoAoyikd Brjpata

H pebBodoroyia opyavwbnke og Stadoyikd otadia, Ta omola Tepdapfavav tnv emAoyn kol
Kataypaen Twv epyoieiwy, Tn dSnuovpyia tou Selypatog Kelpévwy, I Stegaywyr) Twv SOKIHWY,
TNV KAVOVIKOTIO(10T) TWV ATOTEAEGUATWY, TOV UTIOAOYLOHO TWV HETPLKWY AELOAGYNONG, TV
ETIAOYT TOU OET KELEVW®V YLK TO EPWTNLATOAOYLO KAL TN GUYKPLOT TNG ATOS00MG TWV EpYaAeiwv
ne Tv avBpwvn kpiomn. Ta TSI U TA TAPOoVGLATOVTaL AVOAUTIKE OTLS akOAOVOES
UTIOEVOTITES.
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3.2.1 Emoyn Epyaieiwv Aviyvevong Al-Generated Ketpévwv

Tt peAétn ovpmepAn@dnkav 20 epyaieia avayvaplong Al-generated keipévou. H emloyn twv
epyadeiwv Baciotnke o€ cuvduacud kpLrpiwv. Apxikd, A@OnKe VTIOYM 1 TTAPOUGia OPLOPEVWV
epyadeiwv o oxetikn BLBAOYpa@ia, kaBws TTPONYOUUEVEG HEAETES EXOUV AELOAOYNOEL T
AVAPEPEL CUYKEKPLUEVOUG aVIXVELTEG Al 6TO TAXIGLO TNG AVAYVODPLONG KEWWEVOU TIAPAYOLEVOU
atd texyyn vonpooUvn. lapdAAnda, emAexOnkav epyaieia o eival SUo@ AT Kl EDKOAX
mpooBacipa Stadiktuakd, kadwes autd eival TBavoTepo va xpnopomomBolv oty Tpaén amd
(POLTNTEG, EKTIALSEVTIKOUG, 0PYAVIOUOVG 1] EMAYYEAUATIES,.

EmumA£ov, emiSLwydnke 1 kAU M SL@opeTIK®VY TUTIWV EPYAAEIWV, OTIWG EUTIOPIKA EPYAAE(Q,
Swpedv SLASIKTLAK®OV AVIXVEUTWV, EPYAAEIR [LE EPEVVNTIKO 1] Open-source YapakTipa, Kabwg
KoL £va LEYAAO YAWOGIKO HOVTEAD TIOU XpToLoTomOnke wg afloAoyntig. Me autdv Tov TpOTO,
To Selypa epyalieiwv Sev eplopiotnke o€ pia povo kammyopio Avoewv, AAALG ATTOTUTIWOE £Va
£VPUTEPO PAcpA SlaBéciuwy eTIAOYWVY 0TV ayopd Kat ot BAoypagia.

Ta epyadeia ov a&loAoynOnkav Ntav ta e&g:

1) Copyleaks,

2) GPT-5 output,

3) GPTZero,

4) Turnitin,

5) GPTKit,

6) Originality.ai,

7) Sapling,

8) DetectGPT,

9) QuillBot Al Detector,
10) Surfer Al Content Detector,
11) Detecting-Al.com,

12) Al Detector Pro,

13) Free Al Text Classifier,
14) BinocularsAl,

15) ContentDetector.ai,
16) Phrasly,

17) SciSpace Al Detector,
18) Scribbr Al Detector,
19) Undetectable.ai kat
20) Winston Al

Ta epyaleia pmopovv va opadomomBovv o técoepls Baoikés katnyopies. H mpwtn katnyopia
meplapPavel epmopikd 1) paid-oriented epyaieia, 6Twg ta Copyleaks, GPTZero, Turnitin,
Originality.ai, Winston Al kot Undetectable.ai. H §e0tepn katnyopia meplapfdavel Swpeav 1
evpéws mpooPaoipa epyaieia, 6w ta QuillBot, Surfer Al Content Detector, Detecting-Al.com, Al
Detector Pro, Free Al Text Classifier, ContentDetector.ai, Phrasly, Scribbr kat SciSpace. H tpitn
katnyopia mephapBavel epyadeia epguvnTikoL 1 €181KoV YapakTipa, OTws ta DetectGPT kat
BinocularsAl. Té\og, To GPT-5 output e€etdotnke Eexwplotd wg mpooéyylon LLM-as-a-judge,
kaBwe dev amotedel e€elSikevpévo epyareio Al detection, 0AAG Yevikd peydAo YAwGGIKO HOVTELD
IOV XPNOLLOTIO|BNKE yio TV ektipnomn mbavotntog Al-generated keipévou.

[Tépa amd v Tepapatiy a§loAdynon ¢ amodoons Twv epyaAeiwy, TpaypatomomOnke Kot
OUYKPLTIKI] KATAYpA®!] TwV BACIK®OV YAPAKTNPLOTIKWVY TOUG. ['la kKaBe epyaieio Kataypa@nkay
To 6voua, 1 LEB0S0G aviyveuong, Ta BACIKA XAPAKTNPLOTIKA AELTOVPYING, TO KOGTOAOY KO
HOVTEAO, TO KOGTOG ETIUEPOVG AELTOVPYLWOV, 1 SuvaTOTNTA EAEYXOV apXEiwv 1 oUvEean§ pe
eEWTEPIKES TINYEG, 1] S1A AELTOVPYIKOTITA KOL 0L SLABECIUEG EVOWUATWOELS, ) LoXUPLIOUEV
akpiBela amd Tov mapoxo, n akpifeia mov Exel avapepBel atn BiBAoypaia, To dplo AéEewv 1
tokens avd vToBoAn, kKaBw¢ kat o TOTTOG SLdBeon G TOL epyareiov, SnAadn av Tpokertal ya cloud-
based 1} local AWon kaBwe katl av TTPOKELTAL VLo EPYUAEID AVOLXTOU KMSIKA.
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H kataypoa@r) autwv Twv oTolXelwv eMETPePE TN ocUYKPLON TwV epyareiwv XL HOVO WG TIPOG TIG
HETPIKEG TAELVOUNOTG, XAAA KL WG TIPOG TNV TIPAKTIKI| TOUG XPNOLUOTNTA, TN SL@AVELX, TOUG

TEPLOPLOHOVG XPTIONG Kol T SuvatdTnTa a&loToino1g Toug o€ TpayUaTiKE TtepBEALovTa, OTIWG
1N ekTaiSevon, 1 akadnuaiky afloAdynomn 1 1 ETAYYEALATIKY XP1ioN.

Ztov ak6Aovbo Tivaka TapovcstalovTal T BACIKA XApaKTNPLOTIKA IOV CUAAEXBN KAV Yo T
epyaleia evtomiopoV Al-Generated kelpévwv katd v mepiodo lavovdplog — Maptiog tou 2026.

Limit

Detection ) Claimed Open Local/
No ToolName Method Features Supported Cost Model Integrations Accuracy Rezi:ast Source  Cloud
1 Copyleaks supervised multi language, free access to the | free up to 25000 Access to 25000 NO Cloud
classifier API, Al Analysis on result characters, API Base
reasoning subscription for more d
2 GPT-5 NO Cloud
output Base
d
3 GPTZero zero shot Highlighted sentences, multi- free up to 10000 Access to 98% true 150000 & NO Cloud
language support, detailed pdf characters, API positives charact Base
reports subscription for ers d
more (up to 500000
words per month)
4 Turnitin supervised Highlighted sentences, multi- Institution has to buy | Access to under 1% NO Cloud
classifier language support (full for English, the Academic API of false Base
limited for long-form Spanish and Integrity Solution - positives d
long-form Japanese), integrated price is negotiated
with the rest of turnitins' tools per institution
5 GPT Kit supervised free for the first 2048 = Access to 93% true 10240 NO Cloud
classifier characters (per API positives charact Base
request), montly ers d
subscription
afterwards as well as
for access to the API
6 Originality supervised Multi language support (Russian, free up to 12000 Access to 97,81% 12000 NO Cloud
classifier Spanish, Turkish, Italian, French, characters, API| Overall Base
German, Portuguese, Dutch, subscription for more 2,4% d
Chinese Traditional, Chinese plus access to better False
Simplified, Greek, Polish, models and multi- Positives
Vietnamese, Japanese, language detection 1,99%
Persian,Korean, Ukrainian, (instead of english False
Indonesian, Hindi, Standard only) Negatives
Arabic, Czech, Swedish, Danish,
Thai, Urdu, Slovak, Norwegian,
Bulgarian, Romanian, and Finnish.
(plus English), highlighted
sentences, confidence
percentages for each sentence as
well as overall
7 Sapling supervised Highlighted sentences, pdf and free for up to 2000 Access to 97%+ 100000 & NO Cloud
classifier docx files support characters per API True charact Base
request, monthly Positives ers d
subscription for more Less than
(metered paid plan 3% False
for API usage) Positives
8 DetectGPT zero shot 95% True YES (fo | Local
Positives r the
and True original
Negatives 2023
model)
9 QuillBot hybrid Multi Language Support limited access for No Claim unclear | NO Cloud
classifier (Afrikaans, Chinese, Danish, free (1200 words per for paid Base
Dutch, English, French, German, request), unlimited plan d
Hindi, Indonesian, Italian, for monthly
Japanese, Malay, Polish, subscription
Portuguese, Romanian, Russian,
Spanish, Swedish, Tagalog,
Turkish, Ukrainian, Vietnamese),
estimated percentage of Human
written vs Human-Al Hybrid vs
Human written provided
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10 | SurferAl hybrid 1000 words per Access to No Claim NO Cloud
Content classifier month for free, API Base
Detector 100000+ (aII the way d

to unlimited)
words/month with
monthly subscription

11 | DETECTING- hybrid Multi Language Support (at least free up to 5000 Access to up to 94% 5000 NO Cloud
Al.COM classifier English, Spanish, German, Arabic, @ characters per API accuracy charact Base

French, Portuguese - works best request - 100 ers d
for English) , multi tool results with = requests/ day.

checks from GPTZero, Unlimited for yearly

Originality.ai, and ZeroGPT subscription

12 | Al Detector supervised Multi Language Support (English, 3 Al Scans per Access to 40000 NO Cloud
Pro classifier Spanish, Portugese, Arabic month. Up to API charact Base

Korean and German), bundled unlimited for monthly ers d
with Al Humanizer subscription

13 | Free Al Text supervised free over 99% 1173 no cloud
Classifier classifier words Base

d

14 | Binoculars zero shot free to use local
Al

15 | Content statistical/ free to use, 99,70% no limit | no cloud
Detector Al heuristic subscription to Base

bundle with other d
tools

16 | Phrasly supervised Multi Language Support, Al free up to 800 words | Access to 99.8% 10000 no cloud

classifier Humanizer, Grammar Checker per prompt, pay as API words Base
integration you go and d
subscription plans
offered
17 | SciSpace hybrid PDF support, DOCX support, Al limited prompts for Zotero 92.8% 100000 | No Cloud
classifier usage probability, Sentence-level free, unlimited for integration words
Al detection, Downloadable report, =~ subscription
Paraphrasing tool integrated,
Multi-Language Support (30+
languages)
18 | Scribbr hybrid Multi Language Support limited access for - No Claim unclear | NO Cloud
classifier (Afrikaans, Chinese, Danish, free (1200 words per for paid Base
Dutch, English, French, German, request), unlimited plan d
Hindi, Indonesian, Italian, for monthly
Japanese, Malay, Polish, subscription
Portuguese, Romanian, Russian,
Spanish, Swedish, Tagalog,
Turkish, Ukrainian), estimated
percentage of Human written vs
Human-Al Hybrid vs Human
written provided

19 | Undetectabl | hybrid limited access for Access to 100% 10000 NO Cloud

e Al classifier free, subscription for | API detection/ = words Base
higher monthly token 0% false d
limits positives

20 | Winston Al hybrid plagiarism checker, OCR support, limited access for Access to 99.98% 100000 | NO Cloud

classifier .docx, .png and .jpg support, multi- | free 14-day ftrial, API accuracy charact Base

language support (English, subscription for ers d
French, Spanish, Portuguese, higher monthly token
German, Dutch, Polish, ltalian, limits and ability to
Indonesian, Romanian and keep using the
Chinese (Simplified)) platform

Mivakag 1: Xapaktnpiotika Epyadeiwv Aviyvevong Texvntiic Nonuooivng

3.2.2 Anpovpyla Aetypatog Ketpévwv

To teAikd oVUVoAO KeWévwy TG PEAETNS amoTelovvTav amd 30 keipeva, opyavwpéva o 10

Bepatika oet. Kabe oet meplapfave tpetg exboxés: éva AvBpwmvo keipevo, éva Al-generated

kelpevo kat éva Al-enhanced keipevo. Zuvolikd, a€loAoynOnkav 10 €€ oAokAnpov avBp®TIVX

kelpeva, 10 Al-generated keipeva kat 10 Al-enhanced keipeva.

H opydvwon Twv KePEVWVY o€ BEPaTIKA €T eMETPEYPE TN CUYKPLOT| SLAPOPETIKWV EKSOXWV TOU

(81o0v 1| TTapopoLov BEpaTog. Me autov Tov TPdTO, 1 afloAdynon Twv epyalieiwv dev Baciotnke o€

aoyeta HeTa&) TOUG KElpeVA, AAAG o€ OUASES KEWEVWVY PE BEUATIKT CUVAPELXL. AVTO ETIETPEYE

Tilo eAeyxOpevn oUykpLom petadV AvBpwmivov, Al-generated kot Al-enhanced mepieyopévou.
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‘OAa T Kelpeva IOV XpNoLoTOWONKaAY GTNV TEPAUATIKY AELOAGYN oM HTAV 6TV AyYALKY
YAwooo. To unkog Twv Kewévwy kKupawvotayv amd 148 éwg 567 AéEels avd keipevo. H emloyn
AYYALK®V KEWWEVWV EYIVE ETELST) Ta TiEpLloaOTEPA epYaAeia evTomiopov Al £xouv avamtuyOei,
ekmaidevtei 1) aflodoynOei kupiwg oe ayyAd@wvo TIEPLEXOUEVO, YEYOVOG TIOU ETIITPETIEL TILO
OGUVETIY KAl cuyKpiown a&loddynomn HeTald Twv epyaleiwv.

Ta §¢ka €T KEWEVWVY KAV OV SLa@OPETIKEG BEPATIKEG Kal SLa@opeTIKA (61 AdYou.
TuykekpLLéva, teplappavay Bepata OTws Ta akpaio abANpata, n alomiotio g avlp®Tivng
UV NG, T CUYKPLOT TIOALTIKWV CUGTNHATWY, 0 POAOG TwV HoUsEiwy, 1 oVYxpovn SovAeia kal To
bonded labour, 1 KOLATOUpQA AVTIKATAGTAGNG AVTL ETILOKEVNG, TO OLKOVOULKO cUotnua laissez-
faire, éva AoyoTEXVIKO/QOMYTUATIKO POUAVTIKO XTIOOTIAOUA, KAO®S Kot S0 TEXVIKA KEIPUEVA TIOV
oxetilovTal pe TNV avayvopLon avBp®Tivng Kivongs Kat SpactnplotiTwy.

H mowhia au | emAgxOnke wote va e€etaotel n amddoon Twv epyaieiwv evromiopov Al oe
SlaopeTikd (61 YpamtoL AGYou, OTIWG ETUYELPTLATOAOYIKE SOKIHLX, KOLVWVIKOOLKOVOUIKA
KE(UEVA, AOYOTEYVIKO KOl TEXVIKO/ETATUOVIKO TIEPLEXOEVO. ME aUTOV TOV TPOTIO, TO Selypa
KEWEVWV SEV TIEPLOPIOTIKE ATIOKAELOTIKA O€ TUTILKA akaSTaikd Kelpeva, aAAG TtepLéAafe Kat
IO ATIALTI TIKEG 1] SLOPOPETIKEG LOPPES AGYOU, OL OTIOIEG PTIOPOVV VX ETINPEXGOVV TNV ATIOS00M
TV EPYUAElwV aviyvevong.

IV mapovoa EPYNCiot XpNOLLOTIOLOUVTAL TPELS KATNYOPLeg KElnEvwy: AvBpwmva, Al-generated
kal Al-enhanced. Q¢ AvBpwmiva yapaktnpifovtal ta keipeva avBpwivng Tpoérevong. Qg Al-
generated yapoaktnpi{ovtal Ta apyka Keipeva Tou Snpovpyndnkayv pe epyareio Tapaywyng
TeXVNTNG vonuooLvng. g Al-enhanced yapakmpifovtal ta Al-generated keipeva Ta omoia
vToANONKaV €K VEOUL 0TO (510 Epyadelo TApaywYN G KaL TPOTIOTIOM ONKAV e 6TOXO VA
TPOCONOLAlOVY TIEPLOGOTEPO O€ AVOPWTILVO VPOG, LECW OAAXY®V GTT SLOTUTIWOT, 0T cUVTAEN,
ot otién kalL oto Ag§AdyLo.

Ta AvBpwmiva kelpeva tpoABav eite amd mpaypatikd Sokipa mov eiyav cuyypagei amd
(PUOLKO TIPOCWTO €iTE ATIO TIPAYUATIKEG SLASIKTUAKEG TINYEG. L€ OAES TIG TIEPLITTWOELS, TA KEHEVA
elyav ovyypa@el 1) SnpootevBel pv amd to 2022 kot pv amd v eupeia StdSoon tov ChatGPT.
H emidoyn auvt £ywve wote va amo@evyBei n TOavoTnTA T Kelpeva va £xouv apaxOel pe
oUYXPOVA EPYAAEiQ TTAPAYWYIKNG TEXVNTIG VOTILOGUVNG KoL VA Xp1oloTomBolv wg Selypata
avOpwTVNG Ypa@ns.

I ™ dnpovpyia twv Al-generated kewpévwy, xpnotpomomBnkav ta epyaieio Chat GPT- 5.2
Instant, Claude Sonnet 4.6 kat Gemini 3.5 Flash. I'a ka6e avOpwmivo keipevo Intdnke amd to
avtiotolyo epyaieio va mapayayet véo keipevo ato (810 Bépa kat pe mepimou avtiotolyo apOud
A€Eewv. Me autov Tov TpoTo, Kabe Al-generated keipevo Statnpoios BePaTIKI CUVAPELX [LE TO
avtiotolyo AvBpwivo Kelpevo, emitpémovtag o Sikain ovykplon HeTa&) Twv §V0 KATNYOPL®V.

H xpnon mapdpolag Bepatikic kat EKTaons Kpibnke amapalt, WoTe oL SLPopEG aTNV
amddoon Twv epyareiwv va un ouvSéovtal Kupiwe e To BEUa 1} TO UNIKOG TOU KELWHEVOU, OAAG HE
TU YAWOOIKAE KAL VPOAOYIKA XAPAKTNPLOTIKA IOV Slaopotolovv ta AvBpwmiva, Al-generated
kat Al-enhanced keipeva.

It Snuovpyia twv Al-enhanced xelpévwv, Ta apyka Al-generated keipeva vmtoBAnOnkav ek
VEOU 070 (510 EpYAAELD TEYYNTIIG VOTILOGUVIG TIOU E(XE XPNOLULOTIOMOEL YIa TNV apXIKN TTapaywyn
TouG. OL08nYyieg TpomoTONoN G TPooAPUATOVTAV AVAAOYX UE TO TIEPLEXOUEVO KAL TO VYOG KGDe
apywov Al-generated kelpévou. Qotd00, akoAovBovoav TV SLa yevikn katevBuvon:
TPOCAPUOYT GE TILO AVOPWTILVO VPOG, HElWwOT TNG TUTIKOTNTAS, TPOcON KN 0pBoypaAPIKWV 1)
GUVTOKTIKOV AB®V, avTIKATAOTAOT) AEEEWV PE CUVOVV A, AAAQYEG 0T OTiEN Kal
SlaopoTtoinon ¢ Sourng opLoUEVWY TIPOTACEWV.

Me avtdv Tov TpoTo, Tar Al-enhanced kelpeva §ev SnpovpyndnkKav pe amoAVTwS UNYOVIKT Kat
eviaia Stadikacia, aAAG pE EAEYYXOUEVT TIPOCAPLOYT] AVA TIEPITTWOT)], SLATNPWVTAS OLWS KOLVO
nebodoroyikd atox0. OL TapaATdV® TPOTTOTOMOELS ETIAEXON KAV ETIELSN AVTIOTOLXEG TEXVLKES

€xouv avapepBel otn BIBAOYpa@ia wG TPATIOL IOV PTTOPOVV VA ETNPEARGOVV TNV ATTOS00T] TWV
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epyoreiwv evtomiopov Al, 18iwg dtav éva Al-generated KeijLEVO TPOTIOTIOLEITAL WOTE VX
ERLPAVITETAL TILO PUOLKO 1) AVOPOTILVO.

3.2.3 AfloAdoynon twv Epyaieiwv

H melpapatikr afloAdynon twv epyareiwv Tpaypatomowmfnke katd tnv mepiodo Maptiov-
Iouviov 2026.

Katd v vmofoAr] twv kelpévwy ota epyadeia evtomiopol Al v §60nke pocBetn mANpoopia
OXETIKA PE TO B, TNV TpoéAgvon 1) TV katnyopia k&Be keypevou. Kabe kelpevo vmofAnonke
auTOUCLO OTO AVTIOTOLYO EPYNAELD, LEGW AVTLYPAPNS KAL ETKOAANONG 1] HEoW TNG SLaBEaiung
AgtToupylag VTTOBOATG KELLEVOU, KL OTT) GUVEXELA KATOYPOPTKE TO ATTOTEAEG LA TIOV TLAPELXE TO
epyadeio. H Stadikaoia autn e@appootnke wote 1 afloddynon va BacileTal amoKAEIGTIKA 0TO
TIEPLEXOLEVO TOV KELLEVOL KL GTOV TPOTO AetTovpylag kaBe epyaieiov evromiopov Al, xwplig
eEwTeplkég evleitelg Tov Ba pmopoVcay va ETNPEACOVV TV TAEVOUNOT).

T kabe epyadeio xpnopomomOnke 1 o ponyuévn Stabéoun ékSoomn otnyv omoia tav Suvaty
N mpocBacn Swpedv katd v Tepiodo TG a§loAdynons. Ze TEPIMTWOELS OTIOV Eva pYAAE(0
Tapeiye TEPLOCOTEPES ATIO pia Aettoupyies 1) emtimeda xprjong, EMAEXONKE 1) TTANPESTEPT
StaBéaoun emroyn xwpis TANpwun. Me autdv tov TpoTo, 1 agloAdynon Baciotnke oty
KOAUTEPN TIPAKTIKA TIPOoa Aot ekSoxr| kK&Be epyadeiov yia évav xpriotn xwpig cuVSPOUNTIKN 1
euTopLKY TpOGRaon.

‘Omov ta epyaieia mapeiyav SuvatdtnTa ETAOYNS YAWOOAS, EMAEXONKE I Ay YALKT YA®GOQ,
KaBws 0Aa ta keipeva tov Seiypatog tav ayyAdewva. H xprion eviaiag yAwooag o€ 6Aa ta
epyadeia kpiBnke amapaitnTn yo T S1ATPNon TS GUYKPLOUATNTAS TWV ATIOTEAECUATWV.

H mpdoBaocn ota epyaieia Sev Ntav eviaia yia OAEG TIG TTEPITITWOELS, KABWGS K&OE epyaieio
S1€0eTe SlaopeTikd povtéAo xprions. Oplopéva epyadeia xpnopomofnkav xwpis Snuovpyia
Aoyaplacpol, péow ¢ dnuoota Slabéaiung Sladiktuakng Tous €kdoone. AAAa epyadeia
xpnowomomtnkav péow Swpeav Aoyaplacuov 1| teptddov Swpedv Sokung (free trial), evw oe
OPLOUEVEG TIEPLTITWOELS ATIALTH BN KE 1) XP1iON TIEPLOGATEPWV ATIO EVOG AOYAPLATUDV AGY W
TIEPLOPLOUWV GTOV APLOUO TWV SLHBECIHWY EAEYXWV.

To BinocularsAl amotéAece Sla@opeTIKN TEPIMTWAT], KABWGS XPNOLLOTTOM ONKE TOTIKAE KoL
eTOPEVWG Bev amalTovoe Aoyaplacpd 1 Stadiktuakr cuvSpour. Avtiotolya, To Turnitin
a&lomonOnke péow akadnuaikns mpdofaone. ZuykekpLuéva, Ta kelpeva 660nkav og Fonb6 tou
emPBAETOVTA KAONYNTN, N ool T VTEBAAE GTO EPYAAE(D KL EMECTPEPE TA OXETIKA
amoteAéopata. Mg Tov TpOTo aQuTO Katéotn Suvati 1 cupmepiAnydm tov epyaieiov Turnitin oty
OUYKPLTIKT a§loAdyn oM, Tapd To YEYOVOG OTL Sev eival epyadeio eAevBepa Stabéaiio oo gupy
KOLWO.

[N k&Be epyareio katl yio KABe KE(PEVO KATAYPAPTKE APXIKA TO ATIOTEAECUA WG TTOGOCTO
mOavotnTag Al. 21N cuVEXELR, TO TOGOOTO AUTO PETATPATNKE o€ Suadikn Tagvounon Human/Al
e Bdon Tov KOO Kavova TagLVOUNOTG TNG LEAETNG. ZUYKEKPLUEVQ, TILEG attd 0% £we kat 50%
To€vounOnkav wg AvBpmTILVES, eV TIHEG pEYoAUTEPES TOU 50% Tagvountnkav wg Al
Emopévwg, n tiun 50% BewpnBnke wg Evdeldn avBpwmivng TpoéAguong kat LOVo oL THEG dvw TOv
50% katoywpnnkav wg Al

H xataypa@r) Tou apxikov mocootol TmBavatntag Al kpiBnke amapaitntn, KaBws Ta epyodeia
Sev mapelyav 0Aa To amoTéAecpa Le ToV (610 TpoTo. H petatpom oe ko Suadikr popen
emeTpePe TNV eviaia a&loAdynom 0Awv Twv epyareiwV PE TIG (BLEG PETPLKEG TAELVOUN OTIG.

Ta meploodtepa epyadeia Tapeixav amotéAeoua o€ LOP@Y| TOG0aTOV TBavOTN TG Al Ze
OPLOUEVEG TIEPITITWOELS, OTAV £va epyadeio Taglvopoloe éva kelpevo wg AvBpwivo, Tapovoiale
TO ATOTEAEG A WG TTOGOGTO TIOAVHTNTAG AvOpOTILYNG GUYYPaAEN§ avTi Y TBavotnTag Al
ovyypa@ne. M'a va SlatnpnBetl eviaia kA ipaka agloddynong, Ta anotedéopata autd
petatpammkay o€ mBavotnta Al mapaywyng pe Bdon t oxéon:
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Al probability = 100% - Human probability

lNa mapadeypa, anotédeopa 60% Human kataywpnnke ws 40% mbavotnta Al. Me autdv tov
TPOTIO, OAA T ATTOTEAEOPUATA ATOTUTIWON KAV oTNV (Sla KA lpaka, 6TTov to 0% avtiotowyel o
TANPWS avBpwmvo amotédeopa kat to 100% oe AN pws Al-generated amotédeopa.

E€aipeon amotédeoe to BinocularsAl, To omoio xpnowpomolovoe §ik6 Tov cvotnua a€loAdynong
Kol 8ev Ttapeixe amotédeopa o€ moocooTiaia kKAipaka mOavatntag Al I'a Tov Adyo auTo, N TEAKN
EPUNVELQ TOU score CUUPWVA UE TO EPYUAEID HETATPATINKE € SuaSikn EvEelEn: amoTteAéopaTa
TIoV avtloTolovoav ae AvBpwmwvo Kelpevo kataywpnOnkav wg 0% Al probability, eve
QATOTEAECUATA TIOV avTioToLlyovoav o€ Al kataywpndnkav ws 100% Al probability. I'a
Tapddetypa, score 6mwg 1.0849, to omoio cUp@wva e To BinocularsAl avtiotolyoloe og Al-
generated mepleyxopevo, kataywpnOnke wg 100% Al probability oto eviaio mAaiolo agloAdynong
™G TapoVoag EPYUCIag.

Tty a&loAdynomn ocuumepAn@onke kat to GPT-5 w¢ tpocéyyton tomov LLM-as-a-judge. Z¢
avtifeon pe ta e€eldikevpéva epyaieia evtomiopov, To GPT-5 Sev xpnoomoun|Onke wg
EUTIOPLIKOG AVIXVEVTNG, OAAX WG YAWOGIKO HoVTEAD afloAdynonG. ZuykeKpLUEVA, TOL INTNONKE va
eKTIUNOEL yia kaOe éva amd ta 30 kelpeva, Eva akplfég ToocooTd TMOAVOTNTAS OTL TO KElpEVO Eixe
ovyypa@el amd Al Ta 30 keipeva §60nkav oto GPT-5 éva Ttpog éva Kol 0L AvT{OTOLXEG EKTIUNOELS
KATaypa@nkav wg mbavotta mapaywyng Al. ZTn cLVEXELX, TA TOCOOTA AUTA LETATPATINKAV GE
Svadikn tagvounon pe Baom tov koo kavova TG peAETng, SnAadn 0% Ewg kat 50% wg
AvBpwmvo kat Tavw amd 50% wg Al

' Tov AdYy0 auTo, Ta amoteAdéopata touv GPT-5 epunvedovtat EexwploTd amd Ta AMOTEAETUAT
Twv eeldikevpévwv Al aviyveutwv. H cupmepAnm Tou emTpémel pia eVvEELKTIKY GUYKPLON
Hetadl epyadelwv €181koV 0KOTIOU Kol EVOG YEVIKOU HEYAAOU YAWOGLKOU HOVTEAOL TTOU KAAE(TOL
VO AELTOUPYNGEL WG AELOAOYNTTG.

Ot peTpkég vmoAoyioTnkav el TV SL00€01UwV £EYKLUPWV ATIOTEAECUATWVY KABE epyadeilov. Xe
OPLOUEVEG TIEPITTWOELG SEV KATEGTT SUVATI 1] GUAAOYT ATOTEAEGUATOS Y TO cVUVOAO Twv 30
KEWLEVWV, A0YW TIEPLOPLOUWV 1] TEXVIKWV LOLUTEPOTHTWY TWV EPYUAElWV. OL TEPIMTTWOELS AUTEG
KaTaypaenkav kat Aapfdavovial utoym oTnv epunveio TwV AMOTEAETUATWV.

Qg epyadeia pe mANpeg Selypa Bewpolvtal ekelva yia Ta 0Tolar GUAAEXBN KAV ATTOTEAEG AT KOL
yia ta 30 kelpeva ™ peAETng, SnAadt yia 10 AvBpwmiva, 10 Al-generated kot 10 Al-enhanced
kelpeva. Xy epunveia ¢ avBektikoTTag amévavtt ota Al-enhanced kelpeva 660nke
HeyoAvTepn BapvtnTa ota epyareia pe AN peg Seiypa 30 amoteAeopudtwy. Ta epyaleio pe
HIKPOTEPO apLOUS SLABECIUWY ATTOTEAECUATWV TTAPOVGLATOVTAL GTOVG THVAKESG, 0AAA TX
OUUTIEPACULATA TIOU aPOPOVV T HETABOAT TNG AdS001|G TOUG SLATUTIOVOVTAL LE HEYRAVTEPN
eTpVAALN.

3.2.4 Metpikeg AELoAGYyN 01N G

IV mapovoa pyacia, wg OeTIKN kKAGon opiotnke n katnyopia Al-generated, v w¢ apvnTik)
KkAdom oplotnke N katnyopia Human. Me Bdon avtdv tov oplopd, True Positive BewpnOnken
owotn tadvounon evog Al-generated 1) Al-enhanced kewpévou wg Al, evw True Negative
BewpnOnke N cwot Tagvounon evog avBpwmivou kelpévov ws Human.

Avtiotowya, False Positive BewpnOnke 1 epimtwon 6mov £va avOpwmivo kelpevo tavoundnke
AavBaopéva wg Al, evw False Negative 0ewpiOnke ) epintwon 6mov éva Al-generated 1} Al-
enhanced keipevo ta&vounOnke Aavbacuéva wg Human.

T v aloAdynomn twv epyadeiwv xpnopomou)dnkav ot petpikég Accuracy, Precision, Recall kat
F1-score. To Accuracy xpnoomoufnKe ylo Ty amoTTwoT THG GUVOALKNS 0pBOTNTAS TWV
talvounoewv kabe epyaieiov. Qotoo0, EMESN 0 BacKOG 0TOXOG TNG LEAETNG Elval 1) a§loAdynon
NG LKAVOTNTAG TWV EPYAAEiwV va avayvwpilouv Al-generated kat Al-enhanced kelpeva,
eetdokav emmAéov oL peTpLkES Precision, Recall kat F1-score.
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To Precision 8eiyvel méoo a&lomioto eivat éva epyadeio 6tav yapaktnpilel éva keipevo wg Al, eved
7o Recall Seiyvel mooa and ta mpaypatikd Al keipeva katapepe va evtomioel. To F1-score
oUVSUVALEL TIG 8U0 AUTEG UETPLKEG KAL XPT)OLUOTIOLEITAL WG GUVOALKOG SEIKTNG LOCOPPOTINUEVTG
amodoong otnv avayvopton Al-generated mepileyopévou.

IV mapovciaon TwV ATMOTEAECUATWY XPTOILOTIOLEITAL apXKa& To Accuracy, kaBwg amoTeAel
£€vav GUecA KATAVONTO SEIKTN TNG GUVOALKNG 0pBOTNTAS TWV TaSlvounoewv. QoTO0O, 1) TEALKN
oUYKpLlomn TwV epyaieiwv Baoiletal kupiwg oto Fl-score, emeldn) n HETPIKT qUTH GUVSVALEL TO
Precision kat to Recall kat amotum®vel KaADTEPA TNV LGOPPOTINUEVT] LKAVOTNTA EVOG EpYAAEiOU
va avayvwpilet Al-generated epiexdpevo. H emloyn auth elvat l8laitepa onpavTiky oto
mAaiolo ™G TapoVoag HeEAETNG, KaBwG Eva epyaieio Sev apkel va Exel vIMAN cuvoAkn akpiBela,
OAAG TTpETEL TAUTOXPOVA VI EVTOTIIEL amtoteAeopatika Ta Al kot Al-enhanced keipeva, xwpis va
tagwvopel AavBaopéva ToAAG avBpwTva kelpeva wg Al

Yto mAaiolo g mapovoag epyaciag, tSlaitepn onpacia £xovv Toco Ta false positives 660 kot Ta
false negatives. Ta false positives ag@opovv avBpwmiva keipeva Tov Tagvopolvtal AavBacuéva
wg Al-generated, yeyovog ov pmopel va £xeL 0OBaPEG CUVETIELEG € EKTIALS EVTIKA )
emayyeApatika meplBaAiovta. Avtiotolya, ta false negatives ag@opouv Al-generated 1 Al-
enhanced keipeva ov tavopolvtal AavBaopéva wg Human, PLeELwVoVTaG TNV TPAKTIKY
XPNOLOTNTA TOU EPYAAEIOV WG pUnYaVIoLoV avixveuong.

T TV MANpéotepn amotiunon g amodoons Twv epyaieiwy, 1 cUYKPLOT TPAYHATOTIOWONKE o€
Tpla emimeda. Apykd eEeTAOTNKE 1) CUVOALKT] amOS00T KABE epyareiov 0TO GVVOAO TV
SLHDESIHWY ATTOTEAEGUATWY. TN GUVEXELQ, 1] aTtOS00n avaAlOnke EexwploTd yix Ta amAa Al-
generated xeipeva kat yix ta Al-enhanced xeipeva. H Stdkpion avtr kpibnke amapaitntn, kabwg
T Al-enhanced keipeva eiyav tpomomomBel pe 0td)0 v pold{ouvv epLlocdTEPO PE avBpwmiva
KOll, GUVETIWG, ATTOTEAOVGAV TILO ATIALTNTIKT TEPITITWOT YA TOUG avIXVELTES Al

3.2.5 Emoyn Zet Ketpévwv yua to EpwtnuatoAdyto

Il TO EpWTNUATOAGYLO XPNOLUOTION|ONKE TO 8° GET EPWTIOEWV, ETIELST 1) TAV TO GET GTO OTO(O TaL
epyaleia mapovoiaoav TV xaunAoTePn amd8001 Kal, TauTOXpova, ixe Sla@opeTikd €806 Adyou
aTd Ta TEPLOOOTEPA VTIOAOLTIO KE(HEVAL ZUYKEKPIUEVA, TO 8° OET KEWWEVWV TAV

AOYOTEXVIKO/ A@NYNUATIKO ATIOCTIAG U POLAVTIKOU XAPAKTIPA, UE SLAAOYO, CUVALGONLATIKY
£VTaom KOl TILo QUotkr] por) Adyov. H emidoyn tou emétpePe v a&loddynon s avOpwivng
kplong o€ £va Lo Aot TIKO Kot AlydTEPO TUTILKO KEIPEVO, GE CUYKPLOT] UE TIG KAQOOIKEG
ekBEoelLG.

Katd v avdAuor Twv amoTEAECUATWY aVA GET KEWLEVWY, IBLAITEPO EVSLAQEPOV TIAPOVGIATE Kot
T0 9° GET KEWEVWY, TO OTIO(0 ATIOTEAETE ETIIONG piat ATTO TIG TILO ATIALTNTIKEG TIEPLTTTWOELS YIX TAL
epyadeia. e avtiBeon pe 1o 8° 6€T, TO 9° €T AVNKEL O€ TEXVIKO/ETIOTNHOVIKS €(60G AdYyoUL KAt
aEOPA TNV avayvwplon avBpmTivng kivnong pécw optical flow, flow vectors, feature extraction
kal classifiers. H teyviki opodoyia, n Tukvi] TANPo@opLaKt Soun Kot TO TILO TUTIOTIOIEVO VPOG
UTTOpOUV VA EMMPEACOVY TNV atOS00M TWV £pYaAeiwV, KABWE TETOLX KEHEVA EVEEXETAL VX
EUPAVI{OVY XAPAKTNPLOTIKA VYNATG TIPORAEYIHOTNTAS KA XAUNASTEPNG YAWOGLKNG TTOKIALXG.

[MapdAo Tov Kot To 9° 0T Tapovaiace XAUnAn amddoon amod TAEVPAS EPYAAEIWY, YIX TO
EPWTNUATOAOYL0 ETIAEXONKE HOVO TO 8° oeT. H emidoyr] aut €ywve wote 1 avBpw vy agloAdynon
va eTIKEVTPWOEL 08 Eva eVIRo KAL CUYKEKPLUEVO OET KEWWEV V.

3.2.6 Zxedlaonog Epwtnuatoroyiov kat AvOpwTiviy AZloAdynon

[ v avBpwTivy agloAdynon An@dnkav voym cuvoAka 94 amaviioets. OL ATAVTIOELS
KataveuOnkav loomooa og Vo opades, pe 47 cvppetexovies otnv Opada 1 ko 47
ovppetéyovtes otnv Oudda 2. H Opdda 1 agloddynoe to avBpwmivo keipevo kot To amio Al-
generated keipevo Tov 8 oeT, evad 1 Opada 2 a§loroynoe to iSlo avBpwvo keipevo kat to Al-
enhanced keipevo tov i51ov oet. 0 166T000G SLAXWPLOUOG TWV CUUUETEXOVTWY ETIITPETIEL TILO
kaBapn oUykplon petadd Twv Yo cuvONKWV a§loAGYN oG,
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OL GUUPETEYOVTEG OTO EPWTNHATOAGYLO TIpONABav atd Tuxaies TNYES Kot Sev avijkav o€
mpokaboplopévn 1 eEreyxOpev) TANBUOULOKY] OHASH, OTIWG ATIOKAELOTIKA (POLTNTES,
EKTIALSEVTIKOL 1] EMAYYEANATIEG GUYKEKPIUEVOL KAGSOL. ETopévwg, To Seiypa avtipetwmiletal wg
Tuxaio kAl eTEPOKANTO SElyLa CUUUETEXOVTWY, TO OTIO(0 XPT|OLUOTIOONKE [LE OKOTIO TNV
EVEEIKTIKN ATOTUTIWOT] TNG AvOpOTILVIG LKAVOTNTAS avayvwplong Al-generated mepileyopévou.

2T0 EpWTNUATOAOGYLO0, OL CUPUETEXOVTES ERAemav Sladoyka Vo kelpeva. T'a kaBe keipevo Toug
ep@oavilotav 1 idla epwon: “Do you believe this text was Human written or Al Generated?”. Ot
SlaBéopeg emoyeg amavtnong Ntav Vo: “Human” kat “Al”. Aev vt pyxe tpitn eMA0YY, OTIWG
“Agv yvwpl{w” 1 “Aev eipat otyovpos”. Emopévwe, kdBe amdvinon avtiotolyooe UTTOXPEWTIKA
o€ Suadikr) Tagvoun o, Yeyovag ov emeTpePe TNV dpeon oUykpLon TG avBp®Tivng Kplong pe
™ Svadikn Tagvounomn Twv epyareiwyv evtomiopov Al.

H oepd eppavions twv kelévwyv dtagopomomOnke petadd twv §Vo opddwv. Ztnv Opdda 1, ot
oUPUETEYOVTEG EBAeTav TpwTa To Al-generated keipevo katl otn cuvéxela to Human keipevo.
Avtifeta, otnv Opdda 2, ot cuppetéyovtes EBAemav mpwta To Human keipevo kat otn cuvéxela
to Al-enhanced keipevo. e kABe TEPITTWOT), OL CUUUETEXOVTEG ATIAVTOVCGAV GTNV (Sla epwTNON
yla kB¢ Kelpevo, eMAEyovTag HETAEY TwV SV0 Slabéoiuwv katnyoplwv: Human 1) AL

Ol OUUUETEYOVTEG EBAETIAV ATIOKAELOTIKA TO TIEPLEXOUEVO KADE KELWEVOU, XWPIG TTPOOOETES
TIAT|POQOPIEG OXETIKA UE TNV TINYT, TO BEUA TOV GUVOALKOV OET, TO EPYAAEID TTAPAYWYN G 1) TNV
Katnyopia Tov Kelwévou. Me quToOV TOV TPOTIO, | ATIAVTNOT] TOUG BAG{GTNKE HOVO OTNV
TIPOCWTILKI] TOUG Kplom yla To VoG, T YAWooa, T SO KaL TN QUOLIKOTNTA TOU KEWWEVO.

To epwtpatoAdyto meprdpupfave povo Suadikn amavinon yia ke keipuevo. Ot GUUUETEXOVTES
KkaAoUvtav va emAéEouy av Bewpovv dtTL To Keipevo tav “Human” 1 “Al”, xwpis va {nteitat
ALTIOAGYTNOT] TNG ETAOYNG TOUG, oX0AL0 1} SNAwon emiméSou BeRaldTNTAG ZUVETIWG, 1| AVAAVOT
BacloTnKe ATTOKAELOTIKA OTIG TEAKES TAELVOUT| OELG TWV CUUUETEXOVTWV.

3.2.7 ZVykplon Epyaieiwv kot AvBpwtivng Kpiong

H olykplon ¢ andéSoong twv epyadeiwv Le TNV avBp®Tiv Kplon Tipaypatomon]dnke pe faon
™mv 8l Aoykn Svadkng tagvounong. Tooo Ta epyaieia 060 KAl OL GUUUETEXOVTESG OTO
EPWTNUATOAOYL0 KAON KAV, GAUECH 1) ELPESQ, VA KATATAEOUV Ta KElpeva o€ pia amd §Uo
katnyopieg: Human 1 AL I'a ta gpyadeia, 1) TeAkn kamyopia Tpoékue amd 1o mocooto Al
probability kat tov kavova 0% £wg kat 50% wg Human kot dvw tov 50% wg AL I'a toug
OUULUETEYOVTEG, 1 KaTnyopla mpoékue amevBeiag amod Tnv amdvtnon mov é8woav 6To
EPWTNUATOAOYLO.

H xprion kowng Suadiknic Aoyikn g emETpee TOV UTTOAOYLOUO AVTIOTOLYXWV HETPIKDOV KAL VIO TNV
avBp® v agloAdynomn. Me autdv Tov TpoTo, KaTtéaTn Suvatnh 1 GUYKPLoN TG avOp®OTILYNG
Kkplong pe tnv amodoon Twv epyareiwv, TOG0 WG TPOG TN GUVOALKY 0pBOTNTA TWV TAELVOUGEWY
600 KaL WG TPOG TNV IKavoTNTa avayvawplong Al-generated kat Al-enhanced meplexopévou.

H o¥ykplon auth eival iSlaitepa onpavtiky, Kabwg n xpron epyaieiwv evtomiopov Al cuyva
OUVSEETAL PE TNV AVOPWOTILVT EPUNVEIN TWV ATTOTEAECUATWY TOUG. ZTNV TPALY, TA ATOTEAEGUAT
£VOG aviyveuTn Sev Aettoupyolv amapaitnta avtdvoua, aArd afloAoyovvtal amd
EKTIALSEVTIKOUG, ETTAYYEAUATIEG 1] AAAOUG XPTIOTEG. ZUVETIWG, ) E€TAON TNG avOP@OTILVNG Kplon g
ETILTPETIEL TNV KAAVTEPT KATAVON G TOU KOTA TTOGO 0L GvBpwToL Utopovv va avayvwpicouvy Al-
generated TepLEXOUEVO YW PIG TEXVIKY VTTOOTIPLEN KL TIWG 1) at68001] TOUG GUYKPIVETAL LE AUTH
TWV EPYUAELWV.

3.3 I[Ieplopiopoi tng MeBoSoAoyiag
H pebodoroyia ¢ mapovoag HEAETNG TTAPOVGLATEL OPLOUEVOUS TIEPLOPLOHOVG, OL OTIOLOL TIPETIEL

va An@0ovv vTOYT KATA TNV EPUNVEIX TWV ATIOTEAECUATWV:
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o ApXKQ, TO GUVOAO TWV KEWHEV®V TAV ATTOKAELGTIKA ayYAO@wVo. ETtopévwg, ta
aToTEAETATA BEV UTTOPOVV VA YEVIKEVOOUV AUEGN € EAANVIKA 1) GAA U1 oy YAOQwva
kelpeva, kaBwsn amdédoon Twv epyadeiwv evtomiopov Al pmopei va StagpopoToteital
avaAoyd PE TN YAW oo

o 'Emerta, n afloddynon Baciotnke oTI§ O TTPONYHEVEG SWPERV SLABETIIEG EKEOTELG TV
epYOAElwV Kat oYL amapaitnTa oTI§ AN PELS EUTIOPIKEG 1) enterprise eKBOCELS TOUG.
Emopévwg, 1 amddoomn oplopévav epyaleinwv evééyetal va SlapopoToleital og meptdAiovta
OTIOU XpNoLoToLloVVTAL ETIL TTAN pw LT AELTOUpYieS, VPMAGTEP OpLa XPioMG 1) TPOCOETES
SuvatdTNTEG AVAAUOTG.

e EmmpdoOeta, Evag TPAKTIKOS TIEPLOPLEUAG TNG LEAETNG APOPA TO SLAPOPETIKO KABEGTWG
mpooPaons ota epyareia. Oplopéva epyadeia Ntav Stabéopua xwpis Aoyaplaoud, GAia
amattovoav Swpedv Aoyaplaopd 1 free trial, evewd to Turnitin xpnowomoundnke péow
akadnuaikng tpdoacnc. ETITAL0V, 08 KATIOLEG TIEPLITTWOELG LTI PXAV OPLX XP1IONG, YEYOVHS
IOV €T PE£ACE T SUVATOTNTA CUALOYNG ATIOTEAEGUATWY YLX TO CUVOAO TWV KELUEVWV.

e To Selypa Twv KEWEVWVY TAV OXETIKGE TtEPLOPLOUEVO, KaBw¢ epAdpuPBave 30 keipeva
opyavwpéva o 10 Oepatikd oet. Av kat To Selypa oxedlaotnke Wote va Tteplapavel
SlaopeTika (61 A0yov, peyadvtepo TANO0G KeWWEVWY Ba prtopoioe va eTITPEPEL AKOUT TTLO
LOXUPA CUUTIEPACATAL.

e 'Evag eMITTAE0V TIEPLOPLOUOG APOPA TO TIPOPIA TWV CUUUETEXOVTWY GTO EPWTNUATOAOGYL0. To
Setypa TponABe amo tuxaieg TNYES kat Sev eEAEYXONKE WG TIPOG CUYKEKPLUEVA
XAPAKTNPLOTIKE, OTIWwG NAKia, eTtimedo exmaidsvong, e€okeiwon pe epyaieia Al 1)
TIPOTYOUUEVT EUTIELPICt GTNV AELOAGYN 0T KELEVWV. ZUVETIWG, TA ATIOTEAECUATA TNG
avOpw VNG aloAdynong Ba TPETEL va EpUNVEVBOUV WG EVEEIKTIKA Kot OXL WG
QAVTITTPOCWTEVTIKA EVOG GUYKEKPLUEVOL TIANBUGUOV.

e 'Evag akoun TepLOpLoIOG GUVSEETAL LE T SUVAULKT QUOT TwV epyaieiwy evtomiopov Al Ot
TIAPOXOL HTTOPOVV VX TPOTIOTIOLOVV TOUG AAYOPIBOUG, TA LOVTEAX KO TA KATWOALX
Ta€vopunong xwpis SnudcLa avakoivwaon. ZUVET®S, TA ATOTEAEGUATA ATIOTUTIMVOUV TNV
KATAOTAON TwV EPYaAEiwV katd TV Tiepiodo Maptiov-Iouviov 2026 kat Sev eivat BERato 6Tt
Ba avamapaxBovv auTovoLa 6 HETAYEVEGTEPO XPOVO.

e H kavovikoToinon eTePOYEVOV ATTOTEAECUATWY OE KO KAlpaka kol Suadikn tagvounon
amoTéAeoe avaykaio peBoSoAoyikr) eTAOYT, AAAG eVEEXETAL VA ATIAOTIOMOE SLPOPES
HeTadl TNG oNUAGING TWV TTOGOGTWY, TWV OKOP KAL TWV AEKTIK®OV eVSEEEWV TWV ETUEPOVS
epyadeiwv.

o TéAog, évag Teploplopds G SLadkaciag ToV EPWTNHATOAOYIOU AWOPA T1 CGEPA EUPAVIOTS
Twv Kelwévwv. H oelpd Sev rjtav tuyatomompevn, kabwg otnv Opdda 1 epgavilotav mpota
to Al-generated kat ot ouvéyelx To Human keilpevo, eved otnv Opdda 2 ep@aviddtav pmta
To Human kot otn ouvéxeia to Al-enhanced xeipevo. Emopévwg, Sev pmopei va amokAelotel
TANPWG 1 TOAVOTNTA 1] GELPAE TIAPOVCINOTG VX ETINPENCE O€ KATIOLO BAOUS TIG ATIAVTNOELS
TV oLUPETEXOVTWV. [Tap’ 6Aa aUTd, 0 SLaxwPLoPOG o SV0 ouddes emeTpeYe TN cUYKPLOT|
™G avOpwTvG Kpion G o€ Sla@opeTikég cuvOn ke afloAdynang.

4, Atotedéopata MeAETng

To Tapdv Ke@ A0 TTAPOVCLATEL TA ATTOTEAEGUATA TG EUTIELPLKN G a§loAdYN oM G TwV 20
epyaleiwv avayvwplong Al-generated kewpévou. H a€loddynon Baciotnke 0TI HETPLKES
Accuracy, Precision, Recall kat F1-score, ot omoieg vmtoAoyiotnkav pe Oetikn kAdon v
katnyopia AL Ta amoTteAéopaTA TTAPOUCLAOVTUL CUVOALKE, QAAQ KoL SlakpLta ya to Al-
generated kat Al-enhanced keipeva, wote va e€etaotel eav 1 TpomoToMon TWV Ap)ikwy Al
KEWWEVWV ETMPEACE TNV ATTOS00T TWV EPYAAEIWV.

Apxika, e€eTdleTal N cuVoALkY amtdSoon Twv epyaieiwv. XN cLvEXELR, TTapovatdleTal n amddoon
TouG ota amAd Al-generated kelpeva kat ota Al-enhanced keipeva. ISiaitepn épgaon divetat ato
F1-score, kaBwg 1 petpikn avty ouvdualel Precision kat Recall kat amotumwvel kaAddtepa v
tooppoTiiat LETaEY 6WOTOU EVTOTILOUOU Al TIEPLEXOUEVOU KL ATIO@UYTS AavOaopévwy
Ta€lvounoewv.
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O TTapaKATW TIVAKAG TAPOoVGLATEL TN GUVOALKY aTtddoom TwV epYaAeiwy, e Bdon Ta Stabéoipa
éykupa amoteAéopata ke epyadeiov.

EpyaAeio Accuracy Precision Recall F1-Score
Copyleaks 100% 100% 100% 100%
GPT-5 Output 93,3% 90,9% 100% 95,2%
GPTZero 96,6% 100% 95% 97,4%
Turnitin 96,6% 100% 95% 97,4%
GPT Kit 50% 66,6% 50% 57,14%
Originality 83,3% 100% 75% 85,7%
Sapling 85,1% 94,4% 85% 89,47%
DetectGPT 70% 82,35% 70% 75,67%
QuillBot 63,3% 100% 45% 62,06%
Surfer Al Content | 73,3% 92,85% 65% 76,47%
Detector

Detecting-Al.com  67,85% 90,9% 55,55% 68,96%
Al Detector Pro 66,66% 10)% 0,5% 66,66%
Free Al Text 70% 86,66% 65% 74,28%
Classifier

Binoculars Al 46,66% 100% 20% 33,33%
ContentDetector 55,55% 75% 50% 60%

Al

Phrasly 83,33% 94,11% 80% 86,48%
SciSpace 73,33% 100% 60% 75%
Sribbr 70% 100% 55% 70,96%
Undetectable.ai 93,33% 100% 90% 94,73%
Winston Al 85,71% 80% 100% 88,88%

Iivakag 2: Zvvolik) AmoSoon Epyadeiwv Aviyvevons Teyvntiic Nonuooivng

Yta amAd Al-generated keilpeva, 1 amddoorn apkeTwv epyaieiwv tav Saltepa vPMAN. Ta
Copyleaks, GPTZero, Turnitin kat Undetectable.ai métuyav F1-score 100%, avayvwpilovtag
owoTd 6Aa ta Al-generated keipeva TnG oLYKEKPLUEVN G Katnyoplag. YYnAN amdédoon ep@avicay
emiong ta Originality.ai, Sapling, GPT-5 output, Phrasly kat SciSpace Al Detector.

To evpnua autod Seiyvel 6TL apketol detectors UTTOPOUV VA AVAYVWPIGOUVV ATIOTEAEGUATIKA
kelpeva ov éyovv mapaydel amevdeiag amd epyadeia TapaAywYLKNG TEXVITHS vonoolvng, dtav
aUTA 8€v £40VV UTIOOTEL TTEPALTEPW TPOTIOTIOMNGN. L0TAG0, N atddoon auth Sev StatnprOnke
otov (810 Babpd dtav ta Al-generated keipeva TpomomomOnNKav MOTE Vo HOLALOVY TEPLOGATEPO
HE avBpWTLVAL.

0 emopevog TivaKag TTapouoLalel TNV amodoot Twv epyareiwv Aapfdvovtag vmtoym
ATIOKAELOTIKA Tat AvOpwmiva kot T Al-generated keipeva.

Epyaleio Accuracy Precision Recall F1-Score
Copyleaks 100% 100% 100% 100%
GPT-5 Output 90% 83,3% 100% 90,9%
GPTZero 100% 100% 100% 100%
Turnitin 100% 100% 100% 100%
GPT Kit 60% 58,33% 70% 63,63%
Originality 95% 100% 90% 94,73%
Sapling 94,11% 90,9% 100% 95,23%
DetectGPT 75% 72,72% 80% 76,19%
QuillBot 80% 100% 60% 75%
Surfer Al Content | 80% 87,5% 70% 77,77%
Detector

Detecting-Al.com  84,21% 87,5% 77,77% 82,35%
Al Detector Pro 87,5% 100% 75% 85,71%
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Free Al Text 85% 81,81% 90% 85,71%
Classifier

Binoculars Al 60% 100% 20% 33,33%
ContentDetector 55,55% 57,14% 44, 44% 50%

Al

Phrasly 90% 90% 90% 90%
SciSpace 90% 100% 80% 88,88%
Sribbr 85% 100% 70% 82,35%
Undetectable.ai 100% 100% 100% 100%
Winston Al 80% 66,66% 100% 80%

ivakag 3: Amédoon Epyaleiwv Aviyvevang Texvntric Nonuootvng ota Al-Generated Keiueva

Ita anmAd Al-generated keipeva, 1 amodoon apketwv epyoreiwv Tav WSlaitepa vPmAn. Ta
Copyleaks, GPTZero, Turnitin kat Undetectable.ai métuyav F1-score 100%, avayvwpilovtag
owoTd 6Aa ta Al-generated keipeva TG cUYKeEKPLUEVNG KaTnyoplag. YPmAT antdSoon epugavicav
emiong ta Originality.ai, Sapling, GPT-5 output, Phrasly kat SciSpace Al Detector.

To evpnua avtd Selyvel 6TL apketol aviyvevtég Al pmopolv va avayvwpicouy ATOTEAECUATIKA
kelpeva mov €youv apayBel amevhelag amd epyadeia TapaywyLK G TEXVNTHAG vonLoolng, 4tav
auTa 8ev €(ouV VTIOOTEL TTEPALTEPW TPOTIOTIOMNON. L0TAC0, N atddoomn avuth Sev SatnpnOnke
otov (610 BaBuo otav ta Al-generated keipeva TpomoTON|ONKAV WOTE VA HOLALOVV TIEPLOCOTEPO
LE avBpwTLVAL.

0 emopEVOG§ TTivaKAG TP OUCLALEL TNV ATTOS00T TwV pYaAElwV AapfBdvovtag vTtoym
amokAEloTIKA Ta AvBpwmiva kat Ta Al-enhanced keipeva.

Epyaleio Accuracy Precision Recall F1-Score
Copyleaks 100% 100% 100% 100%
GPT-5 Output 90% 83,33% 100% 90,9%
GPTZero 95% 100% 90% 94,73%
Turnitin 95% 100% 90% 94,73%
GPT Kit 40% 37,5% 30% 33,33%
Originality 80% 100% 60% 75%
Sapling 76,47% 87,5% 70% 77,77%
DetectGPT 65% 66,66% 60% 63,15%
QuillBot 65% 100% 30% 46,15%
Surfer Al Content | 75% 85,71% 60% 70,58%
Detector

Detecting-Al.com  63,15% 75% 33,33% 46,15%
Al Detector Pro 62,5% 100% 25% 40%
Free Al Text 60% 66,66% 40% 50%
Classifier

Binoculars Al 60% 100% 20% 33,33%
ContentDetector 61,11% 62,5% 55,55% 58,82%
Al

Phrasly 80% 87,5% 70% 77,77%
SciSpace 70% 100% 40% 57,14%
Sribbr 70% 100% 40% 57,14%
Undetectable.ai 90% 100% 80% 88,88%
Winston Al 80% 66,66% 100% 80%

Mivakag 4: Amédoon Epyaleiwv Aviyvevans Texvntiic Nonuoovvng ota AI-Enhanced Keiueva

Yta Al-enhanced keipeva TapatnprOnke peiwon g anddoong apket®v epyareiwv. To
Copyleaks Siatrjpnoe mAnpn anddoon, evew ta GPTZero kat Turnitin mapovsiacav pikpr| poévo
ueiwon, pe Fl1-score 94.7%. To GPT-5 output apépewve emiong oe vPmAS eminedo, pe F1-score
90.9%, evw to Undetectable.ai mapovoiaoe F1-score 88.9%.

Avtifeta, apketd epyadeia ep@dvicav onpavtikn Ttwon ¢ andédoong ota Al-enhanced
kelpeva. AuTto Ntav blaitepa eppaveg oe epyareia d6mws to GPTKIit, o Free Al Text Classifier, to
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QuillBot Al Detector, to SciSpace Al Detector kat to Scribbr Al Detector. Ze auTég Tig
TePTWOoeLS, To Recall petwdnke aobntd, yeyovog mov Seiyvel 4tL ta epyadeia Tagvopnoav
apketd Al-enhanced keipeva wg Human.

Zto akoAovBo ypaenua ep@aviletal  cUVoALK amtodoon Twv epyaieiwv evtomiopov Al-
Generated kelpévov pe Bdon v enidoomn toug oto F1-Score.

1,00

0,75

0,50

0,25

0,00

Zynua 1: Xuvolikny AméSoon epyaleiwv aviyvevong Al oto F1 Score

H Swaxopa peta Al-generated kot Al-enhanced kelpévwv @aivetat kabapd otov akéAov6o
Tivaka, o omoiog Tapovotalel T petafBoAn tou Fl-score ava epyaieio.

Epyaleio F1 Al-Generated F1 Al-Enhanced MsTtafoln
Copyleaks 100% 100% 0%
GPT-5 Output 90,9% 90,9% 0%
GPTZero 100% 94,73% -5,27%
Turnitin 100% 94,73% -5,27%
GPT Kit 63,63% 33,33% -33,33%
Originality 94,73% 75% -19,73%
DetectGPT 76,19% 63,15% -13,04%
QuillBot 75% 46,15% -28,85%
Surfer Al Content 77,77% 70,58% -7,19%
Detector

Free Al Text Classifier | 85,71% 50% -35,71%
Binoculars Al 33,33% 33,33% 0%
Phrasly 90% 77,77% -12,23%
SciSpace 88,88% 57,14% -31,74%
Sribbr 82,35% 57,14% -25,21%
Undetectable.ai 100% 88,88% -11,12%

Iivakag 5: Metafolrj F1 Score Metaév Amoteleoudtwy Al-Generated & Al-Enhanced
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Ttov mapamdvw mivaka Sivetal épgacn ota epyodeia pe AN peg Selypa amoteAeopaTwy, SnAadn
o€ exelva yla Ta omoia v pxav amotedéopata kat yix ta 30 keipeva g peAémge. H Sudkpion
avT elvat onpavtik, kabws 1 ovykplon ¢ petafong and Al-generated oe Al-enhanced
kelpeva etvat o aglomiotn 0tav Bacifetal o TANPES KAt Loodvvapo Setypa.

B Al Generated [ Al Enhanced

Copyleaks

GPT-5 output

GPTZero

Turnitin

GPT Kit

Originality

Sapling
DetectGPT

QuillBot

Surfer Al Content Detector

DETECTING-AI

Al Detector Pro

Free Al Text Classifier

Binoculars Al

Content Detector Al

Phrashly

SciSpace

Scribbr

L

Undetectable Al

Winston Al

0,00 0,25 0,50 0,75 1,00

Zynua 2: Xoykpion anoteleoudtwy F1-Score uetaéd Al-Generated & Al-Enhanced Kelueva (OAa ta Epyaleia)

Me Bdon ta epyaieia pe mAnpeg Setypa, ta Copyleaks, GPTZero, Turnitin, GPT-5 output kot
Undetectable.ai epg@dvicav ) peyaAvtepn avBektikdtnta amévavtt ota Al-enhanced xeipeva. To
Copyleaks Sitatpnoe F1-score 100% kot otig 600 katnyopies, evw ta GPTZero kot Turnitin
Tapovoiaocav pkpn pelwon amo 100% og 94.7%. To GPT-5 output Siatpnoe otabepo Fl-score
90.9%, evw to Undetectable.ai mapépeive oe vMAS emimedo, Tapa T peiwon and 100% oe
88.9%.

AvtiBeta, oplopéva epyadeia Tapovasiaoav HeydAn TTwon TG amddoong dTav Ta KEPEVA EyLvav
Al-enhanced. To Free Al Text Classifier peww6nke amnd F1-score 85.7% o 50.0%, to SciSpace Al
Detector amd 88.9% oe 57.1%, to GPTKit amnd 63.6% ot 33.3% kot to QuillBot Al Detector amo
75.0% o€ 46.2%. Ta amoteAéopata aUTA SelXVOUV OTL OL TPOTIOTIOOELG TIOU EPAPUAGTIKAV 0T
Al-generated keipeva emnpéacay OVCLAGTIKA TNV IKAVOTITA APKETWV EPYOAEIWV Va TA
evtoticouv wg Al

[8aitepo evdlapépov TapouoLdlel To yeyovog 0TL oplopeva epyaleia eixav vymAd Precision ota
Al-enhanced keipeva, aAA& xapnAo6 Recall. T mapaderypa, ta QuillBot, SciSpace, Scribbr kat
BinocularsAl eixav Precision 100%, aAA& Recall 30.0%, 40.0%, 40.0% kot 20.0% avtioTolxa.
Avté onpaivel dtL6Tav Ta epyadeia autd yapaktiplav éva keipevo wg Al, cuvnBwe Ntav
OWOTA, OPWS ATIETUXV VA EVTOTIIOOUV HEYAAD PEPOG TWV TpayHaTikwV Al-enhanced kelpévwv.
SUVETIWG, 0€ TPAKTIKS emimeSo, TéEToln epyaieia pmopel va @aivovtat afldmiota otig OeTikég
TAEWVOUN OELG TOUG, KAAG vV ETILTPETOVY 0€ apKETA Al Kelpeva va Tepdoouy wg avlpwmva.
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[Tépa amd v amddoon avda epyadeio, eEeTAOTNKE KAL) SUCKOAIX TV EMUEPOUG GET KEWEV@V.
A6 v avdAvon mpoékuPe 6TL To Essay 8 kat to Essay 9 anotédecav §Uo amo Tig mo

OTIALTN TIKEG TIEPLTITWOELS Yix ToUG detectors. To Essay 8 ) tav Aoyotexviko/a@nynpatiko keipevo
POUAVTIKOU XOPAKTAPQ, LE SLGA0Y0, cuVALEONUATIKY EvTaoT Kal SNULOVPYIKY XPT o1 TNG
YAwooag. Ta YapaKTnpLoTIK& aUTA To SLa@opoTolovy Ao T TUTILKG argumentative essays kat
evdéxetal va Suokoievovy Toug detectors.

AvtioTolxa, T0 9° GET 1) TAV TEYVIKO/ETUOTNUOVIKO KEIUEVO OYXETIKA LLE TNV AVAYVWOPLOT|
avBpwmvng kivnong, to optical flow, ta flow vectors, Tnv e€aywyn xapaKTnpLOTIK®OV KAL TOUG
ta€vountés. H texvikn opoAoyia Kot 1) TTUKVT), TUTIOTIO UEVT SOUT] TOU KELHEVOL @aiveTal 4Tl
amotéAeoav emiong TPdKAN oM Yo oplopéva epyareia. To yeyovog OTL TOGO Eva AOYOTEXVIKO 000
Kol éva TexViko Keipevo amodeiydnkav SVokoAa Seiyvel 6TL N amodoon Twv aviyveutwv Al
emmpedletal amd to €(60¢ Touv Adyou Kat 0L LOVO aTO TO av TO Kelpevo elval avBpwmivo 1) Al-
generated.

2T GUVEXEL TTAPOUOLATOVTAL TA ATIOTEAETUATA TOV EPWTNUATOAOY{OV avOpWTTIVNG
alodoynong. ' tnv avBp® vy a&loAdynon xpnoomow)fnke To 8° oeT kat Af@Bnkav voym
94 aMAVTIOELS, KATAVEUTUEVES LOOTIOOA € SV0 OPASEG TWV 47 GUUUETEXOVTWV.

Ity Opada 1, ot ouppetéyovtes afloAdynoav to Al-generated keipevo kat to AvOpwivo Kelpevo
TOU 8% geT. ATtO TOUG 47 CUUUETEXOVTES, 33 avayv@pLoav cwoTta To AvBp®Tvo Kelpevo, eve 14
To tavounoav Aavlaopéva we Al. Avtiotolya, 22 CUUHETEXOVTEG AVAYVOPLOAY WO T To Al-
generated xeipevo, evw 25 to ta§vopnoav AavBaopéva wg AvBpwvo.

Opada 1 LwoTég AdBog Attavtiioslg  Moc06TO TWoTWV
ATIOVTNGELG ATlavTi|CEWV

AvOpwmvo Keipevo 33 14 70,2%

Al-Generated Keipevo | 22 25 46,8%

Zivolo 55 39 58,5%

ivakag 6: AmoteAéouara Oudadag 1

Me Baon T BeTikn kAdon Al n Opada 1 mapovoioce Accuracy 58.5%, Precision 61.1%, Recall
46.8% xat F1-score 53.0%. To amotéAeopa autd SeiveL OTL OL CUPUETEXOVTES AVAYVHDPLOAV
OXETIKA KaAUTEpa To Human keipevo, aAdd SuokoAevTnKav TIEPLOGATEPO VA vtoTioovy to Al-
generated keipevo.

Ity Opdda 2, ot ouppetéyovtes afloAdynoav to AvBpwmivo keipevo kat to Al-enhanced keipevo
ToU 8% geT. ATIO ToUG 47 CUUUETEXOVTESG, 28 avayvwploav cwotd To Human keipevo, evw 19 to
taéwounoav AavBaopéva we Al. 1o Al-enhanced keipevo, 27 CUPPETEXOVTES TO AVAYVOPLOAY
owoTd wg Al, v 20 To Tagvopnoav AavBaopeva wg AvBpmvo.

Opdda 2 ZwoTEG AdBog Atavtiioelg  [M0600TO TwWoTWV
ATtavTioElg ATtavTi|oE®V

AvOpwmvo Keipevo 28 19 59,6%

Al-Generated Keipevo | 27 20 57,4%

Tivolo 55 39 58,5%

ivakag 7: Amotedéouata Oudadag 2

H Opdda 2 mapovesiaoce Accuracy 58.5%, Precision 58.7%, Recall 57.4% xat F1-score 58.1%.
[Mapatnpeitat 6T ouvoAkn akpifela s Opddag 2 Ntav (Sl pue vt g Opadag 1, cAAG 1
amdSoon Tav o tooppoTnéVT LETaED AvBpwTivou kat Al-enhanced kewpévou.

ZUVOAIKGQ, Y TIG §V0 opades kataypaenkav 188 empépous tavounoels, amo Tig omoieg ot 110
NTav cwoTeS Kat ot 78 AavBaopéves. H ouvoAkn avBpwmivi adloAdynon mapovcioce Accuracy

58.5%, Precision 59.8%, Recall 52.1% kat F1-score 55.6%.

AvOpwmivny AflodAdynon Twm
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TRUE POSITIVE 49
TRUE NEGATIVE 61
FALSE POSITIVE 33
FALSE NEGATIVE 45
ACCURACY 58,5%
PRECISION 59,75%
RECALL 52,1%
F1-SCORE 55,68%

Hivakag 8: Svvolika AoteAéopuata AvBpamivng AétoAdynong

Ta AMOTEAEGUATA TOU EPWTNUATOAOYIOV SEiXvouV OTLT avBpw vy Kpiom K Bnke o€ pETPLo
emimedo amodoons. H cuvoAikn axpifeia jtav vdmAdtepn amo v tuyaia tagvounon, aAia oxt
apketa VYMAN wote va BewpnBel Slaitepa aomio péBodog avayvwpilong Al-generated 1) Al-
enhanced mepleyopévou. EmmaAgov, to Recall 52.1% Seiyvel OTL 0L GUUUETEXOVTES EVTOTILOAY
Teplmov Ta pod amd ta mpaypatikd Al kelpeva, eve apketd Al 1) Al-enhanced keipeva
TagvounOnkav Aavbacpéva wg AvBpomva.

Tuykpivovtag tnv avBp®Tvy afloddynon He Ta epyaleia, TTapatnpeital OTL TA LoXUPOTEPA
epyareia vtepeiyav onpavTika g avBpmmivng kpiong. Epyaleia émws ta Copyleaks, GPTZero,
Turnitin, GPT-5 output kat Undetectable.ai mapovoiacav ca@wng vymidtepo Fl-score amod to
ouvoAkd avBpwmvo Fl-score 55.6%. Qotdoo, Sev umepeiyav 6Aa Ta epyadeia Evavtl Twv
avBpwTwv. To BinocularsAl gival to povadiko epyaieio To omolo mapovoiaoe cuvoAkn amdédoon
XoUNAGTEPN amd TNV avBpwivn afloAdynon.

Zynua 3: Tpagikn Ameikovion Anédoone twv Epyaleiwv kat thg AvBpamvng AétoAdynong atov Agixtn F1
Score

To gvpnua avtod Seiyvel 6TLN avBpwtivn kpion Sev elval otabepd o alOToT Ao TA Epyareia
Al detection, aAA& oUTe KoL OAa Ta epyadeia eival amapaitnTa o a&lOTIoTA ATIO TOUG
avBpwtoue. H amédoon eaptdtal onpavtikd amod to epyaleio, To (650G TOU KEWEVOU KaL TO av
To Kelpevo £xeL tpomomomBel oTe va TPooopolalel TepLoodTEPO G€ AVOPWTILVO VPOG.

TUVoAlkd, Ta amotedéopata G peAEme Seiyvouv otL ta epyaleia Al detection amodiSouv yevikd
KoAUTepa ota amAd Al-generated keipeva oe oxéon e ta Al-enhanced keipeva. H epappoyn
TpoToTOMoEWV oTA ap)ikd Al keipeva, 0TIwG aAdayEg oTo Vo , oty aTién, o cOvtaln KaL 6To
AgEAOY10, @aiveTal va eTNPEATEL OLAVTIKE TNV ATTO800M apKETWV aviyveut®wy Al MTapdAinia, n
avOpwmvn afloAdynon TapovoLalel TEPLOPLGUEVT aELOTILOTIN, YEYOVOGS TIOV SeiyVveL OTLN
avayvwpton Al-generated mepilexopévov mapapével SUGKOAN TOCO Y TOUG AVOPWOTIOVS 0G0 Kal
Yl apKETG epyareia.
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5. Zvlimon

Ta amotedéopata g Tapooas HEAETNG AVASEIKVUOUY OTJUOVTIKES SLPOPOTIOOELS WG TIPOG
TNV IKAVOTNTA TwV epYareiwv avixvevong Al kelpévwy va Stakpivouv ta AvBpwmiva amod ta Al-
generated kot Al-enhanced keipeva. Ilapoo mov oplopéva epyaieia mapovoiaocav WSlaitepa
v andédoon, 11 GUVOALKY lkova Sev 1jTav opoldpopen. H amddoon emmpedotke T000 amd 10
epyaleio Tov xpnooTmon|Onke 660 KoL Ao TNV Katnyopia kat to €idog tou kewwévou. To epnua
auTo emiPBeBatwvel 6TtL N avayvwpion Al-generated eplexopévou ev amoTeAEl Eva TANPWS
EMAUVUEVO TIPOPAN A Kot OTLT a&loTiloTix TwV avixveuTwy dev pmopel va Bewpeital Sedopévn oe
OAEG TIG TIEPITITWOELS,.

Y€ OYEOT LLE TO TIPWTO EPEVVITIKO EPWTNUA, TA ATOTEAEoHATA SElXVOUV OTL Ta SHOPAT)
epyadeia aviyvevong Al pmopovv, UTIO GUYKEKPLUEVEG GUVOTKEG, VL SLUKPIVOUV ATIOTEAECUATIKG
Ta avBpwmiva amd ta Al-generated xeipeva. Ta Copyleaks, GPTZero, Turnitin, GPT-5 output kat
Undetectable.ai mapovoiacav oAy vymAég cuvoukég Tipég Accuracy kat F1-score. Eldikdtepa,
to Copyleaks métuye mAY|pn amo68oom 6TO GUYKEKPLUEVO Selypa, evwd Ta GPTZero kat Turnitin
eu@avioay emiong WSlaitepa VPNAT kKat otabepn cvumepupopd. Ta amoteAéopatTa QUTA
UTOSEIKVVUOUV OTL OPLOUEVEG ATIO TIG TILO TIPOTYUHEVEG AVCELG HTTOPOVV VA AELTOUPYTICOUV
QTOTEAEGUATIKA WG UTIOOTNPIKTIKG epyadeia avayvwplong Al-generated keipévov.

Qo71600, N VYMAY aTdS00T TWV KAAVTEPWVY EPYAAEIWV SEV TIPETEL VAL OGN YIOEL GTO CUUTIEPAT A
OTL 6oL oL aviyveuTEG elvar e€ioov aglomiotol H onuavtkr Stakdpavon petaéd twv epyoieinv
KATASEKVUEL OTLT] ETIAOYT] TOU QVLXVEUTN EMNPEAlEL GPeETH TO TEALKO amotéAeopa. Epyoieia
omwg to GPTKit, To ContentDetector.ai kot To BinocularsAl mapovoiacav altcOnta yaunAdtepn
OUVOALKI amd8oom, eve oplopéva epyareia ep@avioav vymAd Precision aAAd Slaitepa xapunio
Recall. Auto onpaivel OTLTAV CLUVTNPNTIKE WG TIPOG TNV atdSoom TG eTkETAG Al: 6TV
xapaktipav éva keipevo wg Al, cuxvd Tav cwotd, AAA& TapaAANAa d@nvayv ToAAA
mpaypatika Al keipeva va tagivounBovv wg Human.

H Sidxpilon peta&V Precision kat Recall eivat iSlaitepa onpavtiky oty epunveia twv
amoteAeopatwy. ‘Eva epyaleio pe uymAo Precision kat xaunAoé Recall eplopilel ta false
positives, aAAG Ttapdyel meploodTepa false negatives. Ze éva akadnpaikd meptBdAiov, autd
onuaivel 6TL pewwvetat o kKivduvog va yapaktnplotel Aavbaopéva éva avBpwmivo Keipevo wg Al,
0AAG avEavetal o aplBudg twv Al-generated kewévwv mov Sev evtomifovtat Avtifeta, éva
epyaleio ue vPmAo Recall aAAd xaunAdtepo Precision evtomilel meplocdtepa Al keipeva, aAAd
umopel va katnyoplomowjost Aavaopéva avOpomva keipeva wg Al Kapio amd tig 60o
KATAoTACELS Sev elval apeAnTéa, kabwg ta false positives pmopovv va odnyrcouv oe G8ikeg
vmoieg, evw Ta false negatives meplopl{ouv TNV TPAKTIKI| ATIOTEAECUATIKOTNTA TOV EPYAAEIOU.

Ta TapaTdvw CUPE®VOUV [E TIPONYOUEVEG LEAETESG, OL OTIOLEG £XOUV KATAYPAWEL ONUAVTIKEG
SLaopéG PLETAED TV epYaAeiwV KAl £(0VV ETIIONUAVEL OTLT aloTILoTiO TOUG SV lvat
opotopopen [1], [2], [8]. H oxetixn BiBAoypaia Seixvel 6T amdSoon emnpedletal amd 1o
EKAOTOTE EPYAAELD, TO YAWOGIKO LOVTEAD TIAPAYWYTG, TO (60 TOU KELHEVOU KL TIG GUVONKES
alodoynone. Emopévwg, Ta amoteAéopata g Tapovoas epyaciog evioxvouv Ty amoym 0Tt éva
Al detection score §gv TIPETEL VA AVTILETWTIIETAL WG ATIOAVTN ATIOSELEN TNG TIPOEAEVONG EVOG
KELWLEVOU.

Y& oxéomn e To SEVTEPO EPEVVITIKO EPWTNUA, T ATIOS00T APKETWV EPYAAEIWV HEWWONKE OTAV T
Al-generated keipeva petatpdmmkav oe Al-enhanced. OL TPOTOTOMCELG TIOU EQAPUOCTNKAY,
OTIWG 1) TPOG BN KN 0pBOYPAPIKWOV KAL CUVTAKTIKGOV AaBwV, 1 aAdayn g oTiéng, 1
AVTIKATAGTAON AEEEWV LE CUVOVL A, 1] HEIWOT) TNG TUTILKOTNTAG KAL 1) TTPOCAPUOYT] OE TILO
avBpWTVO VPO, ETNPEATAV OTLAVTIKA TNV LKAVOTNTA TIOAAWDV AVLXVEUT®V VA aVOyVwpioouv
TNV TPAYUATIK TIPOEAEVOT) TWV KELEVWV.

H pelwon autn ftav epgavng oe epyaleia 0w to Free Al Text Classifier, To SciSpace Al
Detector, To GPTKit, To QuillBot Al Detector kat to Scribbr Al Detector. Zta epyadeia avtd, 1)
mTwon Tov Fl-score cuvdedtav kupilwg pe ™ peiwon tov Recall. Me dAAa AdyLa, PeTA TNV
TpOTOTO(MON TWV KEWWEVWY, auénbnke o apBudg twv Al-enhanced kelpévwv mov
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xapaktnpiotnkav Aavaopéva wg Human. To amotédeopa autd Seiyvel 6TL apketol detectors
ev8éxetat va Bacifovtal o YAwookd potifa Ta omoior aAAOLWVOVTAL AKOLT KL [LE OYXETIKA
amA£G aAdayEg ot oUvTadn, 6To AEEIAGYL0 KL GTNV ETILPAVELAKT] LOP@T] TOU KELUEVOU.

To ebpnpa avutod Bpioketal oe cup@wvia pe ™ BBAoypa@ia Tov egetalel Texvikég obfuscation
kat adversarial modification. [IponyoUueveg peAéteg €xovv Seiel dTL N TApd@pacT, | TPOGONKN
AaBwV KoL 1 aAAayn TOU VEOUG UTIOPOVV VA HELWOGOLY aloOnTd v amodoon Twv epyaieiwv Al
detection [5], [6]. H mapovoa peAeétn emiBePatwvel OTL oL TEXVIKEG QUTES Sev amatteital va eival
Slaitepa CUVOETEG YLO VA ETNPEACOVY OPLOHEVOUG AVIXVEVUTEG. AKOUT KAl 0AAXYEG TTOL
0TOXEVOLV KUPIWG GTN PUOIKATNTA KAL GTNV ATEAELX TNG YPAPTG UTTOPOUV va HETABAAOLY TNV
TeAWKT] Taévounon.

[Mapd ™ yevikn twon, Sev emnpedotnkav OAa Ta epyadeia otov iSto Badud. Metadl twv
epyadeiwv pe mAnpeg Seiypa, ta Copyleaks, GPTZero, Turnitin, GPT-5 output kot Undetectable.ai
Tapovoiaoav T peyaAvtepn avlektikdtnta anévavtt ota Al-enhanced xeipeva. To Copyleaks
Swatpnoe AN pn anodoor), evw Ta GPTZero kal Turnitin ep@avicav poévo pikpn peiwon.
Avtiotolya, To GPT-5 output kat To Undetectable.ai mapépewvav og vPmAa emimeda andédoong. To
YEYOVOG QUTO UTIOSEIKVVEL OTL OPLOPEVEG AVTELS EVEEXETUL VA aiLOTIOLOVV TTLO0 cUVOETA
XOUPAKTNPLOTIKA KoL VAL UMV EEAPTOVTAL ATIOKAELOTIKA OTIO ETLPAVELXKA YAWOTIKA HOTIBa.

[81aitepo evllaepov apovoldlel n andédoon tov GPT-5 output. [TapdAo Tov Sev amoteAsl
eEeldkevpévo detector, 1 xprion Tov wg LLM-as-a-judge o81ynoe o€ oAU vymAn cuvoAk
anodoon kot o€ otabepod Fl-score petadh Twv Al-generated kot Al-enhanced kepévwv. To
ATOTEAETHA AUTO BEXVEL OTL VA YEVIKO YAWOGLIKO LOVTELO UTTOpEl v a&loTtooeL eVpUTEPQ
YAWGOGIKA, ONUACLOAOYIKA KAL VPOAOYIKA XAPAKTNPLOTIKA YIX VA KT oeL TNV TiBavoTnta Al
Tpoérevong. QoTO00, To EVpM U TIPETEL Vv eppnveVOel pe empvAadn. H extipnomn touv GPT-5
Baoilotnke o piot cUYKEKPLUEVT SlATUTIWON prompt, € Pio CUYKEKPLUEVT) XPOVIKT) TiEpiodo Kkal o€
éva meploplopévo Setypa kelpévwy. Emopévwg, ev pmopel va BewpnBel otL éva LLM-as-a-judge
Ba apovolalel amapaitnta TV (Sl amddoon og SlPopeTikd SeSopEVA 1] SLOPOPETIKES
ouvOnKeg Xpriong.

Y€ ox€om L TO TPITO EPEVVITIKO EpW TN, T amoTeAéopata £5el&av 0TL To Copyleaks
Tapovciaoe TV VPNAGTEPTN cUVOALKY amtddoon, evw ta GPTZero, Turnitin, GPT-5 output xat
Undetectable.ai akoAoVvBnoav pe pikpég Slapopés. AvtiBeta, Ta BinocularsAl, GPTKit kat
ContentDetector.ai Tapovoiacav Ti§ xapunAdtepes cuvoAikes Tinég Fl-score. H oUykplon aut
emBePatwvel ™ xpnoomta tov Fl-score w¢ Pacikol Seiktn katdtadng, kabwg to Accuracy
ato Lovo Tov SV ATTOTUTIWVEL TTAVTA LE CUPTVELX TNV LooppoTiia petalV false positives kat false
negatives.

H mepintwon tov BinocularsAl sival yapakmmplotikn. To epyalieio mapovoiaoe Precision
100%, aAA& Recall poAig 20%. Emopévwg, ot BTiKEG TOU TAEWVOUNOELS T TAV OWOTES, OHWG
EVTOTILOE POVO EVa PIKPO PEPOG TV TIPAYHATIKWV Al kelpwévwy. H etcdva avth Sev Ba
ATOTUTIWVOTAV EMAPKWS £V e€eTaldTav udvo to Precision. Avtiotouya, n xaunAn twun tov F1-
Score QTMOTUTIWVEL PUE PEYXAVTEPT] CAPTVELX TNV TIEPLOPLOUEVT] CUVOALKT] LKAVOTITA TOU
gpyareiov va avayvwpilel cuotnpatikd Al-generated Teplexdevo 0To CUYKEKPLUEVO Selypa.

[MapdAAnAa, 1 cVYKpLOT TwV Epyareiwv TTPETEL va AapuBavel utoT Tov apdud Twv Stabéotpwy
mapampnoewv. F'a oplopéva epyaleia Sev culexOnkav amotedéopata kat yio ta 30 Keipeva.
Katd cuvémela, po vPmAn 1 xapumAn tiun HETPLKNG o€ HikpoTtepo Selypa Sev elvatl dueoa
ouYyKplown pe v avtiotoym T evog epyaieiov ov aloAoyrOnke ato AN peg Selypa. I'a tov
Adyo auTd, Ta loyupdTEpa CUNTIEPAOUATA TNG TIapoVaaS HEAETN G BacilovTal kKupiwg oTa
epyadeia pe 10 AvBpwmva, 10 Al-generated kat 10 Al-enhanced amoteAéopata.

‘Eva akOUN OTJUAVTIKO VPN a@OpA TNV eTiSpact Tou ei§oug Tov kelpévou. To 8° kat To 9° oeT
ATOTEAEGAV §V0 €K TWV ATOLTNTIKOTEPWV OET, TAPOAO TIOV SIEPEPAV ONUAVTIKA HETAE) TOUG.

H SuokoAla ov Ttapovaiaoav kat ta 500 Kelpeva VTTOSekvUEL OTL Ta epyadeia Sev amodiSovv pe
Tov (610 TpdTO o€ 6 T €181 Adyou. Eva Aoyotexvikd kelpevo pmopei va tapovotdlet vman
YAwookn TolkAia, aouviiBlotn Soun Kat @uotkd StdAoyo, atolyela Tov SuckoAeVovv TN
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Stdxplon petad avhp®TIVNG Kal UNYAVIKNS Ypa@ns. AvTioTolxa, éva TEXVIKO Kelpevo pmopel va
ep@avitel emavalapfavopeva potifa, egeldikevpévn opoloyia kot avotnpn Soun,
XOUPAKTNPLOTIKAE TIOU EVEEXETAL VAL EPUNVEVOVTAL ATIO 0PLOUEVOUG AVIXVEVUTEG WG evBei&elg Al
YPO@NG, akoun Kat dtav To Kelpevo eivat avOpwmvo.

To evpnua autd ivat onpavtiko, kabwe Seiyvel 0TI afloAdynon VOGS aviYVeLTY| O€ £va LOVO
€idog kewpévou Sev eival emapkns. ‘Eva epyaleio mov amodidel kaAd o€ TuTiikéG ekOEoeLS umopel
VO ELPAVIEL SLLPOPETIKT] CUUTIEPLPOPA OE AOYOTEYXVIKA, 8T LOCLOYPAPIKA 1) TEXVIKA KE(pEVQL.
Emopévwg, ot toxuplopol tepl cuvodikng akpiBelag evog epyaieiov mpémel va e€etdlovtal oe
oxéon pe ta Sedopéva kat ta €idn Adyouv ota omola £xeL afloAoynOeL.

Y€ OXEOT LLE TO TETAPTO EPEVVITIKO EPWTNUA, TA ATOTEAEGUATA TOVU EPWTNUATOAOY(OV Selyvouv
OTLN avBpwTvn KavoTnTa avayvwplong Al-generated xepévou Ntav meploptopévn. To
OUVOALKO accuracy Twv GUUUETEXOVT®V NTav 58,5%, evd 1o 6uvoAko F1-score rjtav 55,6%.
H amodoomn avth Ntav vymAdtepn amd To emineSo TG TUXAiNG ETAOYNG, A& TTAPEUEIVE APKETE
XopmA WoTe va un Bewpeltal aflomiot Bdon yx oploTiky tagvounon.

Ztnv Opada 1, oL GUUUETEXOVTESG AVAYVDPLOAY CWOTA TO AVOP®TILVO KEIHEVO 0E TTOGOOTO
70,2%, aAda evtomiioav to Al-generated kelpevo povo oe moocootd 46,8%. To yeyovog OtL
TEPLOGOTEPOL ATIO TOUG HIOOVUG CUUUETEXOVTESG Bewpnoav To Al-generated keipevo avBpwmivo
SEYVEL OTL TO PUOIKO KL APNYTUATIKO VQOG TOU CUYKEKPLUEVOU KELHEVOL NTav Slaitepa
TELOTIKO.

Ztnv Opada 2, n andSoon fTav o wwoppotnuévn. To AvBp®dTvo kelpevo avayvwpiotnke
0WoTA o€ T000aTd 59,6%, evw To Al-enhanced keipevo og mocootd 57,4%. [lapoAro mov Ba
umopovoe va avapevetal 0t to Al-enhanced xelpevo Ba Tav SUGKOAGTEPO VA avayVWPLOTEL, OL
OUPUETEYOVTEG TNG Opddag 2 To avayvwploay o€ HEYRAVTEPO TOGOOTO amd 6,TL 1 Opdada 1
avayvwploe 1o amAo Al-generated keipevo. To amotéAeopa auto Sev onpaivel amapaitnta OTL TA
Al-enhanced keipeva elval yevika sukoAdtepa yiax Toug avBpwmovug. [Iibavotepa cuvdéeTal e Ta
ELSIKA YOPAKTNPLOTIKA TWV CUYKEKPLUEVOV KELHLEVWYV, LE TLG TPOTIOTIOWGELG TIOU EQAPLOCTIKAV
KOl EVOEXOUEVMG [LE TN SLPOPETIKT OELPA TAPOVGIAOTG OTLG V0 OUASES.

OLovppeteyovteg pmopel va Bewpnoav 0t Ta VTTEPBOAKA 0pBOYPAPLKA 1] CUVTAKTIKA AdOT, oL
aoLVVNOL0TEG EMAOYEG CUVWVU WV KL 1] LELWUEVT] (PUOLIKOTNTA OPLOUEVWV PPACEWV
amotedoVoav TexVNTES TTapepdoets. Emopévwg, pla mpoomdadeia e§avOpwmiopoy Tou KEWWEVOU
Sev odnyel amapaltnTa TAVTA G TLO TELGTIKN AVOPWTILVT] YPAPT). X€ OPLOUEVES TIEPLTITWOELS,
umopei va SnuovpynoeL Eva a@Uotko 1 VTIEPPOALKA TPOTIOTIOM HEVO ATIOTEAEGHA, TO OTIO(0
mpokalel voYia oTov avayvmo.

H meploplopévn avBp® v amd§oon cUUQwVEL e TIPOTYOUUEVES EPEVVEG, CUUPWVA UE TIG
oToleg oL avBpwol SuckoAgvovTal va avayvwpioouv pe cuvémela ta Al-generated keipeva [4]. H
PUOIKOTNTA TWV GUYXPOV®WV YAWCGOLKWV HOVTEAWVY, 1] CWOTH YPAUUATIKY, T AOYLKY) GUVOXT KAL)
TIPOCAPUOYT GE SLALPOPETIKA VPT] KABLGTOVV TNV ATIAY] AVAYVWOT] AVETIAPKY YA AO@ AT
ovumepdopata. lMapdAAnAa, ol GvBpwToL UTTOPOVV VA ETNPEAGTOVV ATIO GTEPEATUTIN OXETIKA UE
™mv Al ypan], 6Ttwg ) Temoifnomn 6Tt éva ToA) owoTo 1) TUTIKO Kelpevo eivat amapaitnta Al-
generated 1 0TL éva kelpevo pe Aadn eival amapaitnta avBpwmvo.

Z€ OYEOT LE TO TIEUTITO EPEVVITIKO EPWTNHA, 1] GVYKPLOoT £8eLEe OTL TA LoyupdTEPA EPYOAEia
vmepeiyav onuavtika m¢ avlpwtivig a&loAdynong. Ta Copyleaks, GPTZero, Turnitin, GPT-5
output kat Undetectable.ai mapovoiacav F1-score moA0) vymAdtepo amd to avBpwivo 55,6%.
AuTo Seiyvel OTL Eva amoTEAEGUATIKO epyaleio umopei va evtomilel ylwookd potifa tov Sev
elval apeca avtTANTITd Ao £vav un el81kd avayvwooT.

Qo71600, N VTTEPOYN AUTY] S&V aopovoe OAx Ta epyaleia. Oplopévol aviyveuTég Tapovsiaoay
amdSoon TapOpoLa 1) AKOUT KoL XAUNAOGTEPT) aTtd TOUG CUUUETEXOVTES. ETTopévmg, 1) Yevikn
Statvmwon 0TL «ta epyadeia eival kadlTepa oo Toug avBpwToug» Sev vTooTNPileTal Xwplg
emumA€ov TpooSloplopo. I akplBés eival To cupmépacpa 4Tt Ta KaAUTEPR EpyaAEia TOV
Selypatog uTtepE oy oNUAVTIKA TNG avOpwvg Kpiong, evw Ta acBevéotepa epyareia Sev
Tapovciaoav avTioTOLX0 TTAEOVEKTN LA,
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EmumA£ov, ) oUykplon mpémel va epunveuBel AapBdavovtag vtoymn ot ot dvBpwTot a&loAdynoav
LLOVO TO 8° OET, EV® 0L GUVOALKEG HETPLIKEG TWV epyadelwv Baciotnkav oe meploodTEPA KL
SLOoPETIKA Kelpeva. ZUVETWG, 1] 6UYKPLON eV amoTEAEL ATIOAUTH avTiTapdBeon avBpwou Kat
unxavig o€ TANPws toodVvapo Setypa. IMapéxel, Opwg, pia xpnown £v8el&n yia t SuokoAia tng
avOPOTILVIG avayv®PLoT G KL YL TO TIAEOVEKTI LK TIOU UTIOPOVV VA TIAPOVGLAGOUV OPLOUEVX
epyaleia o€ P ATTOULTNTIKY TEEPITITWOT).

H xpron Tou 8%V GET 6TO EPWTNUATOAGYLO EVIOYVEL ETIION G TN PEAALOTIKY] SLAGTAOT) TNG LEAETNG.
To cuykekpévo oeT TEPIAAUPAVE AOYOTEXVIKO KAL AP YN HATIKO TIEPLEYOUEVO, TO OTIO(0
SlaopoTole(tal amd Ta cuvnOopéva akadUaika KEILEVA 0T OTIOIX ETILKEVTPWVOVTAL TIOAAEG
épeuves. H xaumAn avBpwmivn amddoon og autd To Keipevo Selxvel 6TLn avayvwpion Al-
generated mepleyopévou pmopel va eivat iStaitepa SUGKOAN OTAV TO HOVTEAD TIAPAYEL TIELGTIKO
S1dAoyo, cUVALEONUATIKEG AVTISPAGELS KAL (PUOLKT QT YNUATIKY pOoN).

Y€ TPAKTIKO ETITMESO, TA ATOTEAECUATA TNG HEAETTG UTTOSEIKVUOUV OTL TA EPYAAEiX avayvwpLong
Al pmtopovv va XpNoLLoTIoloUVTaL WG VTIOGTNPLIKTIKOL UMY aviopol, aAAG 0L WG LovasSik Kot
adlap@ofnntn Baon MMYPng amo@doewv. AKOuN Kot ta epyalieia pe vPmAn amdédoon
alodoynOnkav o€ £va TEPLOPLOUEVO SElYA, OE CUYKEKPLUEVT] XPOVIKT TIEPLOS0 KoL UE
OUYKEKPLUEVEG ekBO0ELS. EimAoy, 1 Taxela eEEAEN TWV YAWOOIK®OV HOVTEAWY KL TWV TEXVIKWV
TPOTIOTIOMON G KEWWEVOU PTIOPEL VL LETAPBAAEL TNV ATTOTEAEGUATIKOTITA TWV AVIXVEUTOV.

H xpnon Twv amoTeEAEOUATWY VOGS aVIXVELTN Elval ISLlaitepa evaioON TN o€ akadnuaikd
mepBdArovta. ‘Eva vPmAd Al probability umopei va amotedel évdeln mov SikatoAoyel mepattépw
€AEYYX0, AAQ BEV TPETIEL VO AVTILETWTITETAL U TOPATA WG ATTOSEEN akadnpaikng TapaBaong. H
BiBAoypapia €xelL emonpavel Tov kivéuvo false positives, v mBavr pepoAnia eig fapog
OUYKEKPLUEVWV OUASWV CUYYPAPEWY KL TNV avaykn avBpwmvng emtaveéétaong [3], [7], [11]. Ta
EVPNHATA TNG TAPOVOAG LEAETNG EVICYVOUV QUTI] TNV AVAYKT), KABWE§ akoun Kat 1 avBpwivn
kplon amodeiybnke meploplopévn kat Ta epyaieia mapovoiooav onUavTIKEG LETAED TOUG
QATIOKAIOELG.

ZUVETIWG, 1) 0pBATEPN TIPAKTIKY TIPOCEYYLOT SV elval 1) TAT pNG amoppLPm 1 1 AKPLTY amodoxT|
Twv epyodelwv. AvtiBeta, amatteital cuvSLAoPAG evieigewv, OTIWG 1) CUYKPLOT) LLE TTPOTYOUEVX
kelpeva Tov ouyypagéa, n e&étaon g Stadikaciog Tapaywyns tov épyov, n SuvatdtnTa
TIPOPOPLKTG VTIOOTIPLENG TOU TIEPLEXOUEVOL KL 1) AELOAGYT| 0T TOU ATIOTEAEGPATOG ATLO
TEPLOGOTEPOUS ATO Evav pnxaviopols. ‘Eva epyaieio evromiopov Al pmopel va cupfaiet og autn
™ Sadikaoia, aAAd Sev UTOPEL VoL AVTIKATAOTHOEL TIATPWG TNV avBp®TILVN Kat Beopikr] kpion.

ZUVOALKQ, TO ATOTEAEGUATA ATIAVTOUV OTA EPEVVNTIKA EPWTHHATA SE(XVOVTAG OTLT
ATIOTEAECUATIKOTNTA TNG avixvevong eaptatal amod moAdols Tapdyovtes. Ta kaAvtepa
epyaleia pmopovv va mitvyxovV oAV VPNAT amddoon, aAA& 1 atddoon Sev eival Kown Y
0Aovug toug aviyveutée. Ta Al-enhanced kelpeva HELWVOUV GNUAVTIKA TNV ATTOTEAEGUATIKOTITA
APKETWV EPYAAELWV, AV KAL 0pLOUEVEG AVOELS ep@avilovTal TTEploadTEPO avOeKTIKEG. To (806
ToL Adyou emnpedlel emiong tn SuokoAia g Ta&vounong, eve 1 avBpwivn kpion Tapovotalel
novo pétpux adlomiotio. Kata ouvémela, n avayvwpion Al-generated meplexopévou mpEMeL va
AVTILETWTI{ETAL WG Sladikaaia afloAdynong TOavOTNTAG KAl OXL WG ATOAUTOS Kot aAdvOaoTog
UNXOVIOUOG ATtOSEENG.

6. Tvunepaocpata kat lIpoomTikeég

6.1. ZuuTEPACUATA ETIL TWV ATIOTEAECUATWV

Me Vv 0AokAr|pwon NG TapoUoag SITAWHUATIKNG EPYNCIaG TIPAYUATOTIOMONKE 1) CUCTIHATIKNY
a&loAdynon 20 epyareiwv avayvapilong Al-generated kelpévou ae guvolika 30 ayyAdpwva
kelpeva. To Selypa Staxwplotnke o Tpels katnyopieg, AvOpwmiva, Al-generated kot Al-
enhanced, eve Ta amotedéopata Twv epyareiwv ocuyKplONKAV KAl HE TIG ATAVINOELS AvOpOTWY
HEOW EPWTNHATOAOY(OV. ME quTOV TOV TPOTIO, 1] EpYyAcia TAPEXEL Ll EVSEIKTIKT ATTOTUTIWON
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T000 NG akpifelag Snuo@wv epyaieiwv evtomiopol Al 660 kat TG Sla@opds g
OTIOTEAECUATIKOTNTAS TOVG 0€ CUYKPLON e TNV avOpw vy kpiom.

Ta amotedéopata £6e€av 6TLN amdSoon Twv epyareiwv §gv jtav opotdpop@n. Oplopéva
epyareia mapovoiaoav Slaitepa vPMAEG Tipég Accuracy kot F1-score, evay GAAa epdvicoy
Ao T YapunAotepn kavotnTa evtomiopoL Al-generated meplexopévou. Zuvemnwg, Sev pmopei va
BewpnBel 6TL 6Aa Ta Slabéoua epyaieia mpoo@épouy to (8o emimedo alomiotias. H emioyn tov
detector emnpedlel Gpeoa TV TTOLOTNTA TNG TEALKNG TAEWVOUNONG KAL, ETOUEVWG, ATTALTETOL
TIPOOEKTIKI] AELOAOYNOT TPV ATIO TNV TIPAKTIKY aloTtoinoT Tou.

To Copyleaks mapovciaoe v vmAdTEPT CUVOALKY ATTOS00T GTO GUYKEKPLUEVO SElYUQ, EVD
oAU VYNAEG emISO0ELS eppavioay emiong ta GPTZero, Turnitin, GPT-5 output kot
Undetectable.ai. Avtifeta, epyalieia dTws Ta BinocularsAl, GPTKit kat ContentDetector.ai
Tapovoiaoav xaunAdtepes cuVoAkES TueG F1-score. H Sta@opd auth) kKatadetkvieL OTLT
Snuo@ria M n evkoAn pdoPact o€ Eva epyareio §ev cuVETAYETAL ATTaPAITTA KAl VPNAN
QTOTEAETUATIKOTN T

[S1aitepa onpavtiko Ntav to epnua mou ag@opd ta Al-enhanced keipeva. H tpomomoinon twv
apxikwv Al-generated kelpévwy, HEow aAAaywv ato VPG, AT GVVTALN, 0T OTIEN KoL 0TOo
Ae€AGY10, 081YNOE o€ pelwomn ™G amdSoon g apKeTwy epyareiwv. H Ttwon auth amotumwOnke
kuplwg oto Recall, kaBwg apketa Al-enhanced keipeva tagvounnkav AavBaopéva wg Human.
To yeyovdg auto Seiyvetl OTL TOAAG EpYOAElR HTIOPOVV VU ETINPERCTOVV ATIO CXETIKA ATIAEG
TUPEUPACELS TIOU KAAOLWVOUV TA XUPAKTNPLOTIKA TNG XPXLKNG LNYXAVIKIG YPAPNS.

Qotd00, oplopéva epyareia Statrpnoav vPmAn andédoon akoun kat ota Al-enhanced keipeva. Ta
Copyleaks, GPTZero, Turnitin, GPT-5 output kat Undetectable.ai Tapovsiacav peyaAvtepn
AVOEKTIKOTNTA OTIG TPOTIOTIONGELS, YEYOVOG TIOU VTIOSEKVUEL OTL HTIOPOVV VA EVTOTIIOUV
OTOLXELX TTEPA ATIO TAL AUECA ETLPAVELNKA XAPAKTIPLOTIKA TOU KeLpéEvou. lap’ 0Aa autd, T
QTOTEAETULATA AVTA APOPOVV TO CUYKEKPLUEVO SELYIA KoL T GUYKEKPLLEVT XPOVIKT] Ttep(080 Kol
Sev umopolv va BewpnBovv 0pLo Ty ATOSELEN YEVIKEVUEVG ATTOTEAECUATIKOTI TAG.

H avBpwmivn aloddynon mapovoiace cuvoAikn akpifeta 58,5% kat F1-score 55,6%. H am68oon
auTr SelyveL OTL OL CUPUETEXOVTEG SUOKOAEUTNKAY va Slakpivouy pe cuvemela Ta Human amoé ta
Al-generated kot Al-enhanced xeipeva. Emopévwg, n avBpwmivn aicOnomn amd povn tng dev
amoTéAeqe Slaitepa aglOTLOTO UNXAVIOUO QVAYV®PLOTG 0TO CUYKEKPLUEVO TIElpapLaL.

H oUykplomn petadd avBpwmwy Kat epyadeiwv ESe1&e OTL Ta LoYupOTEPQ Epyaieia vTiepelyav
OMNUaVTIKG TG avBpwivng kpiong. Qotdoo, oplopévol detectors mapovsiacav amédoon
TPOHOL 1) XAUNADTEPT] ATIO EKEIVT TWV CUPUETEXOVTWV. ZUVETIWG, §ev pmopel va StatumwOel to
Yevikd cupmépacpa O0TL OAa Ta epyadeia elval ATOTEAEGUATIKOTEPA ATIO TOUG avOpWTOUG. ITio
akpPNs elval ) Samiotwon 6TL Ta KOAUTEPA epyadeia TNG LEAETNG UTIEPELXALY G| UAVTIKA TG
avBp®O VNG a€loAdynong, evw ta acBevéotepa Sev Tapovsiacay avtioToyo TAEOVEKT A,

TUVOALKG, 1) TTapovoa epyacia emiBePalwvel OTL Ta epyadeia avayvwplong Al-generated kelpuévou
UTTOPOUV VA TIPOCPEPOLVV XPNOLUES EVOEIEELS, AL SEV TIPETIEL VAL XP1|GLUOTIOLOVVTAL WG LOVAS KOG
Kol amdéAvTog unyaviopds amtddedns. H amdédoor| toug e€aptdtal amd To cuykekpLuévo epyaieio,
TNV KaTtnyopla Tou KEWEVOU, TO (806 Tou Adyou Kat Tov Badud TPOTIOTIOM NG TOU TIEPLEXOUEVOU.
I'o Tov A0Y0 auTO, T ATTOTEAEGUATA TOUG EIVOL TIPOTIUATEPO VA AELOTIOLOVVTAL UTTOGTH PLKTIKA
Kol o€ cuvduaopd pe Tpdobeta otolyeia kat avBp@ TV aloAdynaon.

6.2 Zvumepacpata eni TG pebodoAoylag

H pebodoloyikn TpooEyyLon TG TapoVoas pyaciag eTETPEPE TN GUYKPLOT] SLAPOPETIKWV
epyadeiwv péoa amo éva koo mAaiolo afloddynong. H xprion twv iSlwv keévwy, Tou idlov
Kavova Suad ki ¢ Ta€lvounon g Kal KOWwyv HETPLKWY, 0TIwG Accuracy, Precision, Recall kat F1-
score, eVioYUOE TN GUYKPLOLUOTNTA TWV ATOTEAEGUATWY. ETtimA£ov, 0 Slaywplopos Tov
Selypatog oe Human, Al-generated kat Al-enhanced keipeva emétpede v e€étaom oxtL povo g
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Baokn g LKavOTNTAG aviyvevong, aAAE KaL TG avOeKTIKOTNTAS TwV EPYOAEiwV o€ TpoTIOTOMEVO
Al mepieyopevo.

H evowpdtwon ™m¢ avlp®Tivig afloAdynons amoTtéAeoe ETIOTG OTUAVTIKO GTOLXELO TNG
nebodoroyiag. Méow Tov epwTNHATOAOYOV KATEGTN SUVATH 1] GUYKPLOT) TWV ATOTEAEGUATWY
TWV EPYOAEIWV PE TIPAYHATIKESG AVOPWTILVEG ATIAVTNOELS. 0TACO, 1) GUYKEKPLLEVT GUYKPLON
TIPETIEL VAL EPUNVEVOEL WG EVEEIKTIKT), KABWG oL dvBpwToL eV a&loAdynoav To 6UVOA0 TwV
KEWWEVWV IOV EEETAGTNKAV ATIO T EPYAAELQL.

'‘Evag Bactkdg TEPLOPLOUAG APOPA TO OXETIKA Uikpd Selypa ocvppetexovtwv. [lapoio mov
OUYKEVTPWONKaV 94 £€YKUPEG ATTAVTHOELS, TO HEYEDOG TOU Selypatog Sev emiTpémel TNV eaywyn
TATPWS YEVIKEVG LWV CUUTIEPACUATWY YLK TNV QvOpOTILVY tkavoTnTa avayvwplong Al-
generated xelpévou. EmmAéov, Sev utpée €EAeyx0G SNUOYPAPIK®OV 1) AAAWV XAPAKTN PLOTIKWY,
OTIWG 1 NALKia, TO HopPWTIKS emiTeS0 1) 1) €E0IKEIWOT UE EQAPUOYEG TEXVTNG VO LOCVVTG, TA
omola Ba pmopovoav va EMNPEACOUV TIG ATIAVTT OELG.

‘Evag akOuUn TEPLOPLOUAG EIVAL OTL OL CUUUETEXOVTESG AELOAOYN oAV LOVO Eva BEPATIKG OET
KEWWEVWV. ZUVETIWG, 1 avOpw v amtddoot Bacionke o€ pHio CUYKEKPLUEVT TIEPITITWON
AOYOTEXVIKOU KAl a@NYNUATIKOU AGYOU Kot §ev pumopel va BewpnBel avTITpoowTeVTIKY TNG
amddoon g Twv avBpwTwy o€ OAx Ta (6N kewpévov. H xpromn teplocdTepwv oeT Bat ETTETPETE
TANPECTEPT KoL TILO aLOTILOTN OVYKPLOT) HETAE) avOpWTWV Kal EpyaAeiwv.

EmumAéov, Ta epyadeia TOAv®S Xpnoomololv St opeTikeS kAlpakes €680V Kat
SLPOPETIKOVG ECWTEPLIKOVG UNXAVIOUOUG UTIOAOYLoHoV. [TapoAo Tou ta amoteréopata
HETATPATINKAV O€ Ko KAlpaka TBavatntag Al kat e@appdotnke eviaiog kavovag Taglvounaong,
0L OPXLKEG TIHEG Sev elvat amapaitnTa amoAVTwS loodVuvapes petadl Tous. Ma mapddetypa, Eva
T0000T0 70% amd éva epyadeio pmopel va pnv €xet akpfwg v Sa eppnveia pe éva avtiotolyo
T0G00TO ATO vt AAAO gpYaAEio.

[MapdAAnAa, oplopéva epyaieia Sev eméotpePav amoteAéopata yo OAa Ta Kelpeva. AuTto eixe wg
QTOTEAEG LA OL HETPLKESG OPLOUEVWV aVIXVEVTWYV Al va UTTOAOYLOTOUV O€ PIKPOTEPO aplONd
Tapatnpnoewv. ['a Tov Adyo autd, ol cuykpioelg peTadl epyaielwv e TAT)PES Kol L) TIAT|PES
Setypa mpémel va yivovtal pe mpoooxt, kabwg dev faci{ovtal mavtote otov (510 aplopo
TEPITITWOEWV.

[Teploplopdg VTTAPXEL ETILOTG WG TIPOG TO TEPLEXOUEVO TOV Selypatos Twv Kelpevwv. Ta kelpeva
NTOV ATOKAELGTIKA AYYAOP WV KL, TIAPOAO TIOU KAAUTITOV SLPOPETIKEG BEUATIKEG, SEV
TepAdpBavav OAeg Tig TOAVES HOPPES YPATITOU AGYOU. ETTOUEVWG, Ta ATIOTEAETUATA EVEEXETAL
VA S1aQopoToLoVVTaL 0€ AAAEG YAWOOES, € KPOTEPA 1] HEYOAUTEPA KEIEVQ, OE KElpEVA
KOW®VIK®OV SIKTUWV, G€ EL8N0E0YPAPIKO TIEPLEXOUEVO, O AULYWS ETILOTNUOVIKE GpBpa 1} o€
AAAEG KaTnyopieg Adyou.

TéXog, 1 a€LoAdYNON ATOTUTIWVEL TNV ATTOS00T TWV EPYAAEIWV GE GUYKEKPLUEVT] XPOVIKT] GTLYLY),
Katd v epiodo Maptiov-lovviov 2026. Ta epyadeia aviyvevong Al eplexopévou kat ta
UEYGAQ YAWOGIKA LOVTEAQ EVI|UEPWVOVTAL LYV, UE ATIOTEAECUA OL AAYOPLOUOL, TA OpLa
Ta€vounong Kot 1 amdéS8oom Toug va uopovv va HeTABANB0UV. ZUVET®MG, T EUPNUATA TNG
epyaciag TPEMEL VA AVTILETWTITOVTOL WG XPOVIKA TIPOoSLOPLopEVa Kal OXL wG poviun a&loAdynon
TWV OUYKEKPLUEVWV EPYOUAEIWV.

Mapd Toug Teploplopos autovg, 1 peodooyia TTPooPEPEL Vo GUVEKTIKO Kot eTavaAPiLeo
TAxio10 a§LoAdynone. O cuVSLAGHOG TPLOV KATNYOPL®DV KELEVWY, KOW®V LETPLKWDV,

TOAAQTIAWY pyaieiwV kal avBp®OTIVIG aEloAOYN oG UTTOPEL va ATtoTEAEGEL BAOT YA TILO
EKTETUAUEVEG HEAAOVTIKEG EPEVVEG.

6.3 [Ipoomtikeég/ Emopeva Bjpata

Mia Baokn katevBuvon peAdovtikn§ Epguvag a@opa T StelpuvaoT Tou SelylaTog Twv
etetalopevwy epyaleiwv. KaBwg o Topéag tng TeEXVN TG VO LooUvn G elval apKETA TIPOGPATOG
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KO(L 0 TOYXVTEPA AVATITUGGOUEVOG, £XOUV 1161 EQLPAVIOTEL VEQ EpYaAElX EVTOTILOUOU TEXYNTNG
VONLOGUVNG TIPOG EUTIOPLKN XPT)OT LETA TO XPOVIKO ONUEID Ppayoy cUAAOYNG SESOUEVWV TNG
Tapovoag epyacias. Opoiwg peAdovtikr £épgvva Ba ptopovce va SLEVPUVEL TO Selypa Twv
XPNOUOTIOLOVUEV®V EPYAAEIWV TIAPAYWYTG TEXVITNS VO LOGUVTG

Axopa pa mlavr) katevBuveN HEAAOVTIKNG EpEVVAS aopd T Slepuvor Tou Selyratog Twv
CUUUETEXOVTWV OTO EPWTNUATOAGYL0 TNG avBpwTvn g a€loAdynong. H cuppetoyn peyaddtepou
aplOpol atouwv Ba eméTpeme TV €AY WYN TLO AELOTILOTWY CUUTIEPACUATWY CYXETIKA LE TNV
avBp® VY IkavdtnTa avayvoplong Al-generated eptexopévou. lMapdAAnia, ) kataypo@n
Snuoypa@kwyv otoyelwv kot Tov Babpol e£0KelWONG TWV GUUHETEXOVTWV LLE TNV TEXYNTN
vonpooUvn Ba pmtopovoe va avadeifel TOavES SLa@opPOoTo|aEeLS HETAED ETUEPOVG OUASWV.

EmumA£ov, ueAdovtikeég épeuves Ba pmtopovoav va Teplapuavouy Kelpeva o€ TEPLOCOTEPES
YAwooeg. [Slaitepo evBla@épov Tapovaldlet n afloAdynon atnv EAANVIKY YAwooa, KaBws ta
TEPLOCOTEPX EPYUAEit £xouv avaTtuxOel kat eAeyyBel kupilwg og ayyAd@wvo Tepleydpevo. Mia
TOAVYAWOO K PEAETN B eméTpete va SiepeuvnBel av 1 ATOS00T TWV AVIXVEUTWV TTAPAUEVEL
otafepn 1| HELWVETAL 0€ YAWOOES e Atydtepa Stabéoipa SeSopéva ekmaibevong.

"o Tov 0KOTIO AUTO GTOV TIHPAKATW VAKX TIAPoVGLalovTal Ta epyaAeia Tou StaBétouv
TOAVYAWO Gk AetTovpyia Bdoel Twv SeSopévwv TTOU CUAAEXON KAV KATA TNV GUAAOYT] TWV
XOUPAKTNPLOTIKWV TOUG TNV TTOPOVCX EPYATIX:

Tivolo
Ynootpiin AAMAwv  Ymootnpi{d
IMwoowv HEV®OV

Iwoocwv

YmootipEn
No Epyaleio EAAnviki|g
INwoocag

1 Copyleaks Not AyyAika, lomavika, 30
FaAA K,
[MoptoyoAiKd,
TCeppavika, Itadika,
Pwowka, [ToAwvika,
Poupdvika,
OAAav8ika, Zovdnika,
Toéywa, NopBnyka,
Kopeatika, lamwvikd,
KwéQika
(amAomompéva),
KwéQika
(Trapadoolokd),
ApaBikd, Mmevykdad,
BouAyapikd,
Kpoatikd, EBpaikd,
Xivty, Ouyypikg,
TépBiKa,
TabAavSEQika,
Tovpkika, OukpaviKd,
Bletvapélika

2 GPTZero Nat AyyAika, ApaBika, 22
MTmayaoa,
BovAydpika,
Katadavikd, KwvéQika,
Kpoatika, Toéyka,
OAAavSikd, FTaAA K,
TCepuavikd, EAANvikG,
Kopedtika, [ToAwvikd,
[MoptoyaAikd,
Poupdavika, Pwoikg,
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TAofaxika,
TAoBévika, lomavikd,
Ovkpavika,
Bletvapélika

3 Turnitin Oyt AyyAwa, lomavikd, 3
[amwvikd

4 Originality Nat AyyAkd, lomavikd, 30
Tovpkika, [Taiikd,
TaAAkd, Teppavika,
[MoptoyaAikd,
OAAav8ika, Kwvélika
(mapadooiakd),
KwéQika
(amAomompéva),
EAANvika, IMoAwvikd,
Bietvapélika,
lamtwvikd, Papoi,
KopeaTtika,
Oukpavikd, Mmtaydoa,
Xivty, Apafika,
Toéywka, Zoundika,
Aavélika,
TobAavSéquca,
0VpvTov, ZAoBAaKIKa,
NopBnywa,
BovAyapika,
Poupavika,
OAavEElIKa

5 QuillBot Oxt Appwaavg, Kwélika, | 23
Aovikd, OA avSKd,
AyyAkd, ToAAka,
Tepuavika, Xivty,
Ivéovnolaxa, Itaiikd,
l[amwvikd,
MoAailolava,
[MoAwVIKd,
[MopToyaAika,
Pouvpavikd, Pwoikd,
[otavikd, ZounSikd,
Taykaloyk,
Tovpkikd, Oukpavika,
Bletvapélika

6 DETECTING- Oyt AyyAkad, lomavikd, 6
Al.com Tepuavikd, Apafika,
FCaAA K,
[MoptoyaAika

7 Al Detector Pro | Oyt AyyAikad, lotavika, 6
[MoptoyoaAikd,
ApaBka, Kopedtika,
Tepuavikd

8 Phrasly Oyt AyyAkad, lomavikd, 4
ToaAAwka, Teppavika
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10 Scribbr Ox1 Agppwaavg, Kwelika, | 23
AavéQika, OAAavSIKd,
AyyAwa, TaAAwka,
Teppavika, Xivty,
Ivéovnolaxa, Itaiikd,
lamwvikd,
MoAalowioka,
[MoAwViKd&,
[MoptoyoaAikd,
Poupdvika, Pwoikd,
Iomavika, Zoundika,
Taykadoyk,
Tovpkika, Oukpavikd,
BletvapéQika

11 Winston Al Oxt AyyAwa, TaAAwka, 11
loTtovikd,
[MoptoyaAikd,
Teppavikd,
OAAavSika,
IMoAwvikd, ItaAkd,
Ivéovnolaxka,
Poupdvika, KivéQuka
(amAoTompeva)

Iivakag 9: Epyaleia Avixvevong Al lepieyouévov mov Aiabétovv [loAvyAwaootkn Ymootpién

H eméktaon tou Selyuatos KelPEvwY o€ TEPLOCOTEPA (6T KEWWEVWV ATIOTEAEL ETTIOTG OTUAVTIKO
£TIOUEVO Bripa. Oa ptopovoayv va GUUTIEPIAN @O0V e18NoE0YPAPIKE ApOPa, AVAPTHOELS
KOWWVIK®OV SIKTOWV, ETOYYEALATIKA HNVUOUATA, AKXST|UAIKES EPYATIES, TEXVIKA EYXELPISLA,
AOYOTEXVIKG ATIOCTIACUATA KAl KE(PEVA SLaopeTikoV Urjkous. Me autdv tov TpoTo Ba tav
Suvat 1 mAnpéatepn e€Etaon TG emidpacng Tov €idoug Adyou oty anddoon Twv epyareiwy.
Oa pmopovoe emiong va peAeTN Ol 1) peTABANTOTNTA TNG AKPIBELXG TWV ATIOTEAECUATWVY UE
xpnon Selypatog apxeiwv avti amlov kelpévov ata epyaieia mov to vroopilovy Kal va
efetaotel N adAdayn Tov ATOTEAEGUATOS KoL 1) atdkALoT e Bdom To €i60G Tou apyeiov.

Mua kO TIPOOTITIKY APOPE TH GUYKPLOT] TWV QVIXVEVTW®V HE KEILEVH TTOV TIHPAYOVTAL ATIO
VEOTEPU POVTEAX TEXVN TG VonHooUNG. KaBw¢ ta LLMs e€edicoovtal ypryopa, n afloAdynon Ba
TIPETIEL VO ETTAVOAAUBAVETAL TIEPLOSIKG pe vedTEPES ekdAaeLg Twv GPT, Claude, Gemini kat GAAwv
povtédwv. H Stadikacia autr) Ba pmopovioe va Seifel av ta epyadeia evtomiopol Al
TPOCAPUATOVTAL ETAPKWG TNV EEEALEN TNG TIOLOTNTAS KAL TNG QUOLKOTNTAG TOU TIHPAYOUEVOL
KELWLEVOU.

[81aitepn adia Oa giyxe kaLn o avaAvtikn alomoinon Twv Babpol epmiotooivng. v Tapovoa
gpyacia, T TOCOOTA HETATPATINKAV 0€ SUASIKY KATNYOopia LE KOO OpLo Taglvounone. Le pia
peAAovTikr HeEAETN Ba prtopovoay va eEeTAGTOVV AVAAVTIKOTEPA ) KaTtavour, N fabpovounon
ka1 alomotia Twv Babuol epmiotocvvng kabe epyadeiov. INa mapadetypa, Ba pmopovoe va
StepeuvnBel katd moOo0 €va amotédeopa 90% avtiotoyel Tpdypatt og peyaAvtepn mOavoTnTa
owoTNG Tagvopunong amo éva amotéAeopa 60%.

H avdaivon twv Babpol epmiotoovvng Ba pmopovoe emiong va mepAapfavel T Sokiun
Staopetikwv thresholds avti yia ) xprion evdg eviaiov opiov 50%. Me avtdv Tov TpoTO B
Ntav Suvat 1 e§€taon ¢ oxéong petal Precision kat Recall kot n emdoyn Sta@opetikwv
oplwv avaioya pe 1o ekAoToTE TEPLBAAAOV YXp1 oG, L€ Eva akadnpaiko mAaiolo, yiax mapadetyua,
umopel va amarteitat vymAdtepo threshold wote va pewwbet o kivéuvog Pevdwe BeTikwv
OTOTEAECUATWV.

TéAog, Ba pmopovioe va SiepeuvnBel 1 GUVSLAGTIKY XPT)OT) TEPLOCOTEPWV EPYAAELWV 1] 1)
avamntuén evdg cuoTiuatog cLVOALKNS Baduoddynons. ‘Eva tétolo cvotnpa Ba pmopovoe va
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AopBavel VTTOYM TG EKTIUNOELG TIOAADV AVIXVEVTWV, Ta Babpol UToTooVVNG TOUG Kot EMITAEOV
YAwoowa i petadedopéva xapaktplotikd. H mpooéyylon avt evééyetal va mpoo@épel
peyaAuTepn aflomiotio amd T xprion evog povo epyareiov, vmd v tpovTtdOeoT OTL Bt
alodoynOel o€ ETUPKWG UEYGAO KOL AVTITIPOCWTEVTIKO Selypa.
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Mapaptnua A
I.  Astypa Kelpevwv
1o Xet

10 Keipevo - AvOpwTivo

Numerous research has proved that doing extreme sports has improved our quality of life in
many levels. Some people love extreme sports as they escape from their daily routine but there is
also a number of population who do not dare these kinds of experiences. Let's investigate some
reasons which drives people to take up an extreme Sport but also what stops someone from
taking part.

First of all, a significant number of people choose to do extreme sports as a hobby in their free
time because they need to escape from reality for a while and break their daily routine which is
going to work and returning home in the afternoon to rest and do chores. These kind of sports
increase their adrenaline and make them feel unstoppable. Moreover, from my personal
experience, a lot of them are organized in groups in which adults and youngsters have the
opportunity to socialize and make new friends. Last but not least by doing extreme sports we
learn more about ourselves as we test our strength and personal limits.

However, an extremely large number of people don't want to join these kinds of adventures as
they fear danger. They prefer to break their routine going for a walk or having a coffee with
friends in their free time because they believe that with extreme sports they risk their life.
Finally, a lot of them have no talent for it so they don't want to spend their time doing something
that gives them anxiety.

To sum up, extreme sports are very important for our psychological health as with them we have
the opportunity to take a dose of adrenaline and feel alive. I believe that all the people should
give them a try before rejecting them.

2° Keipevo - Al-Generated

Extreme sports are activities that involve a high level of risk, speed, height, or physical challenge.
Examples include skydiving, rock climbing, big-wave surfing, and snowboarding. While some
people are passionate about these activities, others strongly dislike or avoid them. The reasons
behind these different attitudes are connected to personality, psychology, and personal
experience.

Many people are attracted to extreme sports because of the intense adrenaline rush they provide.
When someone jumps out of an airplane or climbs a steep mountain, their body releases
adrenaline, which creates feelings of excitement and heightened awareness. For thrill-seekers,
this sensation is deeply rewarding. Extreme sports can also offer a strong sense of achievement.
Overcoming fear, pushing physical limits, and mastering difficult skills can increase self-
confidence and mental resilience. In addition, these activities often take place in beautiful natural
environments, such as mountains, oceans, or forests, which adds to their appeal. For some
individuals, extreme sports are not just hobbies but ways of expressing freedom and
individuality.

On the other hand, many people dislike extreme sports because they focus primarily on the risks
involved. The possibility of serious injury or even death can make these activities seem
unnecessary or irresponsible. Some individuals prefer stability and safety over uncertainty and
danger. Personality differences play an important role here: people who are more cautious or
risk-averse may experience anxiety rather than excitement in high-risk situations. Financial cost
is another factor, as extreme sports often require specialized equipment, training, and travel.

In conclusion, extreme sports create strong but divided opinions. For some, they represent
excitement, challenge, and personal growth; for others, they symbolize danger and unnecessary
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risk. These contrasting views reflect the diversity of human personalities and the different ways
people seek fulfillment and enjoyment in life.

30 Keipevo - Al-Enhanced

Extreme sports are activities which include a lot of danger, speed and sometimes very high
places. For example, people can do skydiving, mountain climbing or surfing in very big waves. In
the last years, these kind of sports have became more famous, especially between young people.
However, not everyone have the same opinion about them. Some people really love extreme
sports, while others think that they are too much risky and unnecessary.

There are many reasons why some individuals like extreme sports. First of all, they give a very
strong feeling of excitement. When someone is jumping from an airplane or climbing a dangerous
mountain, the body produces adrenaline and the person feels more alive. This sensation is
something that normal sports cannot give so easily. Also, extreme sports help people to test their
limits and to prove to themselves that they can do difficult things. After completing such an
activity, they feel proud for their achievement and their self-confidence increase. In addition,
these sports usually take place in amazing natural landscapes, which makes the experience even
more unforgettable.

On the other hand, many people dislike extreme sports because they are afraid of the possible
consequences. The risk of serious injury or even death is not small, and for some individuals this
is a very important reason to avoid them. They believe that risking your life for fun does not
makes sense. Furthermore, extreme sports are often very expensive and requires special
equipment and training. For this reason, some people prefer safer and more simple hobbies.

In conclusion, extreme sports create different reactions to people. While some are attracted by
the adventure and adrenaline, others focus more in the dangers. It mainly depends from the
personality and the way each person sees the concept of risk.

20 XeT

40 Keipevo - AvBpwmivo

We are living in a world, in which you have to fight everyday to make ends mead. People have to
work overtime to raise their family and manage their debts. Despite the benefits of working long
hours, there are some important negative effects of this that have to be noted.

First of all, working long hours gives us economic independence. Nowadays, more than 50% of
organizations pay the extra hours of work, which gives a significant boost to the monthly wages
of the working population. This especially, is important for some people who have family and a
lot of responsibilities. Also, another benefit is that you have the opportunity to grow and. Finally
there are some employees who have a passion for their work and want to finish their projects
before the deadlines.

However, as work is very important for our life and needs, working for long hours has various
drawbacks. First it decreases productivity as spending more than 8 hours per day at work we do
not have time for hobbies and entertainment. Moreover, it reduces our social life as we do not
have time to spend with our family and friends. Finally and most importantly, working for long
hours can cause health problems like depression. A big percentage of people who have passion
with their job have a lot of anxiety, which can cause serious diseases.

To sum up, human beings have to work for their personal needs and to cover their
responsibilities without any burden in their health and social life. They have to socialize and live
a happy life surrounded by family and friends.

Our brain is considered a computer. It records data and data is kept by our brain without

experiencing any changes. Actually, the brain stores memories that we think never change. When
we remember something, our brain revives them. However, we may not always remember events
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like the first time. That's why, our memories are unreliable. There are some reasons why
memories are not reliable.

First of all, one of the main reasons for an unreliable memory is that when we want to recall
our memories, we reconstruct the events. We are facing a lot of events every day. The new
situations which we encounter cause us to reshape the events. In addition, our memories are
affected by our present expectations and our current knowledge and thoughts. Thus, while we
are remembering the past events, we can mix the present and the past. Therefore, our memories
can deceive us and they may be unreliable.

Secondly, another reason for unreliable memories is that we usually suppress memories that
are painful and damaging to our self-esteem. We have a tendency to remember pleasant
memories because painful memories torment us when we revisit them. Therefore, we may not
say that memories are completely true and reliable. Moreover, we are open to external factors
such as false memories. We are open to believing in unexperienced events. For example, when a
person says “a wild dog was chasing you in your childhood”, you believe the person who tells that
story. That's to say, you can be misled. That's why, our memories are unreliable.

All in all, our brain is not a machine which preserves the events and memories. Our brain
keeps the memories in mind and each time we recall something, these memories come out
changed. Our brain reconstructs them. Therefore, our memories are unreliable.

50 Keilpevo - Al-Generated

Memory is often treated as a reliable record of the past, something we can revisit to reconstruct
events exactly as they happened. However, research and everyday experience both suggest that
memory is far from perfect. In fact, memories are highly unreliable, shaped by time, emotion, and
external influence rather than preserved as objective facts.

First, memory is reconstructive rather than reproductive. This means that when we recall an
event, we do not simply “play back” a stored recording. Instead, we rebuild the memory using
fragments of information, expectations, and current beliefs. As a result, details can be
unintentionally altered or completely fabricated. For example, people may confidently remember
conversations or events that never actually occurred, especially if those false details fit logically
into the narrative.

Furthermore, memories are vulnerable to suggestion. Psychological studies have shown that
even subtle cues, such as the wording of a question, can distort how an event is remembered.
Eyewitness testimonies, often considered strong evidence in legal contexts, are particularly
affected by this issue. Witnesses can be influenced by leading questions, media coverage, or
discussions with others, leading to inaccurate recollections that still feel entirely real to them.

Time also plays a significant role in memory distortion. As time passes, memories tend to fade
and lose detail. To compensate, the brain fills in gaps, often relying on general knowledge or
assumptions. This process can gradually change the original memory, making it less accurate
over time. Emotional factors further complicate this, as strong emotions can either enhance
certain aspects of a memory or distort them entirely.

In conclusion, memory is not a reliable recording of the past but a dynamic and flexible process.
Its susceptibility to reconstruction, suggestion, and decay makes it inherently flawed. Therefore,
we should approach our own memories—and those of others—with a degree of skepticism,
recognizing that what feels true is not always accurate.

6° Keipevo - Al-Enhanced

Memory is something we all rely on every day, and most of the times we don’t even question it.
We usually think that what we remember is exactly what happened. However, memory is not as
reliable as we believe, because it is a complex process that can easily be influenced and changed.

First of all, memory works through three stages: encoding, storage, and retrieval. During
encoding, we don’t capture everything around us, only what we pay attention to. This means that
from the very beginning, the memory is already incomplete. Then, during storage, memories are
not fixed. They can change over time, mix with other memories, or lose details. Finally, during
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retrieval, we don’t replay the memory like a video. Instead, we reconstruct it based on fragments,
which can lead to mistakes or even false details.

Another important reason why memory is unreliable is suggestion. Our brain can be influenced
by other people, media, or even the way a question is asked. For example, if someone describes
an event differently, we may start to believe their version, even if it is not true. This can create
false memories, which feel completely real.

Emotions also affect how we remember things. Strong emotions, like fear or excitement, can
make memories feel more vivid, but not necessarily more accurate. In some cases, people focus
only on certain details and ignore others.

Finally, time plays a big role. As time passes, memories fade and our brain fills the gaps with
assumptions, which can change the original event.

In conclusion, memory is not a perfect recording of reality. It is a flexible and sometimes
unreliable process, so we should not always fully trust it, even if it feels completely true.

30 YetT

7° Kelpevo - AvBpwmivo

People affect each other. Some of these people, who are called leaders, influence more people and
attract them because of their own characteristic features. These people fall into two categories:
they may be autocratic leaders or democratic leaders. Although both of thesetypes of people are
called leaders, they have many differences.

First of all, the differences between autocratic and democratic leaders are obvious. While
autocratic leaders don’t allow the subordinates to make decisions, democratic leaders consult the
subordinates. Unlike autocratic leaders, democratic leaders don’t give orders to the subordinates.
Democratic leaders prefer equal participation, inclusiveness and deliberation. In short,
democratic leaders and autocratic leaders are exact opposites.

Secondly, autocratic leaders check the tasks they asked the subordinates to do whereas
democratic leaders seek creativity in the subordinates. Autocratic leaders don'’t trust the
followers to do important tasks. However, democratic leaders always empower the group
members. Though autocratic leaders have no tolerance for weaknesses, democratic leaders
believe that making-mistakes is necessary to learn.In short, autocratic leaders prefer a top-down
form of management whereas democratic leaders don't.

All in all, the features of autocratic leaders are based on power, absoluteness, giving orders, not
allowing mistakes even though democratic leaders look out for inclusiveness and democratic
principles. At the same time, both leaders have a lot of followers so people need both leaders.
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Throughout history, societies have organized political life in radically different ways. Two of the
most contrasting systems are democracy and totalitarianism — systems that differ not merely in
their laws and institutions, but in their fundamental assumptions about human beings and the
purpose of the state.

Democracy rests on the principle that political authority derives from the consent of the
governed. Citizens exercise power through free elections, representative institutions, and
guaranteed civil liberties. Independent courts, a free press, and the separation of powers serve as
checks on authority. Importantly, democracy tolerates — even celebrates — disagreement,
treating pluralism as a source of strength rather than a threat.

"Where democracy treats opposition as a healthy feature of civic life, totalitarianism sees it as a
danger to be eliminated.”
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Totalitarianism, by contrast, concentrates power in a single leader or party with no meaningful
limits. The state claims authority over all aspects of life — political, cultural, economic, and even
private. Citizens are expected not merely to obey but to actively affirm the regime's ideology.
Dissent is suppressed through surveillance, propaganda, and coercion. Where democracy treats
opposition as a healthy feature of civic life, totalitarianism sees it as a danger to be eliminated.

Despite their differences, the two systems share one point of comparison: both require some
degree of popular engagement to sustain themselves. Democracies depend on an informed and
participating citizenry, while totalitarian regimes invest heavily in manufactured consent —
rallies, state media, and enforced loyalty — to project an image of unified support.

Ultimately, democracy prioritizes individual freedom and collective self-governance, accepting
the messiness that comes with open debate. Totalitarianism sacrifices both in pursuit of order
and ideological uniformity. History suggests that societies built on the former tend to be more
just, more stable, and more capable of peaceful self-correction over time.
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When looking at the history of how different countries have been governed, two systems stand
out as being almost complete opposites: democracy and totalitarianism. Both are ways of
organizing a society, but the values behind them and the daily experience of living under each
could not be more different.

Democracy is built around the idea that people should have a real say in how they are governed.
Citizens vote in free elections, enjoy civil liberties like freedom of speech, and can hold leaders
accountable when they fall short. One of its greatest strengths is that open debate tends to
produce better policy over time, since leaders who make poor decisions can simply be voted out.
That said, democracy is not without its flaws. Decision-making can be painfully slow because of
the need for debate and compromise, and the system is vulnerable to misinformation and
populist manipulation when citizens are not well informed.

Totalitarianism works in almost the opposite way. One leader or party holds complete control,
and opposition of any kind is not tolerated. In some ways this allows the system to move fast.
Resources can be mobilized quickly in a crisis, and long-term national goals can be pursued
without political interruption. However, the costs are enormous. Basic human rights are
routinely violated, there is no accountability for those in power, and the suppression of free
thought stifles creativity and progress. Think of regimes like Nazi Germany or Stalinist Soviet
Union, where loyalty to the state was demanded in every corner of daily life.

In the end, democracy trades a little efficiency for a lot of freedom, while totalitarianism does the
opposite. History has shown pretty clearly that systems built on fear rather than genuine consent
tend to be fragile, and that the freedoms democracy protects, however imperfect the system may
be, are worth the messiness that comes with them.

40 YetT
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Museums and art galleries have long been at the forefront of preserving and representing
cultural values and histories of almost all countries throughout the centuries. However, whether
they should mainly represent traditional and local cultures or display an international collection
is open to dispute. I personally believe that traditional museums should focus on outlining the
cultural aspects and artworks of the country while having separate museums with items from
other countries does not hurt the national feeling.

To begin with, educating people about the history and traditions of a country is one of the
primary reasons why we have museums in the first place. They conserve important cultural
specimens, artefacts, artworks and other items to boast about our past. Such museums, which
primarily signify our tradition, should comprise things we, as a nation, can be proud of, rather
than having internationally acclaimed artworks or sculptures. For instance, many national
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museums in Europe solely focus on preserving artefacts and artworks from the country only and
they are quite popular among international tourists.

Having said that, the concept of the museum in the modern era has changed to a great extent.
We now have aviation museums, war memorials, motor museums, computer museums,
archaeological museums and the list goes on. To make this type of museum popular and useful,
we have to have international collections. For instance, the Motor Museum in Australia has a
collection from more than 20 countries and they serve their purpose just fine. Museums with
international compilation often attract tourists and can be a great way to promote tourism.

To conclude, national and traditional museums should focus on nurturing national history
while we also need museums with international collections to make them more functional and
famous. One does not necessarily diminish the necessity and usefulness of another category.
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Local vs. Global: What Should Museums Display?

Museums and art galleries serve as custodians of human creativity and history. While some argue
they should focus exclusively on local works, I firmly disagree with this restrictive view. A
balance of local and international art is not only desirable — it is essential.

Those who advocate for a local focus raise valid points. Regional art preserves cultural identity
and ensures that indigenous traditions, local histories, and homegrown talent receive the
recognition they deserve. Smaller communities, in particular, risk seeing their heritage
overshadowed by dominant foreign cultures. A museum rooted in local works can serve as a
powerful anchor for community pride and collective memory.

However, limiting museums solely to local content would impoverish rather than enrich their
audiences. Art is, at its core, a form of human communication that transcends borders. When a
visitor in Athens encounters a Japanese woodblock print or an African ceremonial mask, they
gain something irreplaceable: empathy, perspective, and an understanding that other
civilisations have grappled with the same fundamental questions of beauty, mortality, and
meaning. Exposure to diverse cultures fosters tolerance and broadens intellectual horizons in
ways that no classroom can replicate.

Furthermore, the history of art is deeply interconnected. European Impressionism was
profoundly influenced by Japanese aesthetics; the Harlem Renaissance drew on African
traditions. Displaying only local work risks presenting a distorted, incomplete narrative of how
art actually evolves.

The ideal solution is not exclusivity but thoughtful curation. Museums should dedicate significant
space to local and national heritage while actively incorporating international works that provide
context, contrast, and dialogue. Rather than choosing between the local and the global, galleries
should celebrate both — because great art belongs to everyone.
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While some people argue that museums and art galleries should focus exclusively on local works,
[ firmly disagree with this kind of restrictive view. In my opinion museums and art galleries are
custodians of human creativity and history and because of this they have a responsibility to show
a balance between local and international art.

Those who advocate for a local focus do raise some valid points and [ understand where they are
coming from. Regional art preserves cultural identity and ensures that indigenous traditions,
local histories, and homegrown talent receive the recognition they deserve. Smaller communities
in particular risk to see their heritage overshadowed by dominant foreign cultures and this is
something that we should take seriously. A museum which is rooted in local works can serve as a
powerful anchor for community pride and for the collective memory of its people.

However I still think that limiting museums solely to local content would impoverish rather than
enrich their audiences. Art is at its core a form of human communication that transcends borders
and I believe this is something very important. When a visitor in Athens encounters a Japanese
woodblock print or an African ceremonial mask, they gain something truly irreplaceable which is
empathy and perspective. The exposure to diverse cultures fosters tolerance and broadens the
intellectual horizons in ways that no classroom can fully replicate.
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Another thing that I think is important to mention is that the history of art is deeply
interconnected. European Impressionism was profoundly shaped by Japanese aesthetics, and the
Harlem Renaissance it drew heavily on African traditions. So displaying only local work risks to
present a distorted and incomplete narrative of how art actually evolves over the time.

In conclusion I think that the ideal solution is not exclusivity but a more thoughtful curation.
Museums should dedicate significant space to local and national heritage while also
incorporating international works that provide context and dialogue. Great art ultimately it
belongs to everyone and galleries should celebrate the both local and global.

50 Yet

13° Keipevo - AvBpwivo

Slavery was abolished in the mid-19th century all over the world, but now it has gotten a new
name, modern slavery. One sort is bonded labo(u)r which is most widespread in South Asian
countries such as India and Pakistan, but it can even appear in Britain. Any country can
encounter this serious threat any time whether one is the west or not. It flourishes year by year
due to the world’s poverty and discrimination in society. Especially limited access to education,
justice and jobs for discriminated groups makes it difficult to get out of poverty. The need for
cash for their survival forces people to work more in exchange for a loan.

Laws against bonded labor are not implemented properly, specifically in the poor countries.
Indeed, there are several significant gaps in the protection of domestic workers. For instance,
when people who are in debt want to leave the system, landlords or employers use /resort to
some coercion, violence or intimidation. Domestic workers are not safe from this mistreatment.
In addition, it is also necessary to make a new rule in order to eradicate the new modern
slavery. Since a person is forced to work to pay off a debt and a man who is the owner of the
company deceives the person to work for little or no pay, with no control over their debt. New
laws should enable them not to be dependent on the owner and instead of the government. Also,
a controllable repayment system is necessary for such people. By doing this, several problems
would be solved easily.

Women and children are most vulnerable parts of the society. If the government encouraged
children to enroll, regularly attend and remain at school, they would learn about their social
rights and achieve their own economic stability earlier. Thus, they could even work on their own
to repay their debt and so wouldn’t have to be under the control of another person. Education is
most important, if the government convinced women to know and use their legal employment
rights, that would help break the cycle of bonded labor.

All in all, people are still facing this sort of slavery, bonded labor. To eradicate this problem, the
government should undertake responsibility for ruling and implementing new labo(u)r laws. In
addition, people who suffer from this problem should learn about labo(u)r rights and educate
themselves well to protect themselves from being controlled by anyone.
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Despite centuries of abolitionist efforts, the oldest form of slavery remains one of the most
resilient. Bonded labour, or debt bondage, currently traps an estimated 28 million people
globally—a figure that has surged in the post-pandemic era due to shifting economic pressures
and climate-driven migration.

At its core, bonded labour is a trap of "borrowed" survival. It begins when a person, often facing
an emergency or extreme poverty, accepts a small loan from an employer. In return, they pledge
their labour as collateral. However, through manipulated accounting, exorbitant interest rates,
and "fees" for basic necessities like food and tools, the debt becomes mathematically impossible
to repay. This creates a cycle where the worker is no longer an employee, but a piece of property.

In 2026, this is not just a relic of rural feudalism; it is deeply embedded in our global supply
chains. From the brick kilns of South Asia to the fishing fleets of Southeast Asia and even the
agricultural sectors of high-income nations, bonded labour fuels the production of everyday
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goods. Migrant workers are particularly vulnerable, often forced to pay "recruitment fees" that
instantly place them in debt before they even begin their first day of work.

The Path Forward

The solution requires more than just legal bans, which already exist in almost every nation. We
need:

e  Supply Chain Transparency: Forcing corporations to audit not just their direct suppliers,
but the "invisible" sub-contractors where exploitation hides.

e Financial Inclusion: Providing the poor with access to fair micro-credit so they aren't
forced into the arms of predatory lenders.

e Survivor-Led Reform: Empowering those who have escaped to lead the policy changes
that actually work on the ground.

The $236 billion in annual illegal profits generated by forced labour is a stain on the modern
economy. We must decide if the convenience of cheap goods is worth the cost of human freedom.
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Honestly most of us likes to think of slavery as a chapter in a dusty history book or something we
solved ages ago but if you look at the numbers in 2026 the reality is way more gut wrenching
than what people thinks. Bonded labour isnt just alive its thriving in the cracks of our modern
world and its estimated that over 28 million people is stuck in some form of forced work with a
huge chunk of that being debt bondage.

It usually starts with something small you know. A family needs money for a medical emergency
or maybe just to buy seeds for the next season so they take a loan from a local boss and promise
to work it off. But heres where it gets real nasty because between the insane interest rates and
the fees for things like food or a place to sleep which are usually just shacks the debt never
actually go down. In fact it grows and before they know it theyve become a piece of property.
Sometimes this debt even gets passed down to there kids and its a cycle thats basically
impossible to break without outside help.

We arent just talking about remote farms neither. Look at the clothes we wear or the tech we use
because these supply chains are messy and big corporations often dont even know or maybe they
dont wanna know whats happening three or four layers down there production line. From the
brick kilns to the fishing boats its everywhere.

We need better laws sure but we also need to give people actual options like fair credit so they
dont have to go to these predators in the first place. Its 2026 and the fact that we still have people
owning other people because of a small debt is frankly an absolute disgrace. We gotta do better.

60 XeT
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My mother's generation had many skills that young people lack today.In the past,people could
mend clothes, sew on buttons and fix a broken tap but this is not true of current generations who
learnt to replace rather than repair. This essay will discuss why these changes have occured and
what effects this is having.

Today fashion changes quickly but in the past it changed slowly. Clothing and furniture,for
example,would last for many years; even generations. However, these days with pervasive
advertising and communication via social media, information about new items travels quickly
and we tend to throw out the old to buy the new. Another reason why fashions change is that
manufacturerers are motivated to make goods that do not last very long. For example,cars today
are built to last five to ten years, whereas in the past, cars would last much longer. By having
early obsolescence, manufacturers can sell more goods.
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This change in attitude has deskilled the public and is damaging our environment. We have
lost both the skills and will to maintain our possessions. In fact often we see it as exciting to make
new purchases.Another change is that we now create more negative environmental impacts
because many of the goods we buy and throw out are not biodegradable. We have become a
generation of consumers and we are damaging the environment. This is a huge change from the
past.

In conclusion, today we tend to buy new items rather than repair older possessions.In the
process,most of us have lost the skills and desire to repair older items and a further consequence
is that we are damaging our environment due to excess waste products.
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In a world driven by rapid technological advancement and "planned obsolescence," the decision
to either repair a broken item or replace it with a new one carries significant weight. While
replacing an object often seems like the path of least resistance, the choice between the two
creates a chain reaction affecting our finances, the environment, and our technical self-
sufficiency.

The most immediate cause for choosing replacement is often the perceived cost-effectiveness.
When a modern appliance fails, the price of professional labor and specialized parts can rival the
cost of a brand-new unit.

The effect of this "throwaway" culture is a staggering increase in global electronic waste. When
we replace rather than repair, functional components end up in landfills, and the demand for raw
materials spikes to manufacture replacements. Conversely, choosing to repair acts as a direct
counter-measure, extending the product's lifecycle and drastically reducing one's carbon
footprint.

A secondary cause for the decline in repair is the complexity of modern design. Many products
are now glued shut or require proprietary tools to open.

The effect of navigating these barriers—or failing to try—is the erosion of "repair literacy.” When
consumers stop fixing things, they lose a fundamental understanding of how their world works.
However, the burgeoning "Right to Repair" movement is a positive effect of this frustration,
pushing manufacturers to create more modular, accessible designs.
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Look we've all been there where your phone screen shatters or the dishwasher starts making
that weird death rattle and the first instinct is to just hop on amazon and buy a new one because
it feels like the easy way out. But the choice between repairing something or just replacing it is
actually a huge deal and it has some pretty messy consequences that we dont always think about
in the moment.

The main cause for people just tossing stuff is because its honestly designed to break which is
called planned obsolecence. Manufacturers makes it so hard to open a device that you basically
need a PhD and a specialized screwdriver just to swap a battery. Because of this the effect is that
we has become a buy and toss society. Our junk drawers are full of old tech and landfills are
literally overflowing with stuff that probably just needed a five dollar part and twenty minutes of
work. It’s kinda crazy when you think about how much perfectly good hardware we just give up
on.

There is another side to this though. When you actually sit down to fix something like patching a
favorite pair of jeans or watching a youtube video to fix a leaky sink the effect is a total shift in
your mindset. You start to realize you arent just a consumer who is at the mercy of big
corporations and you actually gain some autonomy. Plus your bank account definitely feels the
difference. Sure buying a new laptop feels great for like a week but the long term effect of
constant replacing is just a cycle of debt and waste that never really ends.
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In the end its about more than just money. It is about whether we want to be the kind of people
who value what we have or if we are just waiting for the next shiny thing to drop. Choosing to
repair might be a pain in the neck sometimes but the payoff for the planet and your soul honestly
is worth the extra effort. It makes you feel more in control of your life when you can actually fix
the stuff you own.

70 XeT
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The system of laissez faire-ideally and to the extent that it was practiced— had much to
commend it. It provided a simple set of generalized rules regarding property, contract, and
honesty in dealings. Under these rules, the widest latitude for individual freedom of choice was
permitted, and a minimal amount of conscious governmental direction was required. The
incentives to individuals in their various economic roles were powerful enough to produce a
dynamic, progressive economy; and competition provided a powerful check on self-interest. The
system of laissez faire was remarkable in that it represented an almost unique aberration from
the world trend of thought and practice. Whereas most moral systems have tried to curb self
interest by social control or by teaching self-restraint, the laissez-faire system minimized both
social control mand individual self-restraint. Instead, it attempted to harness self-interest to the
social interest, and to make morality virtually painless.
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The laissez-faire system, both in theory and in practice, stands out as a distinctive approach to
organizing economic and social life. At its core, it relied on a straightforward framework of rules
centered on property rights, contractual obligations, and honesty in transactions. Within this
framework, individuals were granted a high degree of freedom to make their own economic
choices, while the role of government intervention remained minimal. This simplicity was one of
its greatest strengths, as it reduced the need for complex regulation and allowed markets to
function more organically.

A key feature of laissez-faire was its reliance on individual incentives. People, acting in their own
self-interest, were motivated to innovate, work efficiently, and pursue opportunities that
ultimately contributed to economic growth. At the same time, competition acted as a natural
balancing force, preventing excessive exploitation and encouraging fairness in the marketplace.
In this way, the system sought to align personal gain with broader societal benefits.

What makes laissez-faire particularly remarkable is how it diverged from traditional moral and
economic systems. Historically, societies have attempted to control self-interest either through
strict social regulation or by promoting personal restraint and ethical discipline. In contrast,
laissez-faire minimized both external control and the need for individuals to suppress their own
interests. Instead, it aimed to channel self-interest in a way that would naturally serve the
common good. By doing so, it presented a vision of an economic system where morality emerged
almost effortlessly from the pursuit of individual goals.
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The idea of laissez-faire is actually quite simple, even if people sometimes make it sound more
complicated than it really is. It is based on a few basic principles like respecting property,
honoring agreements, and being honest in trade. Apart from that, individuals are mostly free to
make their own decisions, without much goverment involvement. This kind of freedom can be
positive, but also a bit risky in some cases.

A key part of this system is the belief that people act based on their own interests. Instead of
trying to limit that, laissez-faire more or less accepts it and builds around it. If someone wants to
increase their income, they need to work harder, improve their abilities, or compete with others.
Over time, this may help the economy expand and become more progressive. Competition also
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has an important role, since it prevents businesses from becoming too selfish or too powerfull (at
least in theory).

What makes this system stand out is the way it handles self-interest. In most societies, people are
encouraged to control their desires or follow strict ethical rules. Laissez-faire doesn’t really
emphasize that. It assumes that if everyone follows their own interest, the outcome can still be
beneficial for society overall. This idea is close to what Adam Smith described as the “invisible
hand”.

Of course, it does not always function perfectly in real situations, and there are still many
arguments about it. But overall, it remains an interesting concept because it tries to turn
something natural, like self-interest, into something usefull for everyone.

8o XYet
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Maddy lifted her hand, cupping Sam's cheek. "I understand why you work with iron, Sam.
Because it's just like you. You're so strong. And you really don't want to bend. But if you would
just bend...just a little bit, I think you could be something even more beautiful than you already
are."

"I'll do more than bend. If | have to, to have you, I'll break first. But I've decided... I don't care
about protecting myself. From loss, from pain..doesn't matter. I just care about you. And I know
that I have to fix myself if I'm going to become the kind of man you deserve. I know I have to
reach inside and figure all that emotional crap out. I can't just decide that I love you and never
look at the rest of it. [ have to do all of it. To love you the way that you deserve, [ know I have to
deal with all of it."

"Do you love me?"

He nodded slowly. "I do." He reached into his jacket pocket and took out a notebook. "I've been
working on a new collection. Just sketches right now. Just plans.”" He handed her the notebook. "I
want you to see it. [ know you'll understand.”

She took it from him, opening it with shaking hands, her heart thundering hard in her throat. She
looked at the first page, at the dark twisted mass he had sketched there. Maybe it was a beast, or
maybe it was just menacing angles-it was hard to tell. She imagined that was the point. There was
more. Broken figures, twisted metal. Until the very last page. Where the lines smoothed out into
rounded curves, until the mood shifted dramatically and everything looked a whole lot more like
hope.

"It's hard to get a sense of scale and everything in the drawings. This is just me kind of blocking it
out."
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Sierra pulled the collar of her faux-fur coat tighter as the wind whipped across the Silver Creek
valley. She wasn'’t built for Wyoming winters anymore; ten years in Los Angeles had effectively
turned her blood into lukewarm latte.

"You're shivering," Jax remarked, not looking up from the fence he was mending. He looked
annoyingly comfortable in nothing but a flannel shirt and a sheepskin vest. His biceps flexed with
every hammer swing, a sight Sierra tried very hard—and failed—to ignore.

"I'm not shivering. I'm vibrating with... excitement for the Snowflake Gala," she lied, her teeth
chattering a rhythm that gave her away.

Jax finally dropped the hammer and turned. His gaze was steady, the color of a stormy sky. "You
always were a terrible liar, Sierra. Even back when we were eighteen and you tried to tell me you
hadn't kissed Danny Miller behind the bleachers."

"That was a different lifetime," she snapped, though her heart did a traitorous little flip. "And
Danny Miller had braces. It was like kissing a tackle box."
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Jax stepped closer, his boots crunching on the frozen earth. The scent of cedar and cold air
followed him, wrapping around her more effectively than her designer coat ever could. He
reached out, his gloved hand hovering near her cheek before he tucked a stray, frozen lock of hair
behind her ear.

"We're not eighteen anymore,” he murmured, his voice dropping to a low rumble that made her
toes tingle. "And I'm pretty sure [ don't have braces."

Sierra swallowed hard. This was supposed to be a quick trip home to save her family’s bakery,
not a slow-motion collision with the only man who’d ever broken her heart.

"Good to know," she managed. "I'll keep that in mind for the... official records."
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Sierra cinched the collar of her fake-fur coat significantly tighter as the gale lashed across the
Silver Creek valley—to be honest, it felt like the atmosphere had a personal grudge against her.
She simply wasn't wired for Wyoming winters anymore, end of story. A decade in LA had
essentially morphed her blood into, [ don't know, tepid oat milk latte or whatever.

"You're quaking,” Jax remarked. He didn't even glance up from the fence he was fixing, which was
classic him. He appeared far too cozy in merely a flannel shirt and a shearling vest. His arms
rippled with every solitary strike of the hammer... a view Sierra attempted genuinely hard (and
utterly flopped) to disregard.

"I'm not trembling. I'm merely... pulsing with anticipation for the Snowflake Gala," she fibbed. Her
teeth were clattering so vigorously she was fairly certain he could track the sound over the gusts.
Jax eventually thumped the hammer down and spun around. His gaze was that same unwavering,
tempestuous gray she recalled from back in the day. "You always were a lousy storyteller, Sierra.
Even back then when we were eighteen and you tried to convince me you hadn't locked lips with
Danny Miller behind the bleachers once upon a time."

"That was an entirely different era,” she retorted, though her heart did a ridiculous little
traitorous flip. "And Danny Miller had those clunky metal braces. It was more or less like
smooching a tackle box."

Jax edged closer, his weighty boots grinding on the iced-over soil. The aroma of cedar and chill
trailed him, enveloping her far more effectively than her pricey boutique coat ever could. He
stretched out, his leather-clad hand sort of lingering near her jaw before he neatly slid a stiff lock
of hair behind her ear.

"Well, we're not kids anymore," he muttered. His voice shifted all deep and growly, making her
toes twitch in her shoes. "And I'm reasonably positive [ don't have orthodontics, Sierra."

She gulped. This was meant to be a brief jaunt home to rescue the family bakry, not a drawn-out
crash with the single dude who’d ever truly wrecked her.

"Noted," she stuttered. "I'll... sure, I'll remember that for the official records."

90 YetT
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First motion information based on optical flow is computed and concatenated over time resulting
in a number of flow vectors for each frame. As this representation also includes a lot of static
background, the problem arises that not all extracted flow vectors are relevant for the
recognition of the ongoing motion. Therefore, different detection techniques have been applied
and evaluated to sample frames of the three sequences. Overall it showed that a detection based
on the extracted flow features in combination with a cumulative threshold performs best, leading
to an overall precision of 79.51% with a recall of 57.09%.

After flow features in regions with no significant motion a removed and only features in regions
with significant motion are kept, the number of features per frame necessarily varies from frame
to frame. As the following recognition stages require a low dimensional frame representation
with a fixed number of dimensions, the resulting features need to be aggregated in one single
vector. For this quantization process different binning criteria from angle based to bag of words
approaches are considered and evaluated, showing that a bag-of-words approach on the overall
features provides the best recognition accuracy for this type of feature.
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The second part of this chapter deals with the evaluation of the proposed features on the three
reference dataset. Therefore, the recognition accuracy

of the proposed feature as well as of the HOGHOF descriptor is evaluated incontext of a
discriminative recognition framework. For classification, two

state-of-the-art classifiers are used, support vector machines and random forests. It shows that
on the unit recognition level the proposed feature is able to outperform the state-of-the-art
HOGHOF descriptor on the ADL and the BKT dataset. On the breakfast dataset, both descriptors
perform equally in terms of unit recognition.

260 Keipevo - Al-Generated

the preceding chapters have demonstrated that no single representational strategy is sufficient
to capture the full complexity of human motion. Flow-based descriptors, when applied in
isolation, remain sensitive to photometric variation and partial occlusion, conditions that are
virtually unavoidable in naturalistic recording environments. It is only through their integration
with higher-order temporal models — particularly those capable of encoding transitional
structure across variable-length intervals — that robust recognition becomes tractable.

A recurring theme throughout this work has been the tension between local and global temporal
reasoning. Frame-level features carry rich instantaneous information yet are inherently blind to
the sequential dependencies that define purposeful action. Conversely, models operating at the
sequence level risk smoothing over the discriminative micro-movements that distinguish
superficially similar activities. The hierarchical architectures examined in Chapter 5 represent
one principled resolution to this tension, though their computational demands remain a practical
constraint in deployment contexts demanding real-time performance.

What emerges from the empirical evaluations is a picture of progress that is genuine but uneven.
On constrained benchmarks with controlled viewpoints and cooperative subjects, recognition
accuracy has reached levels that approach human inter-annotator agreement. In unconstrained
settings — cluttered backgrounds, arbitrary camera angles, overlapping concurrent activities —
performance degrades in ways that expose the fragility of models trained on curated data.
Closing this gap will require not only architectural innovation but a fundamental rethinking of
how training corpora are assembled and annotated.

Looking forward, the integration of semantic priors drawn from natural language and the
incorporation of long-range contextual reasoning suggest promising directions. Human action is
not merely a pattern of motion; it is an intention made visible. Recognition systems that remain
indifferent to that intentional structure will always fall short of genuine understanding.

27° Ketpevo - Al-Enhanced

The preceeding chapters have ilustrated that no singular representational aproach is adaquate to
grasp the full intricacy of human movment. Flow-based descriptors, when utilised in seperation,
remain suseptible to photometric fluctuation and partial occlusion, circunstances that are
practicaly inescapable in naturalistic recording enviroments. It is only through their
amalgamation with higher-order temporal frameworks particulary those cabable of encoding
transitional structure accross variable-lenght intervals that robust recongnition becomes
feasable.

A reocurring motif througout this work has been the friction between local and global temporal
deliberation. Frame-level atributes carry rich instantanious information yet are inherantly blind
to the sequential dependancies that caracterise purposeful action. Converseley, models
functioning at the sequence tier risk smoothing over the discriminitive micro-movments that
distingish superficially resemblant activities. The hierachical architectures scrutinised in Chapter
5 represent one principled resolution to this friction, though their computationnal demands stay
a practicle constraint in deployement contexts demaning real-time performence.

What ermerges from the empiricle evaluatons is a portait of advancement that is geniune but
uneven. On constrained benchmarks with controled viewpoints and cooperetive subjects,
recongnition accurracy has attained levels that aproach human inter-annotater agrement. In
unconstrained enviroments clutered backgrounds, arbitary camera angels, overlaping concurrent
activites performence degrades in manners that expose the fragilty of models tained on currated
data. Bridging this devide will necesitate not only architecturel novelty but a fundemental
reconsideration of how training copora are asembled and anotated.
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Looking foward, the amalgamation of semantic priors sourced from natrual language and the

incorporaton of long-range contextuel deliberation sugest promissing trajectorys. Human action
is not merely a patern of movment; it is an intention renderd visable. Recongnition systems that
remian indifferant to that intentonnal structure wil always fal short of geniune comprehenshion.

100 XetT

280 Keipevo - AvBpwmivo

First, activities in household domains are mainly task oriented. This makes it easy to define the
beginning and end of a specific activity. They are usually self-contained activities. Second, tasks in
the household domain are usually executable in a reasonable time allowing to record multiple
samples even with limited work time and data storage. Third, there are no special skills needed
to accomplish those tasks. This makes it easier to find test persons for a recording set as for
example opposed to gymnastics or piano playing. On the recognition side, tasks in the household
provide an interesting domain because they are usually more complex than simple locomotion
actions like walking, but also well-structured as they include a combination of actions that lead to
a predefined result. They are usually independent of any cultural background and thus
worldwide understandable and can, with minor adaptions, be applied to any kitchen in the world.

290 Keipevo - Al-Generated

The extraction of meaningful motion descriptors from video sequences remains one of the
central challenges in human action recognition. While spatial features encode the structural
appearance of a scene at any given moment, it is the temporal evolution of those features that
carries the discriminative information necessary for reliable classification.

Dense optical flow fields, when aggregated across short temporal windows, provide a compact
yet expressive representation of local motion patterns. By encoding the direction and magnitude
of pixel-level displacements, these descriptors capture the subtle kinematic signatures that
distinguish, for example, a throwing motion from a reaching one.

Probabilistic temporal models, such as Hidden Markov Models and their variants, offer a
principled framework for modeling the sequential dependencies inherent in action execution.
Each action can be understood as a latent process that generates observable feature trajectories
according to learned transition and emission distributions. The alignment of such models with
segmented video data allows the system to generalize across natural variations in execution
speed, style, and viewpoint, yielding robust recognition performance even under challenging
real-world conditions.

300 Keipevo - AlI-Enhanced

At its foundation, grasping how humans move is a matter of continuity. Intention only becomes
apparent when you observe the footage unfold. A solitary frame pulled from a video reveals
almost nothing on its own. A figure standing with their arm elevated could be waving farewell,
hurling a ball, or simply loosening their muscles.

Sequential modeling therefore sits at the core of any rigorous approach to gesture recognition.
These motion fields are surprisingly informative, registering where pixels shift, how rapidly, and
in what trajectory across successive frames. Dense optical flow offers a reliable method for
tracing that progression through time. The trajectory of a tennis serve bears no resemblance to
that of someone hailing a taxi, even though a frozen snapshot of either might look deceptively
alike.

No two individuals execute the same gesture identically, and this is precisely what makes the
problem both demanding and genuinely compelling. Pace differs, manner differs, camera
perspectives fluctuate. A movement is not a singular occurrence but a succession of sub-motions,
each one rendering the next more or less probable. Hidden Markov Models were designed to
interpret exactly these kinds of progressions, absorbing the natural cadences of motion and
learning to cut through interference. A well calibrated model isolates the underlying structure
even when execution varies wildly from one person to the next.
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[II.  Anpovpyia Al-Generated & Al-Enhanced Keipévwv

It akdlovba apxela Teplapuavovtal Ta oTyptdTUTa 006VN G amd Ta prompts Tov §60nKav
0TaA EPYOAELN TTAPAYWYN G TEXYNTNG VONUOoUYNG Yix TNV Snpovpyia twv Al-Generated kot Al-
Enhanced Kewévwv avtiotowya:

To apyeio Bpioketal otnv ékdoon docx

IV. TIlepiexopevo Epwtnuatoroyiov

Evotnta 1
TitAog: Research on Al Detection

Ene&ynon: This questionnaire is intended to evaluate human precision on distinguishing
between human written and Al Generated text. You will be given a text and be asked to classify it
as Al or Human written. Please do not use any external tools or help when making the evaluation.

Estimated completion time: 4 minutes.
MpooBaocn: Auth 1 evOTnTa EPPaVIZOTAV TIPWTH GTO GUVOAO TWV EPWTOUEVWV

Evotnta 2
TitAog: Text A

Kelpevo: Sierra pulled the collar of her faux-fur coat tighter as the wind whipped across the
Silver Creek valley. She wasn’t built for Wyoming winters anymore; ten years in Los Angeles had
effectively turned her blood into lukewarm latte.

"You're shivering," Jax remarked, not looking up from the fence he was mending. He looked
annoyingly comfortable in nothing but a flannel shirt and a sheepskin vest. His biceps flexed with
every hammer swing, a sight Sierra tried very hard—and failed—to ignore.

"I'm not shivering. I'm vibrating with... excitement for the Snowflake Gala," she lied, her teeth
chattering a rhythm that gave her away.
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Jax finally dropped the hammer and turned. His gaze was steady, the color of a stormy sky. "You
always were a terrible liar, Sierra. Even back when we were eighteen and you tried to tell me you
hadn't kissed Danny Miller behind the bleachers."

"That was a different lifetime," she snapped, though her heart did a traitorous little flip. "And
Danny Miller had braces. It was like kissing a tackle box."

Jax stepped closer, his boots crunching on the frozen earth. The scent of cedar and cold air
followed him, wrapping around her more effectively than her designer coat ever could. He
reached out, his gloved hand hovering near her cheek before he tucked a stray, frozen lock of hair
behind her ear.

"We're not eighteen anymore,"” he murmured, his voice dropping to a low rumble that made her
toes tingle. "And I'm pretty sure I don't have braces."”

Sierra swallowed hard. This was supposed to be a quick trip home to save her family’s bakery,
not a slow-motion collision with the only man who’d ever broken her heart.

"Good to know," she managed. "I'll keep that in mind for the... official records."

Epwtnon:
Do you believe this text was Human written or Al Generated? *

Human

Al
MpooBaon: Auth 1 evotnTa ep@avilétav Sevtepn oty Opdda 1

Evotnta 3
TitAog: Text B

Keipevo: Maddy lifted her hand, cupping Sam's cheek. "I understand why you work with iron,
Sam. Because it's just like you. You're so strong. And you really don't want to bend. But if you
would just bend...just a little bit, I think you could be something even more beautiful than you
already are."

"I'll do more than bend. If | have to, to have you, I'll break first. But I've decided... I don't care
about protecting myself. From loss, from pain..doesn't matter. I just care about you. And I know
that I have to fix myself if I'm going to become the kind of man you deserve. I know I have to
reach inside and figure all that emotional crap out. I can't just decide that I love you and never
look at the rest of it. | have to do all of it. To love you the way that you deserve, [ know [ have to
deal with all of it."

"Do you love me?"

He nodded slowly. "I do." He reached into his jacket pocket and took out a notebook. "I've been
working on a new collection. Just sketches right now. Just plans.” He handed her the notebook. "I
want you to see it. [ know you'll understand.”

She took it from him, opening it with shaking hands, her heart thundering hard in her throat. She
looked at the first page, at the dark twisted mass he had sketched there. Maybe it was a beast, or
maybe it was just menacing angles-it was hard to tell. She imagined that was the point. There was
more. Broken figures, twisted metal. Until the very last page. Where the lines smoothed out into
rounded curves, until the mood shifted dramatically and everything looked a whole lot more like
hope.
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"It's hard to get a sense of scale and everything in the drawings. This is just me kind of blocking it
out."

Epwtnon:
Do you believe this text was Human written or Al Generated? *

Human

Al
MpooBaon: Avt 1 evotnta ep@avilétav tpitn oy Oudda 1 kat Sevtepn oty Opdda 2

Evotnta 4
TitAog: Text C

Kelpevo: Sierra cinched the collar of her fake-fur coat significantly tighter as the gale lashed
across the Silver Creek valley—to be honest, it felt like the atmosphere had a personal grudge
against her. She simply wasn't wired for Wyoming winters anymore, end of story. A decade in LA
had essentially morphed her blood into, I don't know, tepid oat milk latte or whatever.

"You're quaking,” Jax remarked. He didn't even glance up from the fence he was fixing, which was
classic him. He appeared far too cozy in merely a flannel shirt and a shearling vest. His arms
rippled with every solitary strike of the hammer... a view Sierra attempted genuinely hard (and
utterly flopped) to disregard.

"I'm not trembling. 'm merely... pulsing with anticipation for the Snowflake Gala," she fibbed. Her
teeth were clattering so vigorously she was fairly certain he could track the sound over the gusts.

Jax eventually thumped the hammer down and spun around. His gaze was that same unwavering,
tempestuous gray she recalled from back in the day. "You always were a lousy storyteller, Sierra.

Even back then when we were eighteen and you tried to convince me you hadn't locked lips with
Danny Miller behind the bleachers once upon a time."

"That was an entirely different era," she retorted, though her heart did a ridiculous little
traitorous flip. "And Danny Miller had those clunky metal braces. It was more or less like
smooching a tackle box."

Jax edged closer, his weighty boots grinding on the iced-over soil. The aroma of cedar and chill
trailed him, enveloping her far more effectively than her pricey boutique coat ever could. He
stretched out, his leather-clad hand sort of lingering near her jaw before he neatly slid a stiff lock
of hair behind her ear.

"Well, we're not kids anymore," he muttered. His voice shifted all deep and growly, making her
toes twitch in her shoes. "And I'm reasonably positive [ don't have orthodontics, Sierra."

She gulped. This was meant to be a brief jaunt home to rescue the family bakry, not a drawn-out
crash with the single dude who’d ever truly wrecked her.

"Noted," she stuttered. "I'll... sure, I'll remember that for the official records."

Epwtnon:
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