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IHHEPIAH®H

Mo ouvNONG TPAKTLKY 08 AMIOELG U AVIKNG LAONONG, ELVAL 1] GUVEXNG XPVON THS AvOp®ITLVNG
EVPULOG, UE OKOTTO TNV PEATIWON TNG TOLOTNTAG KAl TOSOTIKOTNTAG TOVG. To OVILKELUEVO TNG
TapoVoag EPYAOLOG ELVOL 1) UEAETN] TV TPOTWV IOV WUTOPOVUE VO CUVOUAOOUUE TNV
avOPOITLVY KaL TG WYOVIKT] EVguita pe 0korto TV BEATLOON TV MIGEMV TTOV TPOOPEPOVV TC
OVOTNUOTO WNXOVIKNG wabnong.  Meletdtar 1o TPOPANUO TG Avaykng YLo. ouhhoyn Kot
TLITAOQPOPN 0T UEYAAOU OYKOU SESOUEVV OTA GUOTNUOTO OUTA, OL TEYVIKEG TNG UETAPOPAG
waONoNGg KoL TNG EVEPYNTIKNG WAONONG, TOU YPNOLUOTOLOVUVTOL YO, TNV UELWOT TOU OYKOU
avTol KaOMG KoL 0 pOLOG TTOV TTaLLEL 1) AvOPMITLVY] KPLOT) KATA TLG SLOOIKAOLEG QUTEC.
[Mapovotdfovpe (o ONOKANPOUEVT TPAUKTLKT] VAOTTOLN 0], TOU TEPIAAUPAVEL TOV OVVOVAGUOV
TV TEYVIKDOV OUTOV, UE TNV EKUETUAAEVOT TPO-EKTALOEVUEVOV HOVTELWV KL TNV ETTAEKTLKN
SELYUOTOMPLO. SELYUATWV TTPOG TLTAOQPOPN 0T, KADMG KoL ULe SLATAATPOPULKY] EQOPUOYN
KIVIJTOV OVOKEVOV Y0, TG SLOSLKOOLA TNG TLTAOQOPNONG TV emAeyuevav deryundtwv. H
VAOTTOLN O] OITOTELELTAL OITO TPLAL SLAKPLTA UEPT], QUTO TG EQPAPUOYNG TV TEYVIKMY U UVIKNG
waONoNG, CUTO TNG EPAPUOYNG YLO. KLVITEG CUOKEVEG KOL QUTO TNG SLOSIKTUAKNG EQOPUOYNG
TTOV YPYOLUOTTOLELTAL G SLETAPY TOV VITOAOLTWV V0, AAAG KaL YI0L TV aTo01KEVOT) TOOO TV
TOPAUETPWV TWV SLEPYAOLDY OALG KOL TWV EKAOTOTE OTASLMV AUTOV.

AELohoyolue TV VAOTTOINOT QT EQOPUOCOVTIOG £va TPORANUE SVASIKNG KOTIYOPLOTOLONG
OTOV TOUED TNG UNYOVIKNG OpaONG, WE YPNON €VOG TTPO-EKTTOLOEVUEVOU UOVIEAOU YL
APYLKOTTONON TNG SLUSIKACLOG, TO KPLTNPLO TNG UEYLOTNG EVIPOTLOG OOV KPLTNPLO ETAOYNG
VEWV SELYUATWV O0TO OTASLO TNG UETAPOPAS UAONONG, GUYKPLVOUEVO E TNV TUYOLOL ETLAOYN
SELYUATOV, KL UNYOUVIOUO ELOLKNG TAELOYNPLAG OOV KPLTHPLO OELOTLOTLOG TWV OITOVTNOEWDY
otV dLodLKAoLo. TLITAOQOPNONG VEWV OESOUEVOV YLoL TNV TPOCGHNKN TOUG O0TO GUVOAO
dedopevov exkmatdevone.  EEAo@aAToviue 0OQOAT ETLKOLVOVIO OVOUESO OTNV EQAPUOYN
KWWITOV OVOKEVMV KoL THG SLOSLKTVOKNG EQAPUOYNG, KOL GTTOOTEAAOVUE 0TV SelTep), TIg
ATTAVINOELG TTOV £dMOAV OL YPNOTEG 0TV TPDTY).

[Mapovotdfovpe TO QTOTEAEOUATO GO TO ONOLG €VAOYO. SLOPALVETOL 1) UELWON TOV
ATOLTOVUEVDY OEQOUEVOV VLot TV BEATIMON TOU EKTOLOEUUEVOL UOVIEAOU KOu OLINTAUE
OYETIKG € TIG OVOKOMEG TTOU CVTLUETOTLOAUE MG KOL TLG TTPOOTTTLKEG TTOV CLVOLYOVTOL YLOL

TNV TEPALTEP®M GELOTONOT] THG VAOTTOINONG WAL,

AEEEIX KAEIAIA: Evepynukn Mabnon, Kuwnty YTmoloywotkn, Metagopd Mabnong,
Mnyavikn Mabnon, TIAnBomopLopog
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ABSTRACT

A widespread practice in machine learning solutions is the continuous use of human intelligence to
increase their quality and efficiency. The subject of this work is the study of the ways we can
combine human and machine intelligence in order to improve machine learning related systems. We
review the requirement of a large amount of data that is needed in such systems, the techniques of
transfer and active learning that are used to reduce this amount, as well as the role that human play in
these techniques.

We present a complete practical implementation that includes the combination of these techniques,
utilizing existing pre-trained models for the tasks initialization, sophisticated data sampling to use for
annotation as well as a cross-platform mobile application that is used for the annotation of the
selected samples. The implementation consists of the three separate modules, one responsible for
machine learning related tasks, one being the mobile client application and a web application being
the interface between the other two, also responsible for storing both the tasks’ parameters and their
current states.

We evaluate the implementation using a pre-trained computer vision model for task initialization,
max entropy strategy as the uncertainty sampling method, compared to random sampling for the
active learning part and majority voting as the quality assurance requirement for new
human-annotated images to be added on the train set. We ensure secure communication between the
mobile client and the web application and submit to the latter the answers that were given by the users
on the former.

We present the achieved results, where the reduction of the required samples for the improvement of
the trained model is clear, and discuss about the difficulties we faces during the whole process as well

as the opportunities that are opening for further usage of our implementation.

KEYWORDS: Active Learning, Crowdsourcing, Machine Learning, Mobile Computing, Transfer

Learning
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EYXAPIXTIEX

H mapovoa epyaolo atoTeLel TV TEMKT OVOQOPa KoL OMOKANPWON TNG EPYOOLAG WOV OTO
mhatoto. tov  TIpoypdupotog Metamtuyiokoy Zmovdmv  “Hiektpikeg & HlekTpovikeg
Emotueg ueow ‘Epegvvag”. Katd ) SLAPKELD TG EPYAOLAG ELYC TNV TUW] VO, CUVEPYAOTM UE
aEohoyovg avOpmovg, Tovg omolovg Oa NOEAA Va. VY OPLOTIOM YL THY TTOADTLUY BonOeLd
TOUG, KOOGS Kat T ouveyn otnptEn Kot Kabod1ynon mTov Hov TapeLyay.

Apyka 6o NOgha Vo EKPPAOm TNV TEPAOTLO EVYVOUOOUVI] WOV OTOV BAETOVTO KaOnyNT)
™G EPYAOLOG OV OYL HOVO YLOL TV VITOSELYUOTLKY TOU KO0 YN0 0T TAGLOLOL TG EPYAOLOG
KO YEVIKOTEPO. 0TIV SLASIKAOLOL TNG EPEVVAG, UAAG KAL YLOL TV GUEPLOTY) EUTLOTOOUVVI] TOV KOO
OAM TN SLAPKELX TG OVVEPYAOLAG HOV Rall Tov. 'Eva tepaotio evyaplot® oQeilm eTLong 0Tov
[Mavayuntn Kaoveon, ymplg v Kabodnynon kKot TG CUUBOVAES TOV OTTOLOU 1) EPYACLOL QUTY SEV
B elye ohokANpwOeL emiTUy™G. IdtolTEPO EVYVOUMV ELLOL KOL 0TOVG GUVNOELG VITOTTOVG TOV
YDPOV OTOV OTTOLO TPUYUATOTTOWONKE TO TELPAUOTIKO UEPOG TNG EPYUOLAG KO ELYC KL EXW TNV
YOPA Vo, ovvavaoTtpégouat, Xprotiva, Mapia K, Mapta IT, ‘Evta, Xpnoto X, Baoiln, Anunten,
Muyddn @, Muyddn Z, Bayyéln, Xpnorto I', Nixo.

Téhog, Oa MOeha va guyopLOTNOM TOVg Yovelg uov Tbpyo kar EvdoSia, tnv adelgn wovu
Aéomowva, tov oOvtpo@d ™G Comg ™G Tuwpyo, Yo TV VTOUOVH TOUG KOL TNV OAOYuyN
VITOOTNPIEN TOUg Kot Tig dU0 WKPEG UEYOLEG OV OOUVOULES, TG OVIPLEG MOV Aavar Ko

Avdia.
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Axpoviopo | ‘Opog ota Ayyhka 'Opog / ExeEnynon ota EAMpvika

Al Artificial Intelligence Teyvnti Nonuoouvn

ANN(s) Artificial Neural Network(s), Teyvnto(d) Nevpmviko(d) Atktuvo(o)

API Application Programming Interface, Aertagn Tpoypoupatiopon
Eqapuoymv

CNN Convolutional Neural Network SVveMKTIKO Nevpmviko ALKTuo

ConvNet Convolutional Network SUVEMKTIKO ALKTUO

Cv Computer Vision Mnyavikn Opoon

DNN Deep Neural Network Ba60 Nevpwoviko Atktuo

GPU Graphical Processing Unit Movado EneEepyaoctiag Fpagpukcmv

HTTP Hypertext Transfer Protocol ITpwTOKOIMO UETAPOPAG
VITEPKELUEVOV

ILSVRC ImageNet Large Scale Visual ALaymvioudg OTTTIKNG 0VOyVAOPLONG

Recognition Challenge UEYOANG KMUOKOG 0TV Baom

ortikwv dedouévawv ImageNet

JSON JavaScript Object Notation ENUELOYPAPLO. AVTILIKELUEVOV OTNV
yhwooa JavaScript

ML Machine Learning Mnyavikn Mabnon

RL Representational Learning MaOnon XoapakTnpLotkmv

TLS Transport Layer Security Aogarero. Emmedov Metagpopdc
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EIXAT'QI'H:
AVTIKEINEVO, EPEVVIITIKC EPOTUATA KOt dLapOpwon g epyaciog

Xmplg GUQUBOALLL, 1) WNYOVIKT LAON 0T, 0¢ TESLO TNG TEXVITNG VONUOOUVIG KOl KOTO CUVETTEL
™G TETAPTNG PLOUnyovikng emavaotaong [4], €xer oAhaEer oe onuoviikd Babud v
KaOnuepvoTTa nog. 'Eva omd onuovtikotepo eumodLo Ko eVvepyos EPEVVITIKOG TOUENS OF
OVOTNUOTO, UNYOVIKNG WAONONG, ELVAL 1] AITALTON UEYOAOV OYKOU OUANOYNG KAl TLTAOQOPNONG
dedouevwv, pe Tov OvOpwITo VO TOLLEL KATOAUTIKO POAO OTNV PEATLOTOTOLNOYN TMV
ovotUatov aut®v. H uehétn tov ovvduaopol g avhpdmivng Kol UyoviKng vQulog Ue
OKOTTO TNV PEATLOTOTONON TOV CUOTHUATWV UNYOVIKNG WAOONG OITTOTELEL TO CVTLKELUEVO TNG
TapoVoug EPYUOLAC.

M GUY VA X PNOLUOTIOLOVIEVT] TEYVLKT] TTOU UELDVEL TOV OYKO TMV SESOUEVOV TTOV ATTOLTOVVTOL
Katd TV OLadiKaolo TG KOO0 KoL ETAANOEVONG TOV HOVIEA®VY UNYOVIKNG Uabnong
glvo 1) TEYVIKY TG Metagopdc Mabnong (Transfer Learning). Booikog 0T0)0G TG UETAPOPAG
waOnong elvar 1 eKUETAAAEVOT OESOUEVOV OTO ULG. VITAPYOVOA AVOYT O OUYKEKPLUEVO
TPOPANUC. UE OKOTTO TNV €EAYWYN TANPOPOPLOG TTOV WUTOPEL VO (POVEL YPNOUUY KATO T
dLapkela eKTaldevong 1 Kat Tpofreymg oe wa puduon evog dtagopetikol mpofinuatog. Ot
Pan xou Yang oto [5] Kotnyoplomoohv v Uetaqopd. uabnong ue Baom Tpia Booikd
EPEVVNTIKG. gpwTnuote: 1) TL va uetagepOel, 2) mog vo uetagepbel, kor 3) mote va
uetaepOel. To “Ti va uetapepbel” AVOQEPETAL OTO TOLO UEPOG TNG VITAPYOVONS YVMDONG
TPETEL VO ueTapePDEL avaueoo ota otig puouloelg ™g mNyng Kot tov dékty. To “Tlog va
UETAPEPDEL”  OVOQEPETAL  OTNV  UEAET TOV  CAYOPLOUWV KoL TOV  TEXVIKOV IOV
YPNOLUOTOLOVVTAL 0TV UETOPOPA TNG YVDOONS, eved To “TIote va puetapepbel”, avagépetal
otV eE€taon TV TPOUTOOECEMVY TTOV TPETEL VAL TNPOVVTOL YL TV UETAPOPA TNG YVMOTG,
ATOPEVYOVTAG TNV astokolovuevn “Apvntikn Metagopd” (Negative Transfer), oOmov 1
UETAQOPA TNG YVADONG OITOQEPEL CPVNTIKGL OITOTELECUOTA G TPOG TNV Otdd001 OTOV
amodEKT. Mo TPOKTIKY UEAETN OTNV OLUBATOTNTO KOL TPOCAPUOYT TV PuOUoEmv TG
TNYNG KOL TOU GTOSEKTY KATA TNV UETAPOPa nabnong, mapovoldleton amtd toug Ali, Budka
Kow Gabrys 070 [6]. Ot oVYYPOQELG SIVOUV EUPAOT OTO KOV YUPOKTNPLOTIKA UETAED TNYNG
Kow OEKTY, KaODG KoL 0TIV TOCOTIKOTTOWOY CUYKEKPLUEVOV OTTOULTOVUEVOV TTOPOUETPOV YLOL
NV BEATLOTOTTONON TG AKPLPELOG TOU LOVTEAOU TOU OITTOSEKTY).

T& OPLOUEVOUG OTTO TOUG ETLUEPOVG TOUELG TNG WNYOVIKNG WUAONONG, ETLTAEOV UELDOTN TOU
amoLToVUeEVoy OyKov SedouEvmV UTopel vo emtevyfel pe TV YENON NG TEXVIKNG TNG

Evepyntikng Mabnong (Active Learning), wog TeVIKNG OV OUTOOKOTTEL OTNV EMOLLOTOTTOLNON
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TV SESOUEVMV TTOV YPELALoVTOL TITho@OpNon. 2 avtibeon pe v [abntikn Mdabnon (Passive
Learning), 0mmov T 8£80UEVA TITAOPOPOVVTOL KOL YPNOLUOTOLOVVTOL 0TO OUVVOAO TOUG, YXWPLG
KATTOLO OvVapopd. 0TOV OhYOPLOUO EKTTOLOEVONG, 8™ EXOVUE TNV ETAEKTIKY] SELYUATOM L
amd wio deEauevr) SelyudTwv, Ue SLAQpopa. KPLTNPWL OXETLKO UE THV OELOTLOTIOL TOV
ovotuatog [7], Tov amooKoTovV 0TV BEATLMON TOU OAYOPLOUOU EKTALOEVONG, UELDVOVTAG
£TOL TOL TEMKO YPNOLWOTOMOEVTA SELYUOTO. € QUTO TO ONUELD ELVOL TTOU OELOTTOLELTOL )
avOpdVY gv@uta, ool 0 o AELOTLOTOG TPOTOG TLITAOPOPNONG TOV ETAEYUEVWV CUTMOV
deryudtmv elval ard Tovg avhpmITouG,.

Qg AN00TOPLOUd KOAOVUE TNV TEXVIKY avabeong wag epyaotog oe €va TAn0og avlpmmmy
[8]. Amotelel TV o oLVNOTN Kou aELOTLOTY TEYVIKT OVALOYNG KoL TITAOPOPNONG dESOUEVWV
OV YPNOLUOTOLOVVTIOL OF OUOTNUOTO UWNYOVIKNG UAONONG.  ALGQOpOL TOPAYOUEVOL OPLOUOL
TPOKVITTOVV Ao THV TANO0TOPLOUO, AVALOYA UE TO EL80G TOV SESOUEVOV (KELUEVO, TTOMUUEDT,
dedopevo. aotnTPLmVv), Tov BadUd CUUUETOYNG TOV AvOPHDITOV, THV OUOLOYEVELD. KOL TOV TPOTTO
eEaywyng g eE06d0v amd TG diagopeg ouvelopopeg [9]. O Tian, Zhu, kow Qiaoben oo [10],
UEAETOUV TEYVIKEG TPOTOV EMAEKTIKNG OVAOEONG EPYAOLMV KOL TTPOTELVOUV WLOL TEYVLKT|
eldukng mieoyngiag (Max-Margin Majority Voting) yio. TNV BeATLmON THG LKOVOTITOG ETAOYNG
o€ oVOTNUOTO TANOOTOPLOUO.

STV €pYAOLO. OUTY, TOPOVOLATOVUE U0, OAOKAT|PWUEVT] TIPUKTLKT EQOPUOYY TOU OVVOVALEL
TIG TPELG TTPOOVAPEPDELOEG TEYVIKES, dNAAST TNV UETAPOPA LAONONG, TNV EVEPYNTLKY WO o
KoL TovV TANO0TOPLoUO e 0KOTO TNV BELTLOTOTOMN 0T TNG SLASIKAOLAG EKTULOEVONG LOVTELWV
UNYOVIKNG LaBnong pe xpnomn 000 to duvatov wkpotepov aptbuot dedouevmv. H tehkn
avaITTUEY OToTERELTAL ATTO TPLOL SLOKPLTO. OTOLYELD, QUTO TOU KUKAOU UnyaviKng uadnong,
WG EQPAPUOYNG EEUMNPETNTI) OV EMKOLVWVEL E TO OTOXELD OUTO KAOMDG KoL ULOG
SLO-TTAOTQOPILKNG EQAPUOYNG YLOL KIVIJTEG OUOKEVEG TTOV YPNOLUOTOLEITOL 0TO OTASLO TOV

mAnBomtoptopot. H dtapbpmon Tov virdloLmtou LEPOUS TNG EPYOOLAG EXEL WG EENG:

e 310 Kegpahowo 1 Betovue 10 OempnTKO TAOLOWO OTO OO0 KLVHONKE 1) UEAETN WOG,
dLVOVTOG TTEPLOCOTEPEG METTOUEPELES YLOL TIG EVVOLEG TTOV avapepoue. TTo ovykekplueva,
UETA QIO WLOL ELOOYWYY OTNV UNYOVIKT QaOnom Kor tov poAo TG OTNV TeXVNTY
VONUOOUVT), TIPOYWPAUE OTLG OLAPOPES TEYVIKEG ITOV CUVOVTIOVIOL OTIV UETOPOPA
wabnong, KabMe KoL TG OTPATNYIKEG EMAOYNG SELYUATWV YO, TNV EVEPYNTLKY UaON o).
Kietvovpe TO KEQOAOLO UE TO PAOLKA YOPAKTNPLOTIKG KOL TG ETLUEPOVG EVVOLEG

OVOTNUATWV TANO0TOPLOUOD.

e 210 Kegaharo 2 moapovotdfovie TV EPEVVITIKY TPOCEYYLOTN TTOV OKOAOUONOWUE, THV

UEDOSO Kal T EPYUAELD. TOV YPNOLUOTONOAUE KaO OA TN SLAPKELD TG EPEVVITIKNG
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dLEPYOOLAG, KAL TTEPLYPAPOVUE TO YOPUKTNPLOTIKA TNG TEMKNG VAOTTOLONG,.

e Me Baokd Kopud 10 Oewpntikd vVTOPUOPO KAl TOV TPOTO  TPOCEYYLONG IOV
TOPOVOLATOVUE 0TA SVO TPMTA KEPAAULAL, TPOYWPAUE OTOV OYESLAOUO KOL TV AVATTUEN
™G TEMKNG VAoTToinong 0to Ke@dhawo 3. EeKivaue (e TNV 0P)LTEKTOVIKT] TOU OUOTNUATOG
0TO OUVOLO TOV, ouveylLovue €0TLALOVTAG OTO ETLUEPOVS OTOLYELQ TOV, TLG EMLUEPOVG
VAOTTONOELG TOVG KaBmg Ko TNV ovvdeon Ueta& toug yio v oUvOeEsn Tov TeEMKOoU

OVOTNUOTOG,

e 210 Kegdhao 4 mapovotdlovue wio TPOKTIKY] EQOPUOYT 0TIV VAOTOLOVUEVY ADoN Ko
OVINTAUE VIO TO ATTOTEREOUATA TG KOOMDG KO Ta onuele: Ta ortola. dgxeton Behtudoeg 1 /

KO ETTEKTAOELS, KOL TENOG OTO

e 310 Keqaloto 5 mapovotdlovie To OUUTEPAOUOTO TG EPEVVAG WOG 0TO GVVOLO TNG KoL
TOL OYETIKA TTESLOL OTOL OTTOLAL VITAPYEL EVEPYO EPEVVITTLKO EVOLAPEPOV KAL OTO, OTTOLOL WTOPEL

1 EPYAOLOL CUTI] VAL PAVEL APWYOG YLOL LEALOVTLKT] EPEVVITIKT] dPAOTIPLOTITAL.
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KE®AAAIO 1:
OempTIKO TAULOLO TOV OENATOS — AVOGKOT 61 TOV TESLOV

310 KEQPAAOLO AUTO TAPOVOLALOVUE TIG BAOLKEG DEWPNTIKEG EVVOLEG TTOU YPELOLOTNKOV KOTO TNV
EKTTOVION) TG EPEVVITIKNG EPYAOLOG. ZEKIVOVTOG UE ULOL ELOCYWYT) OTIV WY AVLKY WaOnom Evay
atd TOVG KAADOUG TNG TEXVNTNG VONUOGUVNG, TTPOYMPOVUE 0TO. KAASO TG fabLdg nadnon ko
TPOYWPOVUE OTLG TEYVIKEG UETAPOPAS LAONONG Kot EVEPYNG NAONONG, TOV ATTOTEAOVV TaL 10
BOOLKG EPYAAELD. TTOV YPVOLUOTONOOUE 0TV TEAMKN nag vhomoinorn. TENOG avagpepovue Tig
TEYVIKEG TOV TANO0TOPLOUOV KoL TG TANOALoONoNG 0OV EPYOLELD GUALOYNG KOL TLITAOQOPTONG
SESOUEVOV YLOL TV SNULOVPYLOL LKOVOTTONTIKOU UeYEDOUG GUVOLOU SELYUATWV YO EKTTOLOEVON

Kot SOKLUT LOVTEL®V U aVIKNG naOnomc.

1.1 Mnyoviky Madnon

O Alan Turing([11], [12]) to 1950 avégepe mwg “H 180 mow amd TOUG YPNPLOKOUG
VITOMOYLOTEG, WTOPEL var eENYNOEL, AEYOVTAG TG OL UNYOVEG CUTEG TPOOPLLOVIOL OTO VO
TPAYUATOTOOVY  OTTOLOVONTOTE VTOAOYLOUO B0 WTopovoe VO KAVEL €Vog avOpmdILVog
vrtohoylomg”. Zougova pe Tov Samuel [13], 1 unyovikn nadnon wopel vo Bempndel wg Eva
TESLO UEAETNG OTO OTTOLO SLVETOL 1) LKAVOTNTA OTOVG VITOAOYLOTEG VO OTTOKTNOOVY YVMOT YWPLG
VO, ELVOL PNTA TTPOYPOUUOTIOUEVOL Lo KATL T€Towo. 'Evag oyetikd yevikdg oplopndg g

1334

Mnyovikng Mabnong divetow omd tov Mitchell [14] to 1997: “Eva mpdypoppe. VToAoyLoT)
Aépe OTL pabatver amd Ty eumelpia E wg mpog kdmolo khaom gpyaotmv T kon HETpo amddoong
P, av 1 artddoom tov ot gpyaoieg amd to T, 6mmg petpletor amod to P, fehtidvetar neom g
eumeptag E.” Avaioya v @ion Tov TpoPAUATog, oL TEYVIKEG ICVIKNG WaOnong nmxopoly
VO JWPLOTOUV OF TPELG UEYAAEG KOTNYOPLEG: TNV uadnon ue emxifreyr, v uddnon ympig

eTLPBAEYN KaL TV EVIOYUTIKT nabnon [1].

1.1.1 MaOnon ne exipreyn (Supervised Learning)

Etvar 1 Swadikaoto 6mov o adyoplOuog KoTaokKevalel Wo. GuvapTnon OV OITELKOVLEEL
dedouEVeg £L00dOVG (CVVOLO EKTTALOEVONG) OE YVWOTEG ETOVUNTEG EEOSOVG, e ATDTEPO OTOYO
1] YEVIKEVOT] TNG OUVAPTNONG OUTHG KOL Y0 ELOOSOUG e AyvwoTy €£000. XP1OLUOTTOLELTAL OF

TpoPAnuaTL:

e TaEwounons (Classification), mpofinuota SMradn TPOGdOPLOWOD TG KAAONG

(Katnyoplag) otV omolo. OviKeL o véa moapatnpnon.  Ou mbavég khaoelwg eivor
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SLOKPLTEG KOL €K TV TPOTEPMV KAOOPLOUEVEG,

£E080v, Ta TpofAnuata umopet vo etvor dvo (binary) 1 tohhathmv KAGoemv (multi-class).

e Iopeupoiis (Regression), Oov Smuovpyolvrar HOVTELD TTPOBAEYNG apLOUNTIKOV
TWUAOV. T oUT) TV TEPLITTWON OL TLUEG EE080V TTALPVOUV ouveyelg TG, Tlapaderyua

Tapeufolng etvar 1 POPreYn ™G TabTNTag TOou OveEuou (£€0dog), ue Paom Vv

0epUOKPAOLOL, TV ATUOCQALPLKT) TLLECT) TNV OYETLKY VYPOOoLa (EL00SOL).

1.1.2 MaOnon yopis exifreyn (Unsupervised Learning)

STV KATYopLo. Ut 0 aAYOplOUog KOTAOKEVALEL £V LOVTELO L0 KOITOLO GUVOLO ELGOSMV
VITO UOPEPT TOPATNPNOEMV XWPLG VA YVOPLLEL TIG emOUUNTEG €EO80VGC.  XPNOLIOTTOLELTAL OF

TpoPAuaTOL:

* Avahlvong Xvoyetionmv (Association Analysis), oto ommolo. avoKOATTOVTOL OYECELG

UETAED TV OedOUEVOV €L0080V, OTWG YO, TOPASELYUO. 1) SNUWOVPYLO. KAVOVOV UE

OVOYETIOUOVG OVTLKELUEVMV TTOV ayopa.Lovtal o o ayopd [15].

e Opodomoinons (Clustering), g edpeong OMAAdN KOWMV YOPOKTNPLOTIKOV KoL
dMuovpylag SLakpLtol aptBuoy ouddmvy GTO 0TTOLO. CLVIKOUY TA OTOLYELC. TTOU EYOVV TO,

YOPOKTNPLOTIKA OUTA, OTTMG YLO. TTAPASELYILOL 1] OUADOTTOLOT] TWV LPLOOELOMV PUTHOV O

OY£01 UE TO PEYEDOG TV PUALMV Ka TOU TTETAAOL TV avOdv tovg (Etkova 2).

k-Means Clusters
+

Cluster 1 =4
o Cluster2 X
Cluster3 O

7 3 Dim. 1

Ewova 1: Opodomoinon tptdoedmv gutmv

Iris Species

o
+ + ©
N o
+ * + R
+ ++ X < OQ) o
+ ;H + x x%) [®) Q
0 o8P o
+ X ¥ x 0& o ©
+ w4 oxX%. &
+ x%S % X o
++ ++ X x
+ o ) ® (o]
Dim. 3. X x>%<
/ x % o_%x_ .
X « X Irissetosa =+
x Iris versicolor X

Iris virginica QO

7 Him. 1

1

1.1.3 Ewwoyvtikn MaOnon (Reinforcement Learning)

ES® 0 aAyoptOuog nobalvel o OTPOTYLKT EVEPYELDV UECO. OO GUEDT] CAANAETLOPOOT UE TO

TEPRAMLOV.

Xpnowomoteltor kvpiwg oe mpopinuata Zyediaopot (Planning), O6mwg yio
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TOPASELYILO O ELEYYOG KIVIIONG POUTOT KOL 1) BEATLOTOTOLOY EQYAOLDY O EPYOOTUOLAKOVG

Y MPOVG,.

1 https://commons.wikimedia.org/wiki/File:Iris_Flowers_Clustering_kMeans.svg
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1.1.4 Nevpovikd AiKTVo

H SLa.popeTikn apyLTeKToviKY eVOg NAEKTPOVIKOD VITOAOYLOTH KL TOU 0vOPMITLVOU EYKEPAAOU
glvol KaTa yevikn semolfnon [2] o AOyog Yo Tov 07tolo 0 avOpmIog vepTepel ot deEIOTNTEG
OTWG 1 AVAYVOPLON TPAYUATWV 1] KATUOTAOEWV KOL Ol CVOYETLOELG QUTMV EVA OL VTTOAOYLOTEG
VITEPTEPOVV 08 deELOTNTEG OTTWG 1] AKPLBELOL KO 1) TOUTNTA APLOUNTLKMY VITOAOYLOWMY.

SUYKEKPLUEVA, ATTO T WLt UEPLAL, EVOG NAEKTPOVIKOG VITOMOYLOTNG £XEL AYEG OAMG TOAMITAOKEG
wovadeg emeEepyaotog TANPOPOPLOV. A0 THV G HeEPLd, O avOPOTLVOG EYKEQPAAOG
OTTOTEAEITOL A0 TOMA SLOEKATOUUDPLO. GTTAEC UOVASEG EMEEEPYAOLOG TANPOPOPLDY TTOV
ovopdagovral vevpmveg. Kabe vevpdvog UTOPEL VO ETLKOLVOVEL UE YIAASESG AAAOVG UECW
amopuadwy mov ovoudlovror devdpitec. Katd tn Aettovpyla Tov eYKEQAAOU MAEKTPLKN
SLEYEPON €VOG VEUPMVO, UTTOPEL VA UETOPEPDEL TPOG KAOE VEVPMVA UE TOV OTTOLO OUTOG ELVOLL
draovvdedepevog.  'Etol, AeLtoupyel 0 avOpmIvog eYKEQUAOG EKTENMVTIOG, WOTLKA, WL
TAPOAANAY KoL KaTaveunuevy emeSepyooilo MAEKTPLK®V onuatmv.  H pelétn avt) g
AELTOVPYLOG TOU aVOPOITLVOU EYKEPALOV, 0ONYNOE OTOV KAGSO TNG UNaViKNG Labnong mou
YPNOLUOTTOLEL TEYVNTA vevpwvika diktva(Artificial Neural Networks), emduvkovrag £tol va

TPOOOUOLDOEL TG AELTOVPYLOL TOV EYKEPALOL.

| N/ |

Eninedo Eic6dou Kpuod Enineda Emninedo EEOGSou

Ewéva 2: Avasapdotaor) TOAVETLITESOV VEVPMVIKOD SIKTHOU
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‘Evog  TeyvNTOG VEVPOVOG CGITOTEAELTOL OO0 ULoL OEPd.  amd  €100d0VG, Ol OTOLEG
ToAMaTAaolaZovTon ue woapduo Bapn kor ot ouveyee abpolfovtar.  To amotéleoua
OONYELTAL OTY) OUVEXELD, OF £VO UN-YPOUMKO OTOLELD TAPOUOPPMOONG, TNV OUVAPTNON
UETAPOPAG, 1) OTTOLA. TTaPAYEL TV €080 Tov vevpdva. H éE080¢ Tou VEVPMVO IITOPEL VAL ELVOL 1|
ETLOVUNTY] TPOOEYYLON TNG AVONG TOV TPOPANUATOS, GG WTOPEL VO ELVAL KOL EL00SOG OF EVALY
ETOUEVO  VELPWOVO, (€  OITOTENEOUC TNV duvatdTNTo  dMuovpylog &vog  Siktiov
SLOOUVOESEUEVV VEUPDVIOV OVTLOTOL{OU QUTOD TOU EYKEPAAOV (elKOVA 2). € €Va. TETOLO
TOAMVETLITESO SLKTVO, TO. EVOLAUETO ETLTEOC AVAUEDT. OTLG ELGOSOVE KOL TO TEMKO QITOTELECULOL
KaAoOvTor Kpupa emimedo Kou emhoyn tov opfuo tovg eEapTatal amd TO €KAOTOTE
npoPAnua. H pnadnon evog veupmvikoy SIKTiov eivar 1 SLadtkaolo VToAoYLoUoD TV Bapmv
TOV GUVOEOUWV TOU KOL OTTWG ELOQUE TTPONYOVUEVIG, UTOPEL VO YIVEL ELTE UE ETOTTELOL M)
aAMOG emiPreyn) (0€ TEPLITTMOELG OTTOV 1) EE080G ELVAL QL 1] TEPLOOOTEPES YVWOTESG SLUKPLTEG
TIUES, VIO TOPASELYUC. 0TV KOTIYOPLOTIONOT)), ELTE XWPLG XWPLG ETOTTELN (0€ TEPLTTWOELG

OTTWG 1 OUOSOTOLN o).

1.1.5 Ba6wa Mabnon

H BaOiwd Mabnon (Deep Learning, DL) gtvor gvog kAadog g Mnyavikng Mdabnong Kot o
OVYKEKPLUEVQ, €Vag 0pog Tov dnhwver eva Baby Nevpwvikd Aiktvo (Deep Neural Network,
DNN). H ovopaoto. Tov ogelletar 0to yeyovog OtL og avtifeon pe to. ovufatika Texvntd
Nevpwvika Atktvo. (Artificial Neural Networks, ANNSs), atoteleltal amd Kpuga enLmeda. 2TV
glkOva 3 umopolue vo. SoUUE TLG EUPWAEVUEVEG OYEOELS UeTaED g Babuag Mabnong, g
Mabnong Xapaxktnpotkomv (Representational Learning, RL), tng Mnyavikng Mabnong
(Machine Learning, ML) xov ¢ Texvntig Nonuootvng (Artificial Inteligence, AI). ‘Omwg
BrETTOLIE 0TV €KOVa, 1] Mnyovikn Madnon, og o0voro alyoplBumy mou Tpopodotouvial
amod emeEepYaoUEVO SESOUEVH KOL KAVOUV TTPOPAEYPELG YLOL OUTA, OITOTELEL EVAV OITO TOUG
KAAOOVG TNG TEXVITNG VONUOOUVNG. € avTibeon (e ouoTNUOTO TTOV PAoLiovVTaL 08 KAVOVEG
(Rule based systems), OTOV T TPOTUTTCL TOV TIPETEL VA, OVOKAAVPOOUV €lval TOMITAOKO, OL

aAYOPLOUOL GUTOL EXOVV KUAVTEPO ATTOTEAECUOTOL.
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Babia Maénon

MNapadetyua: Napdderypa: Mapddetypa:
ABabeig AOYLOTIKA MNvwolakég
Mapddetypa: AuTokwdikomonTéG | MaAvdpodunon Bdoelg

MoAuerminedotl AvayvwploTtég
(MLPs)

Maénon XapakInploTiKoV.

Mnxavikn Maénon

Texvnt)
Nonuoouvn
(A

Ewéva 3: Venn Suaypoppo mov mapovoldlel Tig oyeoelg ueta& Teyxvntng Nonuoouvng,

Mnyavikng Madnong, Mabnong Xapoktplotikmv Ko Babiag Madnong [16]

Zmv Mabnon XopoKtnpLotkdv €ouue eEAymYN YOPOKTNPLOTIKOV VPNA0D eLITtESOV, OTWG
VL0 TTAPASELYLOL 1) AVOLYVADPLON TV AKIMV TOV OVILKEWWEVOY oG elkovag. H dtagpoportoinon
mg Babuag Mabnong éykerton oto yeyovog OtL 1 eEaymyn TV YOUPAKTNPLOTIKOV OUTMOV
YIVETOL GUTOUOATA KO O)L OITO KOITOLOUG EUTTELPOYVMDUOVEG. STV eLKOVa 4 uropolue vo dovue
TO. OYETIKG SLOYPAUUATO PONG OV TTOPOVOLALOUV TG OL SLApopeg SLadikaoleg evog
OVOTNUOTOG TEXVITIG VONUOOUVIG OYETLLOVTOL UETOED TOUG OTO TAGLOLO SLUPOPETIKMOV
ETOTNUOVIKDOV KAASWV ovtng. To 0KLAOUEVO KOUTLA VITOOMADVOUY GUOTUTLKG GTOLYELD. TTOV

£YOUV T1 dUVOTOTNTO VO LOOALVOVY, GITO OVO, TOUG, KAVOVTOG YPN0N TV SESOUEVMVY ELOSOV.
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‘E§0d0g

'EE050G ‘EE0B0G Avncrrotxlcn’
XAPAKTNPLOTIKDOY
A A A
Eruri\éov
E£050 AvTioToixion AvTioToixion oTpWOuHATA
S XAPAKTNPLOTIKOV XOPAKTNPLOTIKDOV ano6 acasdn

XAPAKTNPLOTIKA

A

Mn autépata
oxedlaopévo

Mn autépatog
opLopédg

XapaktnpLloTika

Baoika
XapaktnploTika

poYpapHa XAPAKTNPLOTIKOV
A A A A
E{oodog Eicodog Eicodog Eicodog
Suothuarta KAaootkn Babia paénon
Baaolopéva HUNXavikn
og Kavoveg uaénon Maénon

Ewéva 4: Alorypaupota pong mou Tapovotdfouy Mg oL SLAQopEeg dLodLKaoLeg EVOG

ovotuatog Al oyetifovral HeTaED ToVG 0TO TAALOLO SLAPOPETIKMV ETLOTNUOVIKDV KAAdMV

H Babua Mabnon stapovoidotnke to 2007, vd tov 6po Avtodidoktn Madnon (Self-Taught
Learning) [17], wotdo0 ueyahn mpoooyn KepSLoe wOAG ta Tehevtaia ypovia. Ilpoomdadeieg

TPooONKNG KPpuev emmedmv og eva Texyvntd Nevpovikd ALKTUO OEV €LYV LKOVOTTOTIKAL

XAPAKTNPLOTIKOV

g Al [16]

ATOTEAEOUOTA AOY® TOV YeYOovOTog OTL  [3]
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e T0L OVVOAQ SESOUEVMV TTOV NTAV ETLONUOOUEVA NTAV TTOAD WKPA 08 UEYEDOG EKELVEG TIG
Nuepee,

* 0L dUVOTOTNTEG EMTEEEPYAOLAG TV VITOAOYLOTMDV NTOV TTOM) TEPLOPLOUEVEG,

* 1) APYLKOTOINOT TV BapmV SEV YIVOTAY OmOTA, KoL

* OL 1N YPOUULKEG OUVOPTNOELG TTOV EQPAPUOTOVTAY, OTTMG ELVOL 1) OLYUOELNG OUVAPTION

(sigmoid) ko 1 ouvaptnon egamtouévng (tanh), ntav Aavhaoueveg.

To televtaio dV0 yeyovoto odNynooav oto TPOPANUC TG eEapaviong g KAONG ™G
napoydyov (vanishing gradient problem), KoTtd TO 0700 TO OQOAUO TOEWVOUNONG TTOV
YENOLOTTOLELTAL VLo TV o7tloOia. Suadoom (back-propagation) “eEaqoviletar” (AmokTd oyedOV
UNSEVIKES TLUEG) OTAV UETADIOETOL UECW TOV SIKTVOV. Q¢ QTOTELEOUA, TO. BAPT TOV TPDTMV
OTPOUATOV TOU SLKkTHOU dev evnuepdvovtal 0to Babud ov Ba enpeme. O mo ovvnBLouEVOG
alyopibpog Babiuag Mabnong elvar avtdg Towv  SuveMKTKOV Nevpwvikmv  Aktiwv,
(Convolutional Neural Networks, CNN).

EpmpoécOia Stasoon

Xaptne XapaktnpLoTikwy

Xaptng
XapakKtnpLoTLkwv

Xaptng

Elgodog XapaKTnpLOTLKWY

Zuvehiferg YrodetypatoAnpia SuveAiferg YroSetypatoAnpia Zu\l;ls)‘aﬂspemp;m

A

OmnigBia Stadoon

Ewova 5: Tumikn Apyltektovikn evog Suvehktikot Nevpmvikol AKTiou,

Me Baon ) pobnuotikn hettovpylo TG ouvEMENG (TOV OYNUATIONOD WOG OUVAPTNONG WG
amotéleopo. ovvdvaouoy 0o dAlmv), To woviého LeNet kotagepe va Eemepaoel Tovg GAOVG
aiyoplBpovg ta&vounong avayvmplfovrag yepoypapo Yyneto [18]. Qotooo, ta ConvNets
(Convolutional Networks) TpoOEAKUOAV THV TPOCOYN TOV ETLOTIUOVIKOD Kowov oyedov 15
xPOVIaL apyotepa, otav To Babv ConvNet tov A. Krizhevsky ko howdyv [19], tov ovoudotnke

AlexNet, KaTO@epe YPNOUOTOLOVTAG TO 0VVOAo dedouévwv ImageNet [20], va Eemepdoel to

Zhttps://commons.wikimedia.org/wiki/File: Typical_cnn.png
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deVTEPO 0TO SLAYMVLOUO OTTTLKNG AvayvdpLonG neyoing kipakog (ImageNet Large Scale Visual

Recognition Challenge, ILSVRC [21]) alydptBuo katd oyeddv 5%.
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Ewoéva 6: Apyttektoviky) tov diktvov ZFNet, 3

To top-5 TOC00TO OPAAILATOG OVUPEPETAL OTLG ELKOVEG TOU GUVOLOU SESOUEVIV SOKLUNG, YLOL
TIG OTTOLEG 1] OWOTN KOTNYOPLe OEV ELVOL AVAUESH OTLG 5 Tlo THOVEG TToV €Youv TTPOPre@OeL
amd Tov akyoplduo. Me uepikn tpomomoinon tov AlexNet, to Siktvo ZFNet kotageépver Ty
ETTOUEVT] YPOVLE VO LELDOEL TO TTOC0O0TO 0vTo 08 14.8%. O VIKNTNG TG ETOUEVNG X POVLAG NTAV
10 GoogLeNet 1 InceptionV 1, pe 22 emimeda Kow To O£apoTiko top-5 10600T0 0@aiuatog 6.67%,
Toh0 Kovta oe avOpmmiveg emddoelg. [22]. To 2° Siktvo tov Staywviouol g dLag ypoviag

etvor 0 VGGNet pe 1000016 7.3%. To dikTvo amoteleital amtd 16 emimedo Kal ElvaL TopouoLo

’
ue to AlexNet (Ewcova 7).
Input : Image input
AlexNet Conv  :Convolutional layer
— o i
3 g ? » § p] - B & Pool : Max-pooling layer
= < = B < = 5
e~ FC : Fully-connected layer
b L & &5 B B &
S 5 5 S S 5 s Softmax  : Softmax layer
2R R oo o 2
VGGNet
g
=0 o g o i Q - 0 O 0 o] 0 0 =L
° =] =] =] o =] =] bl
EEEEEEEEEBEERELEIEREIEIEICIIIE
=
r [ I o r — Lo
'] W ] o w ] 0
- - ~ - - - -
@ (7] @ (1 @ o @
e e e e ° e 2
—= M w B 3] @ ~

Ewéva 7: Apyrtektovikn tov diktomv AlexNet kow VGGNet, [23]

To 10600t AvOpOhITLVOU AABOVGS VL0l TO 6UVOLO TV dedouevarv(5.1%) EeepdotnKe TNV eTOUEVN

ypovi ue to ResNet ([24]) ue 3.57% top-5 error rate. StV €lKOvVa 8 UTopovue va. Sovue v

3https://medium.com/coinmonks/paper-review-of -zfnet-the-winner-of -ilsvlc-2013-image-classification-d 1a5a0c45103
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eEEMEN TV QPYLTEKTOVIKMV CUTMV TTOV CUUUETELY LY OTOV SLOYWVIOUO, TOOO MG TTPOG TOV 0pLOUO

TV EMTEdMV OO0 KL MG TPOG TO TOGOGTO GPAMLOTOC.

Revolution of Depth 2.2
A\
\\‘ 11.7

3.57

ILSVRC'15  ILSVRC'14  ILSVRC'14  ILSVRC'13  ILSVRC'12  ILSVRC'11  ILSVRC'10
ResNet GoogleNet VGG AlexNet

W 22 layers ] [ 19 layers ]
' 6.7

7.3
I

ImageNet Classification top-5 error (%)

Kaiming He, Xiangyu Zhang, Shaoging Ren, & Jian Sun. “Deep Residual Learning for Image Recognition”. CVPR 2016.

Ewova 8: EEEMEN TV apyLTEKTOVIKOV TOU CUUUETEL AV 0TOV Starywvioud ILSVRC [24]

1.1.6 Meragopd MaOnongs (Transfer Learning)

H pelétn g petagopag nadnong, Npde mg aroTEAEOUA TG TOPATIPNONG TMG OL AVOP®ITOL
WITOPOVV VO YPNOLUOTTOLNCOVY EVPUMG TV YVMOOT] TTOV £XOVV AITOKTHOEL YLOL TV ETLAVON VEWV
TpoPANUaTWV ypnyopotepa 1 amoteheopatikotepo. Ot Karl xou houtol [12], optlovv tnv
uetaopd uabnong wg:  “H uetagopd uabnong ywo Pabld vevpovika SiKTva elvor 1
dLadLkaoia TG OPYKNG EKTALOEVONG VOGS PAOLKOD SIKTVOU 08 £va GUVOLO SESOUEVOV KaL M)
€V OUVEYELOL UETAPOPO TMV YVAOOEWV TTOV €xovv astoktnOel (to. fapn tov SLKTUOV) 08 Eval
deUTEPO SIKTVO OV OOl EKTALOEVTEL 08 £VOL SLAPOPETIKO GUVORO SESOUEVOV”. ZTNV UETAPOPQL
watnong, vIapyovv TPlo. KVpLo. gpeuvnTika epwtnuata: 1) Tv vo petoagepbel, 2) Iog va
uetaepOel, ko 3) mote va petapepOel. To gpmtnua “TiL vo PeTapepbel” avapEPETAL OTO TTOLO
UEPOG TNG VTAPYOVOOG YVONG OENOVUE VO UETOPEPOVUE OVOUESH OTOVUG TOUELS KOL TLG
gpyaoleg. MEPOG TNG YVMONG WTOPEL VA ELVOL KOLVT| AVAUETC. OF SLAPOPOVG TOUELS 1) OxL. Agov
Bpebel 1 yvdon ov uopel vo petapepbet, yperaletor vo avamtuyfouv alyoptbuol yia thv
UETAPOPAL QLUTY), TTOU HOiG 001 YEL 0TO gpmTnua Tov “TIdg va petagepOel”. To gpduo “TIote va
UETAPEPOEL” AVOPEPETOL OTNV UEAET] TV GUVONK®OV TTOV YPELALETOL VO LKOVOTTOLOVVTAL (DOTE
VO, £XEL VONUOL 1] UETOQPOPA. Z€ TEPLTTMOELG OTTOV TC, TTESLO. OLVOUEON OTO OTTOLC, UEAETAUE TNV

UETAPOPA. ELVOL TTOM) SLOPOPETIKA UETAED TOUG, 1) UETAQPOPA VoL TOAVO Oyl WOVO VO UV
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TPOCPEPEL, OANAL VO YELPOTEPEPEL TV ATTODO0T TNG EKTAULOEVONG OTO TTESLO TPOOPLOUOU, ULCL
KATAOTAO0N YVWOTY KOL 0O CPVNTLKT] UETAQPOPQ. TNV TPAEN, Myeg Popeg ekmardetovpe Eva
Suvehktikd Atktvo (ConvNet) pe Tuyala. opYLKOToNoY. Avtd ouUPaLVEL YLl elval SUOKOA
KoL (povoOpa 11 OUYKEVTPMOT SESOUEVMV LKAVOTTONTIKOU ueyebovg. AvtiBetme, 1 ovvnong
TPOKTIKT elvan 1) ekmaldevon evog ConvNet og va vtdpyov oet dedouevmv (to ImageNet yio
napaderypa mov xer 1.2 exotoupdpro eukoveg pue 1000 KaTnyopleg) KoL 0TI GUVEYELD VO
ypnoworomOetl To ConvNet elte YLoL APYLKOTOINON TOV BapdV, €LTE w¢ 0TadepOg eEaymYEng
yopaktnerotikdv (Fixed Feature Extractor) yio TV €pyoota tov pag evolagepset (etkova. 5). Ta

TPLO EVPEWMG YPNOLUOTTOLOVUEVOL OEVAPLOL TNG UETAPOPAG WaONnong etva [25]:

e Xp1jon tov ConvNet wg 6t00epis eEaywyiag YopoKTNPLOTIK®OY. XPNOLULOTOLELTAL EVOL
npo-gkmtoudevpevo ConvNet oto oet dedopévarv ImageNet ko opot agparpedel to Televtaio
TAMNPOG oUVOESEUEVO OTPMUE. (To oTpmuUa te £€£080 Tig 1000 KaTnyopleg), XP1NOUOTOLOVUE

TO VITOLOLTTO SIKTVO WG 0TAOEPOG EEAYWYENS YOPUKTIPLOTIKMV YLOL TO VEO OET SESOUEVMV.

* Beltioromoinon tov ConvNet. Ze quth) TNV TEPLTTMON, EKTOG OITO TNV OVTLKOTOOTAON
KOl ETAVEKTALOEVOY] TOU TAELVOUNTY) OTO VEO OET OeSOUEVOV, ETMLOUMKETAL KOL 1|
BEATLOTOTOLNON TWV PAPMV TOV EVOLAUECOV OTPMUATMV, UECH TNG SLATNPNONG TOUG
Katd To 0TAd10 TG omtiobia Stadoong. ES® vapyel 1) emtihoyn g PeATLoTOmToinong Olwv
TOV  OTPOUOTOV TOU OIKTUOU, 1 1 SLaThpnon TV OPYIKOV OTPOUATOV  (FToV
TEPIMAUPBAVOUV  YEVIKOTEPO YAPOKTNPLOTIKG O OUVOEOELG GKPWYV, 1) CVIYVELOT|
YPOUOTIOUDY) Kot  BEATLOTOTOMON TV  AVOTEPOV  OTPOUGTWV OV  JTEPLEXOLVV
TEPLOOOTEPEG AETTOUEPELEG YLOL TLG KOTIYOPLEG TTOU €xeL g £5080 To apykd ConvNet (i

TOPASELYUC TV KATIYOPLOTTOLNOT OKVAWY GVE, YEVOG).

e Xp1jon TPo-eKkToUdEVUEVOV SIKTUMV. MLog KoL 1) EKTTALOEVOT) 08 OVOTOLYLOL TTOMOTAMV
Movadwv EneEepyaotag Ipagikdv (Graphics Processing Units, GPUs), evog ConvNet
drapkel meplov 2-3 efdonadeg yio. to ImageNet, ouvnOLLeTan va dMUOCLOTOLOVVTOL TO!
OTTOTEAEOUOTO TNG EKTALOEVONG UE OKOTO TNV YPNON TOUG UE TNV OTPATNYLKN THG

BekTLoTomolnong,.

1.1.7 Evepynukn Mabnon (Active Learning)

H evepynuikn nabnon omotelel evav akopo KAado g unyovikng uddnone. H Paowkn
VITO0EOT ELval OTL, OV 0 AAYOPLOUOG LAONONG WTOPEDEL VO, ETTAEEEL T SESOUEVAL AITO TOL OTTOLCL
wobaiver 0o omodhoel KaAbTepa pe MYOTeEPY eKTALOEVON.  ZTO OUOTNUOTO CUTO TNG
EVEPYNTIKNG MAONONG, emdudKeTaL 1 TITAOQOPNON  ETAEYUEVOV U1 XOPOKTNPLOUEVWV

dedouevmv, He 0ToYo TV eMLTEVEN VYNANG OKPIBELOG 0TIV TPORLEYT), YPNOLUOTOLMVTOG OO0
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T0 SUVATOV MYOTEP ESOUEVA, EAAYLOTOTOLDVTOG £TOL TO KOOTOG OITOKTNONG TLTAOPOPNOTG.
TpeLg €LVaL OL TUTILKEG OTPOATIYIKES [ TLG OTTOLEG TO EKTTOLOEVOUEVO HOVTELO TNTA TLTAOGQOPM O

dedouevav:

* YUvleon epotuatos tdrotros néhovs (Membership Query Synthesis, eikova 9): Ze
QUTH TNV TEPLTTWON], TO EKTOULOEVOUEVO WOVTELO OUVOETEL delypuato Kol {NTaer v
TLITAOQOPN 0T TOVG. [lal TopadeLyua, 0V To. SESOUEVA ELVOL ELKOVEG PNPLOV, TO LOVTIELO
o duovpyoloe o ELKOVO. TOPOUOL0 (e €V YN@lo (IOWG UE TEPLOTPOPY 1 UE
OTTOKAELOUO KATTOLOV OITO TO KOUWALTLO TOU PNPLOV) KO CLUTY] 1] VEQ ELKOVA, ATTOOTEAAETOL

Y10 TLTAOGQOPNON).

Pt Generates an Query
henots — P —
. > .
instance instance
Learner Oracle

Ewéva 9: ZOvOeon epwtnuatog tddottag nelovg [26]

e Emidektikn 1 Swdoyiky) devynoroypio (Selective or Sequential Sampling,
akova 10): Ze qut) TV TEPLITTWON, TO WOVTELO OVTAEL SLASOYLKA OELYIOTA OTTd pLoL
VITAPYOVOX KOTOVOUT KL Aopaoliel KAOe popa eav TPETEL 1] Oyt va. TithogpopnBovv. H
AP TG ATOPOONG YLOL TV TLTAOQOPN 0T 1] OYL EVOG OELYILATOG OYETICETOL UE TO UEYEDOG
™G YPNOLUNG TANPOPOPLOG TTOV UTOPEL VO AAPEL 0TTO AUTO.

Makes
i Observe an  9ecision Query
Thtroirs —p P —
. S .
instance instance

Learner DiSCard\ Oracle
instance

Ewoéva 10: Emhextikn 1 Stadoykn derypoatodpio [26]

o Asvypotopio ané deEauevn) devyndrwv (Pool-based Sampling ewkova 11): ‘Omwg

KoL OTNV EAEKTIKY OELYUATOMPLOL, TTPOVTOOE0T Yid TNV OTPATNYLKY] QLTI ELVOL 1
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VITOPEN LG UEYAANG OUAdOG U TIThogopnuEVOV derypndtov. Edm 1 amdgaon yio thv
TLTAOQOPN O 1) (1] TOV SELYUATWOV YIVETAL Y10, OAO TO OVVOAO TNG OUASOG Kot OYL VA EAOG
Eeywprotad. H emhoyn e oTpaTyLKNG Yo TV AOQOOT] OUTH TOPOVOLALEL KoL OUTH|
gPEVVNTIKO evOLapEPoV. TTapUKAT® AVUPEPOVIE TIG ETLKPUTECTEPES CUTES OTPOTIYLKEG.
Elvor 1 710 ouvnOLouevn TPOoKTIKN KoL £)XEL YPNOLUOTOMOEL 08 OPKETA TTPAYUATIKA
ogvapto. [5] oty Mnyovikn Madnor, 6twg 1 0mwg 1 taEwvounon Kewwevov [27], [28],
[29], n €E0pVEN mAnpogoplag [30], [31], [32] N Ta&EwounoT KoL ovAKTNOY EKOVOG KoL
Bivteo [33], [34], 1 avaryvarpron ophiag [35] ko 1) Stdryvawon Tov KapKivou [36].

Select

0% Observe most Query

(HEADE“'). " J
</HEADER> ﬁ y #
iNStances  jnformative  INStance

instances
Learner Oracle

Ewoéva 11: Aevypotornyia amod deEauevn derypdtwv [26]

TTpaTNYIKES EMAOYNS deLyudTmy
"Eval KPLOLWO EPMTIUC, TTOV TTPOKVITTEL TNV UETAPOPA LAONONG ApopPd TOV TPOTTO VITOAOYLOUOV
NG TANPOPOPLOG TTOV TTAPEYEL EVA. OELYILAL, DOTE QUTO 0TI GUVEYELD. VO, TITAOGQOPNOEL. Sy va

YPNOLUOTTOLOVUEVEG OTPUTIYIKEG elvan oL eEng [7], [26], [37]:

* Xrpamnykny Edayromys Beparotyrog (Least Confidence). Ze autn) v otpatnyikn, to
EKTOLOEVOUEVO UOVIENO SIVEL TPOTEPAUOTNTO OF OELYUOTO TTOU TOPOVOLALOVV TNV
wKpoTtePN PePordtnTa oty mo mbavn Katnyoplo tovg. 'Etol yio mapdderyno v 1 mo
OV TPOPAEYM Yo EvaL SelyraL VoL TNG KaTnyoplog A, tote Oa emiheyOel To delyuo To

07TOLO EYEL TNV WKPOTEPY PELALOTITA VO AVITKEL OTHV KOTIYOPLO QUTH).

* Mep1Bpro Befarotnrog (Margin of Confidence). e auth TV TEPLTTWON TO LOVTELO
dev ayvoel Tig TOOVOTNTEG TV VITOAOTMV KATIYOPLOV, OTTMG TOPATAV®, OMG SLVEL
TPOTEPALOTNTO, 0TV TEPLITTMON THG UKPOTEPNG SLOPOPAG OVAUECO OTNV TTLO TLOAVY Ko
™V devtepn o mbavn katnyopla. o Topaderyna, v og va duadiko TPoOBAnua oL
TpoPrePelg Tov povrerov etvan 0.4 ko 0.6 yia eéva detypo ko 0.3 ko 0.7 yuor éva aAho,

toTE OOl TPOTLUNOEL TO TPWDTO ELYUO. O KoL ExEL drapopa Pefordotntag 0.2.

* Evtponia. (Entropy). 'Eva dnuogilég uetpo vmoloyopnol g Pefordmrag elvar m
EVIPOTTLOL. ZE QTN TNV OTPOTNYLKT] VITOAOYLLETAL 1) EVIPOTL. 08 KAOE Selyno Kat divetol

TPOTEPOLOTNTA OE QLUTA UE TV UEYOAUTEPY TLUN.
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» Adyog Beparomyrag (Ratio of Confidence) O Loyog BeBalOTITAG OTTOTEREL (O TTAPOAAAYT
ToU TEPLOWPLOV BERALOTNTAC, LOVO TTOV OF QLUTY TNV TEPLITTWOT] VITOMOYLLETAL O AOYOG TV

TV 00 O TOAVOV KOTIYOPLDV OVTL YL TV SL0POPa.

Bayes optimal

Machine
Learning
Human

o

accuracy

time

Ewova 12: Addoon unyovikn nadnong, amdédoon avlpwmov kar fErtioto Adog *

1.1.8 O avOpdmivog Tapayovrog

To Béhtioto OewpnTikd AGOOC 7OV WITOPEL VO £XEL €VAG GAYOPLOUOG UNYOVIKNG uabnong
Kahettan Z@aiuo Tov Bayes (Bayes Optimal Error) Eucova 12. TIoMG GUGTNUGTO Y OVIKNG
uwaONoNGg 0oYOAOVVTAL (e TNV CUTOULOTOTTIONOT] EVEPYELDV TTOV TPAYUATOTOOUV 0oL (vOpwIToL
Kot £ouv BeAtiwOel TO00 TOAD TOV TP Lo EETEPVOVV TNV ATTOS00T TTOV £X0VV OL AVOPmITOL
0€ OPLOUEVEG OTTO QUTEG TIG EVEPYELEG (VLo TTapaderypa 1 e0peot) Tpotervouevmy BLilwy oe
gva. ovotnua ovotdoswv) [38]. H ovykplon g amdd00nG EVOG OUOTNUATOG UE OUTI] TOV
avOpmTwV pog ondaet oty eKTLUNON Tov BEATLOTOV AOYOU AMABOVG KoL Tov emttduunTol Adyou
MaBovg.  Emuthéov, TOMEG QOpPEG elvol €UKOA) KOL 1] OVALOYY OMOTO TITAOQOPTUEVV
dedoUEVOV atd avOPMITOVG, EITE AUTOL ELVOL ELOLKOL 0TO OIVILKELIEVO OTO OTTOL0 KAAOVVTAL VO
OUVELOQEPOVV T1] YVAOON TOVG, €lTe OYL. TENOG, 1 avahlvon opoludtomv (error analysis) elva
oA amodoTLkOTEPY OTaY aEoTmoLeltan 1 ovOP®ITLVY SLopaTKOTNTO (VLo TOPASELYUE 0TV
AVOYVMOPLOT OWALAG, O SLaMPLONOG TG PPaong “Nedaue 800 amd TOVg TECOEPELS” ATt TNV
@paon “npba pe do amd Tovg TECOEPELS”). TNV emouevn evotnta. PAETOUUE TNV O
OVVNOLOUEVY TEYVIKY] EKUETAAAEVONG TOU AVOPMOITLVOU TTOPAYOVIO UEOW TNG avabeong

SLAPOPWV EPYOOLDV.

“https://towardsdatascience.com/how-to-improve-my-ml-algorithm-lessons-from-andrew-ngs-experience-ii-f66926926f 88
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1.2 IIAnBomopiouds ko tAnOaicOnon

T v dradikaota. TG wabnong evog vVEVPWVIKOD SIKTUOU, GAAG KOL YLO. TOV EAEYYO,
gmalnOevon Kar Pehtiwon ovtol, yperalovrar dedopeva.  [Mapoho OV OVOKEVEG e
ALOONTNPEG TPOGPEPOVV SESOUEVO OTO OVOTNUAL, 1] TLTAOPOPN 0T KOL O XOPUKTNPLOUOS CUTMV
amd Tov avOpmmo UTOPOVV VO ELTAXVVOUV TNV SLadIKAOLo KoL VO TPOPOSOTNOOUV
TITAOQOPNUEVO. KO YOPOKTNPLOUEVE Oedopeva. Mo teyvikn avabeong oe moAlolg
avOpPOITOVG WO EPYAOLAG, OTTMG CUTY) THG GVALOYNG 1) KOL TNG TLTAOQOPNONG SESOUEVOV, ELVOL
1 TEYVLKT TOU TAN00TOPLoHOoD.

To 2005, o Surowiecki [39] (oG ETLONUALVEL TO QALVOUEVO TTMG 1] CLCOMUATWOT] SESOUEVWV M)
TANPOPOPLAG ATTO oL OUAD aVOPMOITMVY EXEL CUYVA WG ATOTEAEOUC 0TV A1 KOAUTEPMV
ATOPAOEMY CUYKPLTIKG € TV TEPLTTWOT OOV 1) atO@aorn O AopfavovIay omd Evo Hovo
atopo oty oudda. O 6pog mAnBomoprondg (Crowdsourcing) eupavioTNKE TPMOTN POPAE OTO
apOpo touv Howe “The rise of crowdsourcing” [8] to 2006. AvVAAOYQ TO. YOPOKTNPLOTIKA TNG
avaTOguevng diepyootag, oL Morschheuser ko Aowtol, SLaKPLVOUY GueTNUOTA TATO0TOPLOUOD

0€ TE00EPLG KaTnyopleg (eukova 13).
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O1 ouvelopopég BewpolvTal OL ouvelopopEG EKTIHMVTAL
TIOLOTIKA OUOLEG KAl aVTIMETWII{ovTal dladopeTikd, oUpdwva pe Ta
WG LOOTILEG ETUPEPOUG TIOLOTIKA XAPAKTNPLOTIKA
TOUug

AlagpopeTIKOTNTA TIUWV UETAEU
OUVEIOPOPWV

Ewova 13: Apyetuma Zvomudtwv ITAnbomopiopot [9]

Ta cvotuata tindoeneEepyaciag (Crowdprocessing systems) paoilovrol oto TAn0og yio
TNV EKTELEOT] UEYAAMY TTOCOTNTOV OUOLOYEVMV EPYAOLDV. TSLEG CUVELOQOPEG ELVOL EVOL TTOLOTLKO
YOPOKTNPLOTIKO THG EYKUPOTITA THG EPYAOLOG. TO QTOTELEGILA TTPOEPYETOL OTTEVOELAG 0TTO KALOE

OLTTOUOVWUEVT] OUVELGPOPOQL.

Ouv  mpooeyyioerg mhnOemihvong (Crowdsolving approaches) ypnowomoovv v
TOLKLAOUOP@LO. TOV TANOOVG moTe Vo BPouv €vo. ueyaho aplBud etepoyeviy AMDoEwV Og £va
ovykekpuevo mpoPinua.  To amoTéheouo QUTNG TG TPOOEYYLONG TPOKVITTEL KOL €M

amevBelag amd KAOE ATOUOVMUEVY) GUVELGPOPO.

To ovomuare mAnBoektiunons (Crowdrating systems) ouvvOwg emdLwKOUV  va
a&omomoovy ) cogia Twv TANBovg (Wisdom of Crowds, Surowiecki, [39]) yia tv ektéleon
OVALOYLK®V EKTLUNOEWV 1) TPOPAEYEWMV. ZTNV TEPWTTWON QLUTY), TO ATOTEAEOUO. TTPOKVITTEL OITO

EVOLV TTOAM) LEYAAO 0PLOUO OUOLOYEVAV “YNPwV”.
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Ou Moerg TinBodnuiovpyiag (Crowdcreating solutions) emididKovV v dnuLovpynoovy
TEPL-

EKTIKA (AVAOVOUEVQL) OVTIKELUEVOL TTOV BAOLLOVTOL OF TTOLKIAEG ETEPOYEVELG OUVELOQOPES. TurTL-
KO TAPOSELYILOT TEPIAAUBAVOUV OA. TO. ELOT TOV TTEPLEXOUEVOL TTOU SNULOVPYELTOL OTTO TO
ronot (Yo mapdderypno 1 vampeoio. YouTube’) 1M g yvdong mov mTpofpyetal amtd

OUVEPYOTLKY] GVOOMUATOON (YLa Tapdderypa 1 Stadiktvakn eykvkhomaideio. Wikipedia®)

Sougpmvo. pe Toug Borcea kou Talasila [40], ) kuvntn atoBnon (mobile sensing) septhapfaver wo
EQAPUOYT TTOV EKTEAELTOL OTO KIVNTO TNAEQOVO EVOG XPNOTI), YL TPOORaoT o dedoueva. o
aviyvebovTal amd SLAPOPOVS EVOMUOTMUEVOVG CLOONTNPES KAl TNV YPNOLOTO0T TV
SeSOUEVV AUTMV, OVOPEPOVING TO OF KEVIPLKOUG OLOKOULOTES, ELTE YI0. TTPOOMITLKN
evnuEPWON M Yoo dnuoota ypnon.  H kv alobnon umopel va KonyoplostomOel mg
TPOOMITLKT 1] WG KOLVOTLKY oloON01), 0VAAOYOL TOL (OLVOUEVOL TOL OTTOLOL TTaPOaKOAoVBoUVTOUL[41].
H Kowvotikn alofnon pe ™ oglpd TG, WTOPEL VO, ElVaL CUMUETOYLKT (participatory sensing) M)
gukaLploky (opportunistic sensing).  ZTNV GUUUETOXLKN CloONOY), OTTOLTELTOL 1) EVEPYOG
OVUUETOYT ATOU®Y Yo T OUUBOAN Sedouevmv awobnmpwv (FT.y.  AYn QoToypapLdV,
TPOYUOTOTIOMON KOTAYPAPNG 1] OVOPOPH. KATAOTACEMV KUKAOQPOPLOG) TOU OYETLLOVTOL [UE
QOLVOUEVO UEYOMG KAUOKOG. ATO TNV GAM] TAEUPA, 1 EUKOUPLOKT aloBnon elvar o
aUTOVOUT] KOL 1] OUUUETOYT TOU YPNOTH €lvol eAAyLoT) (LY. OLVEXNG SELYUOTOAMYLL TNG

T0TT00E0LOG TOV YPNOTY, YWPLG VO, OTTOLTELTOL KATTOLOL EVEPYEL OTTO QLUTOV).

Shttps://www.youtube.com
Shttps://www.wikipedia.org
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Soodia Tou Avepwmvn Euduia Mnxavikn Euguia
T\nOoug (NMpoowmkA yvwun, dikaioolvn, ...) (ZuAAoyn kai enegepyacia SeS0HEVWIV)

Zadng Acadng Kivnth
(MpwTelouca xpron) (Asutepelouoa xpron) TAnBaiocbnon
MAnBo-
TIOPLOMOG

S UUUETOXLKN
aioBnon

A1031KTUAKN KOIVOTNTA KivnTh, pUOIKA KoivéTnTa

Ewova 14: ZOykpron kuvneng min0aiobnong Kow oxetkdv evvormv [42]

To 2011, ou Ganti xou Aouwtol oto [43], opifovv v mAnOatoOnon (Crowdsensing) wg “éva
TOPASELYUO  TTPOCEYYLONG aloOnong HeyoAng KAUOKAG OTOU (TOUC. UE OVOKEVEG UE
aLoONTNPLOL KOl VITOMOYLOTIKY LKOVOTHTA, OVAAOYLKG polpalovrol dedousva kou eEaydryouy
TANPOPOPLEG YLOL VO UETPNOOUV KOL VO, YAPTOYPOPNOOUV (POLVOUEVO, KOLVOU EVOLOPEPOVTOS .
Mo, ovykpLtikn  UEAETY avaueoa otV TANOaLoONoN KoL GMEG  OYETIKEG EVVOLEG
TOPOVOLALETAL omv ELKOVQL 14.
Mopotue va dovpe mwg 1 “copia Tov ANOovs” Kol o mAnBomoplopdg Pactloviar oty
avOpdITLVY voNUooUvy), evd 1 TANOaLoONoN Kol 1) CUUUETOYLKT alobnoyn oTtoxevouv oTnv

OVVOUAOTLKT XPNOT TG AVOPMITLVIG KOL TNG WYAVIKNG VONUOGUVIG.
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KE®AAAIO 2:
MeOodoloyia Tg Epevvag

310 KEPAAALO 0VTO TAPOVOLALOVTOL TA PHUATO TOU aKOAOVONONKAY KOTA TV SLAPKELR TNG
gPEVVNTIKNG epyaotag. Onmwg eidope otnv Eioaymyn, 1 WeAETN a@popd TNV TPOKTIKY
EQAPUOYT CUVOVOOUOD TEYVIKOV Unyavikng uabnong kou thnbomtopiopov. To wpmdto Pruc
KATd TNV EVOPEN TNG EPEVVITIKNG Olepyaotag MNTav 1 BlBAoypaglkn avalntnon otouvg

OYETIKOVG TOouELG [44].

IMivaxkag 1: Xopakmplotikd [Mocotikdv, Avauetktov kot Iototikdv pedodwv epgvvag [45].

Mewktéc M£0odor

ITocotikég M£0odou ITowotikég M£Bodor

[TpoxaBoprlopeveg pebodol

[MpokaBopLopeveg KoL

avadvopeveg nebodot

Avaduoueveg uebodot

Epwtnoeig kAeotol THmou

EpmTnoelg avolktol Ko

KAELOTOV TVUTTOU

Epwtnogig ovolktot Thmou

Agdopéva amoddoong,
OVUITEPLPOPAG,
TOPATNPNONG KoL dESOUEVOL

ot pPLomV

TToMaTTAEG HOPPEG
Sed0UEVV TTOV KOAVTTOUY

OMeG TIG TOAVOTNTEG

Aedouéva ouvevtevEemy,
mapoTHPNONG, EYYPAPOY
KOl OTTTIKOOKOVOTUKOL

dedougva,

ZTOTLOTIKY vaAVom

STATIOTIKY] AVAAVOT KoL

AVAAVOT] KEWWEVDY

Avalvon KEWEVOV KoL

ELKOVOV

ZTOTLOTLKY SLEPUNVELD,

Atepunvelo, SLapEcou

Baoewv dedouevov

Atgpunveio OepdTmv Kot

TPOTVITWV

2.1 Biphoypoagikn Avalntnyon

H Bproypogikn avalnmon meplelye toog gupltepovg Opovg “machine learning” Kau

“crowdsourcing”, ol0 KL TOUG O CUYKEKPLUEVOVG Opovg Omtwg “deep learning”, “transfer

b 13

learning”,

active learning”, “crowdsensing”, ka0®g KoL Tovg cuvdVOOoUOVG ovtdv. Ot BAoELg

SEDOUEVV KO INYOVEG VLN TNONG TTOV YPNOLUOTTONONKOV ELVOL:

 Scopus, pa Baon dedouevav ue TEPIMYPELG SNUOOLEVOEMV KAl OVAPOPES, UE OPKETEG

ETANOYEG PLATPOPLOUOTOG TV OTTOTEAECUATMOV OVOLHTHONG.
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* Association for Computing Machinery (ACM) Digital Library, wo Biio6nkn ue
EYYPOPEG OYETIKEG UE TIG ETLOTHUES TANPOPOPLOG KOL ETTLKOVWVIOG. TIpoo@pépel eKTOg

Ao SNUOOLEVOELG, CVVOLL SESOUEVMV, TINYOLO KOOLKA KOL CLPYELQ TOMUUECWV.

« IEEE Xplore Digital Library, pdon dedouévov mov mpoo@éper kor avth TAndmpa

dMUOOLEVOEMV OYETLKMV [E TNV TEXVOLOYL TNG TANPOPOPLAG,

e arXiv, £vo oToOETNPLO ETOTNUOVIKDOV UELETMOV, KUPLOG OTLG OETIKEG EMLOTNUESG, TTOV
SLoTNPEL AP ELD TTPLY TNV SNUOCLEVOT] TOUG 08 KATOLO OKOONUAIKO TEPLOSLKO 1] 08 KATOLOL

TPOAKTLKG OVVESPLOU.

* Google Scholar, m peyolUtepn unyovy ovolnTnong oKOSNUATKOD TEPLEYOUEVOL TTOV

TPOCPEPEL AVOTNTNOT O TANPY] KELWEVO KOt OYL OVO OF TITAOVG SNUOCLEVGEMV.

Ta omotedéopota ™G PPMOYPAPIKNG avalnTnong NToV TEPLOCOTEPH. OO €KOTO, KO
APOPOVV KUPLIDG TV UNYOVIKT wabnon. Amd avtd emhexONKoV ouTd OV ELTE EPEPAV TIG
TEPLOOOTEPES PUPMOYPAPIKES OVOPOPES, ELTE NTAV ONUOCLEVUEVO. OF TEPLODLKA VYNAOD
delktng emoTNUOVIKNG rototntag h (h-index). Amd owtd TEAOG TAPOANPONKAV OPLOUEVE. TTOV

LY OV SNUOOLEVTEL TTPLV ATTO TEPLOTOTEPC TV OEKA ETMV.

2.2 Emhoyn gpyoieimv

[MopdAinho pe v OewPNTIKN KOTAPTLON 0TOVG avapep0evieg KAASOUG, Tporypatomononke
ETTLONG UELETY) OYETLKAL LUE TO EPYOUAELCL TTOV YPTOLUOTOLOVVTOL YLOL TV VAOTTOIN O TWV ETLUEPOVG

OTOLYELWV GAAG KO Y10 TNV 0VOAVOT] KoL OELOAOYNON TOV TOTELECULATOV.
2.2.1 Egapuoyn Myyovikys Madnyongs (E1)

o ™V avamTugn g eQapuoyng WXOVIKNG Wabnong KoL CUYKEKPLUEVO, TNG UETAPOPAG
uaOnong Kar g evepynuikng udOnong, emiéyxOnke n yAwooa mpoypauuatiopot Python’, n
0TTOL0L YPYOLUOTTOLELTAL KOTA KOPOV OF TEPUTTMOELG MIOEMV unyavikng uabnone. Emmigov,
YO TV EKTAULdEVON, TNV emaAnOguon, TV doKLu] KoL TNV ETAOYY VEOV SELYUATWV,
yenowuomotettar 1 Pprodnkn PyTorch®. O touéag otov omoio €xel avomtuyOel 1 e@apuoy
glvor owtog g Mmyavikng Opaong (Computer Vision) Kau (wopel vo ypnouosom el oe
poPinuato dvadikng kotnyopromoinong (Apyeto 11). Tapodha avtd, vIapyEL 1] SuVATOTNHTO
ETEKTAONG TWV SLOOECLUMV AELTOVPYLMV OF TEPLOCOTEPQ TTPOPANUATO Y AVIKNG OPOONG AAAGL

KoL O JTPOPANUOTO SLAPOPETIKMV TOUEMY OTtmwg ovtdg g EmeEepyaociog Hyov (Audio

"https://www.python.org
8https://pytorch.org
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Processing) ko ¢ EneEepyaotiag Kewpevov (Text Processing). T'io TG vtdpyovoeg AeLTOVpYLeG

9

ypnowposotettal 1 BLriodnK torchvsion’, evd yio Toug ovapepOEVTEG TOUELS, Elval StabEotueg

O xou torchtext.!! (apyeto 5). Ta apyikomoinon Tov

oL avtiotouxeg PLpAoONKeg torchaudio!
VEVPWVIKOU SLKTVOV emmMEEae TO vevpwviko diktvo ResNet [24], mov Omtwg eldaue elvan £va
amO TO OUTOTELEOUATIKOTEPA OTOV YMPO TNG WNYXAVIKNG O0poong, g otabepd eEoywyta

YOPOKTIPLOTIKMYV.

2.2.2 Egapuoyn EEvnpetnty (E2)

T ™y vAOTTOINOT TG EPAPUOYNG TOV eEummpetnty emAgyOnKe Kou Akt 1 YAMOOO
npoypouuotiopoy Python kar 1 PuproOnkn FastAPI™ (apyeio 4). Emmhéov, yia Vv
ATTOONKEVOT TWV TAPAUETPOV TOV SLEPYOOLDV YPNOLUOTIOLELTOL 1] OYECLAKY BAOT SESOUEVMV
PostgreSQL'. Two tig Siepyaoieg mov TPEXOUV OTO TOPACKNVIO (EVEPYOTOINON KUKAOU
EKTTALOEVONG, EAEYYOG KPLTNPLOV TTPOOONKNG VEWV SELYUATOV OTO OUVORO OESOUEVMV
ekmaidevong), xpnowomoteitar 1 PLpiodnkn Celery!? ko yia Tnv duorelplon Tov Siepyoaotmv
avtdv ypnowomoteitar 1 Pdon dedouévov Redis’®. To mpdypoupa eEvmnpemty nginx !4
(Apyeto 8) yPNOWOTOLELTAL WG UECOAAPNTNG AVAUESO, OTOVG TTENATEG KL TNV OLASIKTUOKN
epapuoy, eved 1o mpoypauuc Certbot!> ypnowpwomoleitor yiow TV ANYn Kol avavEmon
TUOTOTOTIKMV  KPUrrtoypagnong.l'ia v ao@ain uetapopd Sedouevav amd v Kivn
EQAPUOYT OTOV eELTNPETNTY, emAEXONKE 1 XPNON TOU TPWTOKOMOU KPUITTOYPAPNONG
Transport Layer Security (TLS), evd yia €leyyo TG YVNOLOTNTOG TG EPOUPUOYNG VL0 KLVITEG
OVOKEVEG OITO TOV EEVINPETNTY eMAEYONKE 1 P01 Tov stpotimtov OAuth 2.0. H Tavtomoinon
TOV  XPNOTOV OO TNV EPOPUOYT] TOPOAN@ONKE KOL OUVETMG EMLTPETETOL CVMDVUUT
gMIKOLVOVIG. e Tov eSummpetnth.  ‘Oleg Ol WKPO-UTNPECLEG OUTEG OITOTEAOUV ETTLUEPOVG
ToKETO (containers) TO. OO0, YKAOLOTOVTOL KL ETKOLVOVOUV UETAED TOUG UE YPNOY) TOV

npoypaupdtmv docker'® (Apyeio 6) kar docker-compose (Apyeio 7).

9https://pytorch.org/docs/stable/torchvision/
10https://pytorch.org/audio
https://pytorch.org/text/

B https://fastapi.tiangolo.com
4https://www.postgresql.org
2http://www.celeryproject.org
Bhttps://redis.io

https://nginx.org
Bhttps://certbot.eff.org
16https://www.docker.com
7https://docs.docker.com/compose/
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2.2.3 Egapuoyn vy Kivntég ovokeveg (E3)

Coe ™V vAOTOINON TG EQOPUOYNG YO, KIVITEG OUVOKEVEG, emAExOnKe 1 YAmooo

npoypaupotiopoy TypeScript!'®

Kow 1o mhaiowo avamtuEng React Native!”, n omoto emitpémel
TNV EYKOTAOTOON TNG TEMKNG EQOUPUOYNG OTNV CUVIPLTTIKY TAELOYNPLO. TOV SLabEoumy
ovokevov (Ewkdva 15), Aettovpyikod cvotiuotog eite Android® g Google, eite i0S?! g
Apple. XpnowpomomnOnkav emiong emithéov BLBALOONKES ATUPALTNTES ELTE VL0 TOV EAEYYO TNG

PONG TNG EPOUPUOYNG ELTE YLOL TNV ETLKOLVWVLC Ue TOV eEvnpetn T (apyelo 13).

World-Wide Smartphone Sales (%)

e AT OI

05

— OV

—— Biackberry

Symbizn

...... Other

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Ewova 15: TMaykdouo. ayopd KvnThv cUuoKevhv>

224 Yhopuko

T v otéyaon Tmv §00 TPOTWV EPaPUOYDOV OELOTOMONKE EVAG VTOAOYLOTNG LVYNADV
emddoewv pe kevipikn povado emeEepyaciag Ryzen 52 2400G* pe pviun Tuyoiog
npooméraong 16 GB xar kaptog ypagukdv NVidia Titan X (Pascal)®* ue 12 GB pviun xar 3072
napddinlovg emeEepyaotég ypagikav (Compute Unified Device Architecture, CUDA cores)

(elkovo. 16).

8https://www.typescriptlang.org

https://facebook.github.io/react-native

2nttps://www.android.com

2 https://www.apple.com/ios

22Smartmo - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=22720629
Zhttps://www.amd.com/en/products/apu/amd-ryzen-5-2400g

2 https://www.geforce.com/hardware/desktop-gpus/geforce-gtx-titan-x/specifications
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Performance
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Ewéva 16: Emido0eig Kapthv ypaplkdv og TpoPAuato unyavikng uadnong®

2.3 Tlapovoiacn viortotovuevis Avong

H tehikr) VAOTTOIN 0T WITOPEL VO WPLOTEL OTO TPELS TTOPATAV® EPUPUOYES. TNV EVOTITO CGUT
TAPOVOLATOVIOL TA YOPOUKTNPLOTIKA TNG VAOTOIMONG KaODG KoL To Ao SOKIUNG Kol

£TOANOEVONG OUTNG UECWM TELPAUATOC,

2.3.1 Xoapoxtplotkad
Ta KOpLOL OPOKTNPLOTIKA VPNAOD ETLTESOV TNG VAOTTOLNONG ELVOL TOL TTOPOKOTM:

s Metagopd Mabnons (X1):  Auvvatomto xpnong VIdpyovIog TPO-KTALOEVUEVO
UWOVTENOV Uy aVIKNG uaOnomg.

* Evepynukn Ma6Onon (X2): Kixhog
EKTTOLOEVONG-ETTAANOEVONG-O0KLUNG-OELYUATOMPLOG.  XPNOLWOTOLDVTAG MG TUPAUETPO
tov aplbud tov deryudtmv mov embvuovue vo. mpootebolv 0To oUVORO SESOUEVMV
EKTTOLOEVONG, UETO amtd KAOe TPOOoONKN VEOV SELYUOTMV EXOVUE VEQ EKTALOEVON TOV

LOVTELOV, UTOONKEVOT TOU KOIL EAEYYO TNG UKPIPELOG TOV 08 GUVOLO SELYILATMV SOKLUNG

e IIAnBomoponds (X3): Tithowopnon TV ETAEYUEVOV OELYUATOV a0 avOpmITovg,
aTOONKEVON TOV QTOVINOEWV KoL OTOPOOT YO, TNV KOTNYOPLo. TWV  ETUEPOVG

deLyudTmy.

e Avatpogodotnon tov cvotjuoros: (X4) IIpooOnkn Twv VEOV TITAOQOPNUEVWV
deLYUATOMV 0TO 0VVOLO SESOUEVWV EKTTALOEVONG KOL EVEQYOTTOLNON TG ETOVEKTTOLOEVONG

TOU LOVTEAOU.

Zhttps://timdettmers.com/2019/04/03/which-gpu-for-deep-learning/
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2.3.2 IIepimtmon yp1o1s Kol TEPAUATO

o dokun kow eodnBevon g Aertovpylog TG vhomolnong, emheyxOnke éva mpoOfAnua
SLASIKNG  KOTIYOPLOTTOLNONG  ELKOVOY KOl  OpOPd  TOV  YOPAKTNPLOUO  KTPLOV MG
katedagropeva (collapsed), | un (non_collapsed). To 6UVOLO TWV ELKOVWV TTOV YPT|OLUOTTOLELTAL
0Ta OTASLOL TG EVEPYNTIKNG LaOMong xpnotpomomnOnke amd tovg Yeum, Dyke ko Ramirez [46]
0t UEAET KTPLWV UETO OO (PUOLKEG KATOOTPOPES.  OL OUYYPAQELS, KAVOUV Ypnom
OUVEMKTIKMV VEVPOVIKOV SIKTOOV Ue ouvOuooud Kot yopLomoinong eukovwv  (image
classification) ko gvromopot avitkeluévav (object detection) pe okomd TV €AY TEPLOY DV
EVOLAPEPOVTOG OYETIKMV UE TIG PAAPBEG TIG OTOLEG £XOVV VITOOTEL TO. KTLPLO. Me ToV TPOTOo aruTo
ETUTVYYOVOUV VO, SIEVKOMIVOUV KATO TTOAM) TNV SLOSLKACLO. 1) OTTOL0. AKOAOUDELTAL ATTtd TOVG
UNYOVIKOUG TTOU ELOLKEVOVTOL 08 OYETLK TTPOPATUALTAL.

To emheyuevo ovoro dedopEVOY artoteleltol amd 5270 etkOVeS, 1101 TITAOQOPNUEVEG UE TOVG
xopokplopwovs “collapse”, “damaged”, “undamaged” koaw “irrelevant”, yeyovog mov pog
ETUTPETEL TOV EAEYYO TNG EQAPUOYNG TNG EVEPYNTIKNG LAONoNG. Me eKkmaidevon Tov ovvohov
Tov derypatmv Ko xpnomn g apyrtektovikng AlexNet [47] ov Yeum, Dyke xou Ramirez
ETUTLYYOVOUV akpiBeLa TPORLeyNg Tepimtov 91%. Stnv TeplITTtmon yPNoNg TG VAOTOLONG, OL
ELKOVEG [IE TOV YopakTNELouo “collapse” ypnolpomomOnkoy yio v kKhaon “collapsed” evd Oheg
oL vrroloLTeg Yo Ty devtepn kKhaom “non_collapsed”. T o 0TAS0 TNG UETAPOPAG UAONONG
ermlexOnKe o povtero ResNet To 0m0l0 OTTWG ELSAUE ELVOL OITO TO. TTLO UTTOTELECUATLKCL, EVD
VIO TO OTASWO TNG UETAPOPAG UAONONG Kol TNV OTPOTNYLKY] SELyUaToAYlog, SoKLudZovral
TO00 1 TUYOLO MY SELYUATMY 000 KoL 0L UEOOSOL TNG UEYLOTIG EVIPOTTLOG, TNG EAAYLOTNG
aBeparotnrag, Tov mepdwpiov afefardoTnrag, uEbodol ov enaindedovpe Twg Sivouv To 1810
OTTOTEAEOUO, OTNV TEPLTTWON TG SVASLKNG KOTNYOPLOTONONG. 2TO TELOG TNG SLOSLKOOLAG
eEETATOVUE TO OITOTELEOUOTA TTOV AAPBOUE OG TTPOG TV AKPLBELO TOU EKTTALOEVUEVOU LOVTELOV
WNYOVIKNG UAONONG e YPNOT EVOG OYETIKA WKPOU apltBUol SELYIATOV YLoL TV EKTTOLOEVOT|
TOU.

Khetvovtag to Ke@dlawo outd, umopolue vo dolue mtmg omd To YOUPOKTNPLOTIKG TOU
QVTIKELEVOU KOL TV EPYUAELMV TTOV YPNOLUOTOLOVVTOL TWS 1 TAPOVO0 EPEVVOL UTOPEL VO

YOPOKTNPLOTEL WG TELPOUATIKT (e TTOCOTLKO yopakthpa. (ITivakoag 1).
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KE®AAAIO 3:
Apyrrexktovikyy, IThatowo avamtvéng, viomoinom

310 KEPALOLO OUTO  TAPOVOLALETOL 1] OPYLTEKTOVIKY] TNG VAomoinong ue Paon to
YOPOKTNPLOTIKA TOU OUOTIILOTOG TTOV TTEPLYPAPNKOAY GTO TIPONYOUUEVO KEPAAOLO KADMG KoL M

TEALKT] VAOTTOLN 0T TWV ETUEPOVS EPUPUOYDV.
3.1 Apyrektoviky

TitTAogpopnuéva
dedouéva

Eknaideuon
TOU HOVTEAOU

lMpoobrikn véwv
delyudTwVv oTo OUVOAO
oedouevwv
eKkmnaideuong

Metagpopad
uaénong

, "‘EAEYX0G
fAnBo Apxikoroinon akpiBelag tou
TOPLIOUOG HE uTapxov MOVTEAOU

HMOVTEAO

Evepyntikn
paénon

EruAoyn véwv
delypdTwy yia
TITAopOpPNON

Mn titAogopnuéva
dedouéva

Ewova 17: ApylTeKTOVIKT] TOU GUOTHUATOG

H TeMK1 0p)LTEKTOVIKY (POLVETAL 0TV ELKOVO. 17 Ka 0ToTeEAELTOL OTTO TO ETUUEPOVG OTOLYELL:
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o APYLKOTOLNOT UE VITAPYOV WOVTELO, OTOU OPLLOVTOL OL TTAPAUETPOL TNG UETOPOPAG

LA ONG KOL XPNOLUOTTOLELTOL 1) EQAPUOYT EEVTNPETNTI] YLOL TNV OTOONKEVONG TOUC.

e Exmaldgvon tov povtélov, 1) omola Eektva e TV xpnon wKpol aptduol SeryndTwy o
0700 QEGVETAL UE YPNOT TG evepyNnTikng nabnong. H epapuoyn sEvmmpemnt eivan
CPUOBLOL YLOL TV EVEPYOTTOLNOT) TG EPOUPUOYNG Y CVIKTC HaONonC.

e 'EAeyy0c OKPIBELOG TOU WOVIEAOU, O ONOLOG YIVETOL UETA amd KABe @opd Tmov
OMOKANPMVETAL 1) EKTOLOEVOT TOU UOVTEAOV KOL YIVETOL OUTOUATO GTO TNV EQAPUOYT
UNY VKNG abmong.

* Emtihoyn vEWV SELYUOTMV YLOL TLTAOQOPTOT), UE Y PO EVOG 0ITO TO KPLTHPLOL SELYUATOMPLOG
otV gvepynTikn wabnon. H emhoyn YIveToL HEom TNG EQAPUOYNG UINYOVIKT LaOnong 1)

07TOL0. OUDG EVEPYOTTOLELTOLL KOLL TTAAL GLTTO THV EQAPUOYT EEVTNPETITN.
e ZUVOAO W] TLTAOGYOPNUEVDY SESOUEVMV, TTOV aoTeel TNV OeEauevn Seryudtwv o To

0TTOLOL ETAEYOVTAL TA VEQ OELYIOTA YLOL TLITAOQPOPNOT. O TTANPOQOPLES VIO TO. SELYUATOL

UETAPEPOVTAL OTTO TNV EQUPUOYT TOU EEVTTNPETNTY OTNV EQUPUOYY VL0 KIVITEG OVOKEVEC,

¢ TI\NO0TOPLOUOG, [LE TOV OTTOLO ETUTUYYCVETOL 1) TLTAOPOPNOT) VEWV SELYUATOV, 0LPOPX GUEDTL
NV €QOPUOYT EELTTNPETNTI] KOL TNV EQOPUOYTH VL0 KIVITEG OVOKEVEG KOl OGS SLVEL OOV
£€000 10

* ZUVOAO TITAOQOPNUEVOV SESOUEVMV, TTOV TTPOGTLOETOL GTO GVVORO SELYUATWV EKTTOLOEVONG

Ko OYeTLLETOL KO UTO PLE TNV AAAAETLOPOLOT] TNG EQPAPUOYNG YL KIVNTEG CVOKEVEG UE TV

eappoyn eEumnpeTnT.

ZToV VoK 2 TTOPOVOLALOVTOL OL OYECELG UETAED TV CUOTATIKMV TNG APYLTEKTOVIKNG, TOV

YOAPOKTNPLOTIKOV TG VAOTTOLONG, KOL TOV ETUEPOVG EPAPUOYDV OUTHG,
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IMivakag 2: ZUvOeoT OTOLELWV CPYLITEKTOVIKNG UE TA XOPAKTHPLOTLKA TNG VAOTIOINONG KOL TIG

ETUEPOVG EPOPUOYEG
Yrouyeio TyeTKQ YyeTIkég
OPYLTEKTOVIKNGS XopoxTpLoTika E@apunoyés
ApyLKOTTOLN01] LOVTEAOU X1 El, E2
Exmoidgvon povrélov X2, X4 El, E2
"ELEYY0G WOVTELOU X2 El
Agrypatolio X2 El
ITAnBomopLopog X3 El,E3
Tithogopnueva dedouevo, X2, X3, X4 El
Mn tithogopnuéva X2, X3 El1,E3
dedoueva

"EYOVTOG TIG OVVOELOELG UETAED YOPAUKTNPLOTIKMV KOL EQPOPUOYDY WTOPOVUE VO SOVUE KO TIG
avtiotoreg Aemageg Ipoypapuatiowot Egapuoymv (Application Programming Interfaces,
APIs) mov 0o viomonBolv Kou ETLTPETOUV TNV ETKOWVOVIO UETAED TWV ETUEPOVG
gpapuoydv. H vlomolnon g eQopuoyng e unNyavikng uabnong og Eexwplotd python
TOKETO, LAG ETUTPETEL TNV YPNON TOU OOV TPOCTULTOVUEVT] BIBAOONKT YLoL TV £YKATAOTOON
NG EPAPUOYNG EEVTTNPETNTI), EVD YL TNV ETLKOLVOVLA, UETAED EEVTNPETNTI KL EQAPUOYNG
VIO, KIVITEG OVOKEVEG 00 VAOTONOEL (Lol SLETAQPY YIO ETLKOLVOVIC, UECW TTPMTOKOAAOU

Hypertext Transfer Protocol (HTTP).

3.2 Egappoyn unyevikic uddneng

Apy Lk VAOTOMONKE 1) EQAPUOYT WY OVIKTG NAONONG te TV dnuovpyia evog python TOKETOU
TO ONOL0 UTOPEL VO eYKOTAOTOOEL UEUOVWUEVO, OE  OTOLOVONTOTE VITOMOYLOTY  E)EL
gYKOTAOTNUEVY TNV €Kdoom 3.7 g YAwooog mtpoypouuatiopoy Python. O mmyatog kOdikag,
OVVOSEVOUEVOC LE TIG OSNYIEG EYKATAOTAONG KL £VO. GPYELD UE TAPASELYIA XPNONG QUTOD
elvaw dLaB€oog 0to aofeTnplo ovolkTo kmdiko gitlab 26 (eikéva 18). H avamtuEr tov
epLhoUPaveL o agpnpnuévn (abstract) kKhaon pnyovikng pabnong (apyeto 10), 1 omoia

GTTOLTEL TNV VAOTTONOY TWV  ETUEPOVS OUVOPTNOEWV TNG EKTOULOEVONG, OOKLUNG KoL

26https://gitlab.com/lazToum/active_transfer
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SELYUOTOMPLOG EVOG LOVTELOV, LG VAOTTOLNONG TG KAGONG QUTNG YO TTPOBANUOTE SUadLK)
KOTNYOPLOTTOINONG OF TPOPANUATO. UNYOVIKNG OpaoNG, KOOMG Kot T amapoltnTo fondnTikd

APYELC SLAYELPLONG TOV TTAPUUETPOV KOL TOV OPYELDV TTOV YPNOLUOTTOLOVVTOL.

Name Last commit Last update
® active_transfer vanilla tasks (no existing labeled files). Initialise val/test/train folders after... 2 weeks ago
[21 .flake8 added plot of results 1 month ago
[Z1 .gitignore v0.0.2 1 month ago
[Z1 LICENSE Update LICENSE 3 weeks ago
[Z1 Pipfile v0.0.2 1 month ago
[Z1 README.md Update README.md 3 weeks ago
[Z example.py example.py: reduce plot margins 4 weeks ago
[Z1 requirements.txt updated enums, added torchaudio, torchtext in requirements 2 weeks ago
31 setup.py v0.0.2 1 month ago

Ewéva 18: AmoOetnplo e@apuoyng unyovikng waomnong

3.3 Egapuoyn eEvrnpemnm

H ovamtugEn g SLodIKTUaKNG EQAPUOYNG, TPAYUOTOTOWONKE OTwGg EOOUE UE TNV
BLproON KN FastAPI, 1 omolo. TPOOQEPEL EK TWV TPOTEPMVY KAL TV dUVATOTNTO TEPUYNONG TNG
TEKUNPLOONG TOV TEMKOU TTPotovTog e ypaglkd mepiparllov. H Alota pe tig dabioueg
UeBOSOUG TNV OYETIKT] TOTOOEOLOL KO TNV TEPLYPOPT] GUTMV TAPOVOLALOVIOL OTOV TTIVOKA 3.
Sta opyeler 2 Kau 14 pmopodue vor SoUUE TNV UOVIENOTOLNOYN] TV UNVUUATOV JTOU

AVTOAAOCOVTOL HETOED TOU EEVTTNPETNTY KaL TG EQAPUOYNG YLO. KIVNTEG OVOKEVEG.

Metastruytokn Authopatikn Epyaota, AaCapog Tovpavidng, AM MSCRES-0018 32



IMivakag 3: Tekunplmon SLadIKTVOKNG EQAPUOYNS

Mé00dog | Xyetikn TomoOecia Ieprypagn
/oauth/token "ELeYY0G £YKUPOTNTOG AOELOTACLGLO
Tpooaong
/oauth/token ANy aderomhaiotov TpOoRaong
/oauth/token/revoke Katapynon adetomhototov Tpdopfaong
/api/ping "ELeyy0G GUVOEGLUOTNTOG
/api/categories ANYn dLabEotuwy KaTnyopLmv

/api/categories/ { category }

AETTOUEPELEG OUYKEKPLUEVNG

KOTnyoplog

/api/categories/{ category }/subcategories

TTOKATNYOPLEG OUYKEKPLUEVNG

KaTnyoplog

/api/tasks

ANy SLabEoLUmV EPYUOLOV e
dVVATOTNTO PLATPOPLOUATOG
OTTOTEAEOUOTMV OVOL KOTIYOPLOL M)

VITOKOTIYOPLOL

/api/tasks

ANovpyLa VEAG EPYAOLOG

/api/tasks/{task_id}

AETTOUEPELEG OUYKEKPLUEVIG EPYOLOLOG

/api/tasks/{task_id}

AMOYY] TTOPAUETPMOV CUYKEKPLUEVIG

EPYOLOLOG

DELETE

/api/tasks{task_id}

ALoypopt) CUYKEKPLUEVTG EPYOLOLAG

/api/upload

AvéBaopa apyelov(mv)

/api/tasks/{task_id }/resources

AN dedOUEVOV YL TLITAOQOPT 0N

OVYKEKPLUEVIG EPYOLOLOG

/api/tasks/{task_id}/values

AMYN VTAPYOVODV OTAVTICEMV YLC,

OVYKEKPLUEVT] EPYAOLAL

/api/tasks/{task_id}/values

YoBOA) GITAVTNOEMY YLOL

OVYKEKPLUEVT] EPYOOLAL

/api/results/{task_id}

AN WTOTELECUATOV OUYKEKPLUEVNG

dlepyaotog
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Kotd tnv eKKivnon ¢ Qapuoyns, Kol epocov dev gxouv 1dm dnuovpynoel, dnuovpyolvat

9 ¢

Ko atoONKeovIoL oL KATYOPLEG SLEPYOUOLMDV, “ELKOVAS”, “NYOV”, “KEWUEVOL” KoL “OAN0”, KaBhg
KO OL VTTOKOTIYOPLES SLEPYAOLMV ELKOVOG “SUASLKNG KOTIYOPLOTOLNONG”, “KOTIYOPLOTOLIONG
TOMATADV  KAACEMV”,  “TITAOQPOPNONG  OVILKELUEVWV™ KoL  “OVI(VEVONG  OVTLKEWUEVDV”

(Apyeto 1).

Apyeio 1: categories_response.json
Avastapdotaon og pop@n JISON tng amrdvTnong Tov eEuanpetT) Ue TV MoTo TV Stafeoumy

KOTIYOPLOV SLEPYAOLODV.

1 [{

2 “name": "image",

5 “cover": "static/image.png",

4 “description": "Image",

s “subcategories": [{

6 "name": "binary",

: “cover": "static/image binary.png",
s "description": "Binary Classification"
) 3o A

10 "name": "multi",

iy “cover": "static/image multi.png",

2 "description": "Multi-class Classification"
s oA

1 “name": "caption",

15 “cover": "static/image caption.png",
16 "description": "Object Captioning"

Y A

18 "name": "detect",

1 "cover": "static/image detect.png",
2 "description": "Object Detection”

2 }

2 FooA

» "name": "text",

2 “cover": "static/text.png",

2 “description": "Text",
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% "subcategories": []

7 FoA

2 "name": "audio",

» “cover": "static/audio.png",
% "description”: "Audio",

3 "subcategories": []

}o A

» "name": "other",

u “cover": "static/other.png",
3 "description"”: "Other",

% "subcategories": []

}]

Onwg Pmopovue va SOVE KoL 0TIV TEKUNPLOOT THG SLASOLKTUOKNG EQPOPUOYNG, 1] ETLKOLVOVLCL
UE TOV EVTNPETNTY), ATOLTEL TNV GUOEVILKOTO 0T TOV FTEAATN (OTNV LK UOG TEPLITTOON TNG
EQPAPUOYNG VIO KIVITEG OVOKEVES). H avamtuEn tou avtiotolyov unyoviopnol mepthapBavet
wo oo TG Swabgoweg pogg owbeviikomoinong tou mpotvmtov OAuth 2.0, avtyv Twv
drammotevTnplwv tov ekt (client credentials). H pon avtn dev mpoimobétel v ovvdeon
YPNOTMOV OTNV TAATPOPUD, CAAG YPNOLUOTIOLELTOL OVO VLo, THV OUOEVTLKOTOINOoY UeTaED
VITNPEOLOV Ko TePLhauPavel xpnon evog Levyoug ovuBorooelpmv (client_key, client_secret)
OV OJTOLTELTOL Lo TNV ANy evog adetomhanotov mpdoPaong (access token), To omolo
YPMNOLIOTOLELTOL OTO TOV TTEMATY Ko emodnOedeTon ammd Tov eEVNPETT OTIG TEPALTEP®

AVTOAAOYEG UNVUUATOV UETAED TOVC.

3.4 E@oapuroyn yio KIvIITES CUVOKEVES

To Celyog avtd TV GuUBOAOCELPMY dNUOVPYELTOL Kat 0tobnkedetor otov eEumnpetnT)) Ko
YPNOLUOTTOLELTAL 0TIV EQAPUOYT] KIVITMOV EQOPUOYDV. ZTNV elkOvVa 19 umopolue va dovue v
TPOETLOKOTNON TNG EQPAPUOYNG OTLG SVO UEYUMITEPEG AYOPES YLO. KLVITEG OVOKEVEG. SVOKEVEG
ue Aettovpytkod ovotnuo Android uwopolv vo eyKataoTHoouy TV beta €K8001 TG EQOPUOYNG
aTO TO OVTLOTOLYO KATAOTNUAZ, V(D YL0L CVOKEVEG AELToVpYLKOU ovoTyuatog i0S, amarteiton 1)

xPNoN Tov BondnTLKol Tpoypauuarog testflight 28,

2Thttps://play.google.com/store/apps/details?id=gr.uniwa.eee.consert.ac
28 https://developer.apple.com/testflight/
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N ®4H8 ./ COSMOTE = 11:14 PM 7 @ 99% @m

Q

Active Crowds (Early Active Crowds
Access) ‘

® You've got early access to this app. Provide

your feedback so the developer can improve What tO Test
this app.
No test notes
What's new
Last updated Feb 17, 2020

Initial Release

Private feedback to developer

Only the per can s¢ feedback

)~ GRS * G * G A S A

Information
App Details

Notifications Push, Email
Developer contact

Previous Builds
Email

laztoum@uniwa.gr

< ®

Ewéva 19: TTpoemioKOmnon eQopuoyng OTLG OYOPES VIO, KIVITEG OVOKEVEG [LE AELTOVPYLKGL

ovotnuato Android ko iOS

Kota v ekkivnon g epapuoyns, AauBAVETOL TO AOELOTANLOLO TTPOCPAOTG KAL OTY CUVEYELN,
oL KVpLeg koTnyopleg thnBoroptopo. Ot XpNOTES, ETMAEYOVTOG WO OTTO TIG KATNYOPLES OUTEG
WITopovv va Souv Tig vrokatyopleg ovtg (Etkova 20). Enueidvoupe Tmg Topolo TOU HOVo
EPYOOLEG OYETIKEG [IE ELKOVEG KOL (OVO SVOSLKNG KOTNYOPLOTTOLONG EXOUV avarttuy el ueypt
OTLYUNG, O EEVANPETNTIG ATTOOTEAAEL ETTLONG TLG KOTIYOPLEG MOV, KEWEVOU KaL MOtV (TT.).
UETPNOELG OTTO QLOONTNPES TNG OVOKEVTNG) KOOMDG KOL TLG VITOKATIYOPLEG ELKOVOG TTOMAITTANG
KOTIYOPLOTIOINOTG, TOV YOPOKTNPLOUOV ELKOVOV, KAOMG KL TOU EVIOTLOUOD AVILKELUEVWV OF
ELKOVO, KOTNYOPLEG KOL VTOKOTIYOPLEG 1] OVATTUEY] TWV OTOLWV OITOTEAEL EVOV GTTO TOUG
UWEAMOVTIKOUG UG OTOXOUG. 2TV JTEPLTTMON TOU O EEVINPETNTING OITOOTEIEL O
VITOKOTIYOPLOL UE EVEPYEG OLEPYAOLEG, QUTEG EUPAVITOVTOL 0TIV ETTOUEVT] 000V KaL 0 YpNoTNG
WITOPEL VO OEL TOV TITAO KOl [0 EVOELKTIKTY €KOVA auTmVv. EmAEYOVTaG Wio ortd ouTeg TIg
dlepyaoleg, WITOPEL VO OEL TV TEPLYPAPY TNG KOL €XEL TNV ETAOYY VO OUVELOQEPEL OTNV

EKTEAEON QAUTNG. AQOU 0 YPNOTNG OAOKANPMOEL TNV TITAOQOPNOY), WTOPEL VO, OLITOOTELLEL TLG
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OTTOVINOELG TOU KOL VO ETLOTPEPEL OTHV OPYLKN OeAda TG epapuoyns. H epopuoyn
aTOONKEVEL TOTIKA EVO. LOVADIKO YOPUKTNPLOTIKO TG SLEPYAOLOG GUTNG KOL OF TEPLITTMON
ov avtd oMGEeL (emheyOel VEO Selywo YLa TITAOQOPNON OITO TNV EQOPUOYY] EVEPYITLKNG
waONoNg), EUPVICEL €K VEOU TNV €PYOOLE. OUTH KOL O YPNOTNHG £XEL THV SuvaTOTNTA VO

OVVELOPEPEL EOVAL TIG OTTAVTI|OELG TOU YLOL TOL VEO, SELYUOTOL.
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COSMOTE WiFi & 6:00 PM < @ 100% ®#a) | » || COSMOTE WiFi T 6:01PM < % 100% ®#%4) | ...' COSMOTE WiFi & 6:01PM < @ 100% (£%3

< Back Image Tasks < Back Binary Classification

(<] &7 o =

Binary Multi-class Collapsed or
Classification Classification Not?
Text Other I
Object Object Detection
Captioning
COSMOTE WiFi 6:01PM < @ 100% ¥4 | ,,' COSMOTE WiFi & 6:01 PM < & 100% ¥#4) | ,./| COSMOTE WiFi & 6:01 PM < & 100% (&8
< Back Collapsed or Not? < Back Collapsed or Not? < Back Collapsed or Not?

Swipe right if the building is collapsed, swipe left if not

Let's Go!

Ewova 20: O00veg TG EQUPUOYNG YL KIVITEG OVOKEVEG
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KE®AAAIO 4:
Ieipapa, ovaivon kot aElohdynon axoteleoudTov

4.1 TIeipopno

Metd ™V OAOKANPWOT TNG SLASIKTUOKNG EQAPUOYNG, YPVOWOTOMONKE TO TPOOPEPOUEVO
YPOPLKO TEPLBAAAOV YLOL TNV SNULOVPYLAL (LOG VEOG EPYAOLOG TLITAOQOPTONG TTOU 0POPa SUOSLKN
KOTYOPLOTTON O ELKOVOV KA TEPIAAUPBAVEL OTTMG ELOOUE 0TO EVOTNTO. 1.2 TOV YOPAKTIPLOUO
ElKOVOV ¢ katedagroueveg (“collapsed”) M un “non collapsed”. Ot TAPAUETPOL TNG VEAG
avabeong epYOOLOG 0POPOVY TOV TITAO, THV TEPLYPOPT, TNV KOTIYOPLO KOL VITOKATNYOPLO, TNG
(ELKOVQL, SUVOSLKT] KOTNYOPLOTTONOT)), TO KPLTHPLO YLCL TV OTTOPOOT G TTPOG TV KOTIYOPLAL EVOG
SELYLOTOG, TOV APLOUO TOV SELYUATMV TTOV YPELALOVTIOL YLO TIG PACELG TG EVEPYNTIKNG WA oNG,
KaBmg KoL TOPAUETPOVS OYETIKEG e TO Hovteho ekmatdevong (Apyeto 2). To kprtnplo Tov
EMAEYXONKE VIO TNV OITTOQPAON Y OLPOKTNPLOUOD EVOG VEOU SELYIOTOS, ELVOL 1) OITOLTNON AMYNG
ATAVINOEMV atd TovAdylotov 10 ypnoteg (min_peers_count=10) KoL 1 ovAyKY] OUUPOVIOG
OTLG OTTOVINOELG 0O TOVAGyLoToV Tov 80% (min_peer_accuracy=0.8) tov amavinoemv (yio
napaderypa av 8 otovg 10 SMOoVY TNV L8LA. ATAVTNOT VLG TV KOTIYOPLO EVOG SELYIOTOG, TOTE
ATOPAOLLETAL OTL TO SELYUOL OUTO AVITKEL 0TIV KATNYOPLO ouTh)). 2TV e1kova 20 umopolue vo
dolpe TIg 000VEG TNG EPAPUOYNG VIO KIVITEG OVOKEVES, KOTA TNV EKKLVION TNG KOL KOTA TNV

ETLAOYY KOL YOPAKTNPLOUO TOV ELKOVMV TNG 0VAOEONG EPYAOLOG.

Apyeto 2: task_response.json
Avomopaotaon oe JSON pop@n ™G OTavInong tov eEumnPeTnt] Ue AETTOUEPELES TNG

OVYKEKPLUEVNG OLEPYALOLOG,

> "status": "Ready",

5 "title": "Collapsed or Not?",

. "description": "Swipe right if the building is collapsed,
-~ sSwipe left if not",

s “cover": "static/image binary collapse.jpg",

6 “category": "image",

7 “subcategory": "binary",

s "strategy": "entropy",

5 “class names": [
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10 “collapsed”,
i “non_collapsed"
12 ]r

" "epochs": 20,

14 "optimizer 1r": 0.001,

15 "optimizer momentum": 0.9,
1o "scheduler step": 7,

" "append count": 30,

18 "val count": 500,

19 “test count": 500,

2 "min peers count": 10,

2 “peer accuracy": 0.8,

» "id": "899063e4-477e-401f-8f47-a3a514e20782",

» “resources id": "e49d96bf-b432-4de0-8bd3-d29da797bcb7",
2 "results": null

25 }

O aplBudg TOV ELKOVMV TTOU YPTNOLUOTOLOVVTOL VLo TNV ETOANOEV0Y Kol TOV €AEYYXO0 TOV
EKTTOLOEVUEVOV OVTEAOL glvar ortd 500, Kot 0 aplBudg TV VEOV SELYIATMVY TTOV TPOOTIOEVTAL

070 0VVOLO dedouevov ekmatdevong etvar 30.

['non_collapsed', 'non_collapsed', 'collapsed’, 'collapsed']
[ '1

0 200 400 600 800

Ewova 21: Tpoemokonnon Asdopevov Exkmaidevong
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predicted: collapsed predicted: collapsed
expected:non_collapsed expected:collapsed

predicted: collapsed predicted: collapsed
expected:non_collapsed expected:collapsed
T

predicted: collapsed predicted: collapsed
expected:collapsed expected:collapsed

-

Ewova 22: Anoteléopota Evdiapeong Extiunong

Sty akova 21 pmwopovpe  va dolue  ple. TTPOETLOKOMNOYN TOV  OESOUEVOV  TTOU
YENOWOTONONKOV KOTA TV EKTALOEVON] TOU UOVTELOV, EVMD OTNV £LKOVO 22 WITOPOVUE VO
dolpE EVOLAUEDT ATOTELECUOTOL UETO OTTO KATTOLEG eavalPeLg TG dradikaotag. H emhoyn
VEOV SELYUATMV TTOU TTPOOTIOEVTAL 0TO OVVOAO SESOUEVIV EKTTOULOEVONG EYLVE WG (POPC. UE
TUYOLO TPOTTO KO ULOL (POPC. UE TNV OTPOTNYLKY TNG UEYLOTNG EVIPOTLAG. AOKIUWAOTKOY ETTLONG
OL OTPATNYIKEG EAAYLOTNG BELAUOTNTOG TEPLOMPLOV KL HEYLOTOV TTEPLOMPLOV BERALOTNTAG, YLOL
TNV SOKLUT TNG VAOTTOINONG UaG EEAKPLRDOVOVTAG TG SLVOUV TO 110 UKPLRMG ATOTELECUO. UE
TNV OTPATNYIKY] UEYLOTNG EVIPOTGG OTNV TEPLTTWON dvadikng katnyoplomoinons.  Ta
amotelEopoTo oV Aafoue pag Stvouv o akpiBea Tpofreyng Kovtd oto 93% ue ypnon

Myotepmv amd 300 deiypata ekmoidsvong (Ewkova 23).
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Ewkéva 23: Axpifelo Tov eKTOUSEVUEVOV HOVIEAOV, OF GUVAPTNON Ue TO TANO0G dEdOUEVWV

EKTTAULOEVONG

4.2 Amotelionoro

Onwg eldape, 0 CUVOVAOUOG TNG YPNONG UETAPOPAG UAONONG (TPO-EKTTOLOEVUEVO LOVTEAO
ResNet), pe v evepyntkn udbnon (Slopkng avotpopodotnon Tov CUVOAOU OeSOUEVDV
EKTTOLOEVONG UE ETAEKTIKY SELYLOTOMMICL), €lxe OITOTEAEOUA TNV emitevEn aKpifelog
TPOPAEYNG TOU HOVIENOL HaG 0te 93% ue xpNoN €VOG TEPLOPLOUEVOU apLBUol Serypudtmv
(Myotepa amd 300) katd v Sadikaotia g ekmaidevong. Eivoalr ouvermmg mpopoaveg mwg
UTOPOVUE VO ETLTOYXOVUE TNV UELDOTN TOU OYKOU TV SESOUEVOV TTOU OUTOLTOUVICL VLG TNV
VAOTTOLNOT TOU TTPOPANUATOG CuTol TG SVOSLKNG Katnyoptomoinong. ‘Omwg uropodue vo
dolue oty elkova 23, 1 ETAOYN TNG OTPOTNYIKNG UEYLOTG EVIPOTIAG, OF avTiBED Ue TNV
TUYOLO ETTLAOYY SELYUATWV ETLPEPEL TOYVTEPY PEATIOON TG OKPLPELOG TOV HOVTEAOV. Mia
AKOUOL TTOOOTLKY OVAAVOT] TV OTTOTEAEOUATOV UTOPOVIE VO SOVUE KOL OTOV TILVAKO, GUYYVONG
OtV ELKOVAL 24, OITOV KOTO TNV SLAPKELD. TOV EALEYYOV TOU LOVIEAOV emiTuyydvouue 469 opOeg
npofréYelg amd g 500 (315 Opbig Oetikeég, True Positive, kot 154 OpOdg Apvntikeg, True
Negative, évavti 9 AavOaouéva Ostikmv, False Positive kaw 22 AavOaouéva Apvntikdv, False

Negative) .
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Ewova 24: Tlivakag ovyydoewg

4.3 TIpofAuatae Ko NEALOVIIKES EMEKTAGELS

O oToLTNOELS Yoo Tov apldud TV YpNoTwv / OTOVINOEWV OTLG OVOOEOELS EPYOOLAG
AnBomopLopol Kabmg KoL Yo, TV EMAYLOTO TOC00TO CUUPMVLOG 0TS OITUVTIOELS, OEV UAG
ETMETPEYPAV VO, SOKLUACOVUE OF TPAYUOTIKEG OUVONKES TV VAOTOLNOT UAG, OOV TOAVEG
MavOoaougveg omovinoelg 0o UmTopolooy VO TPOPOdOTHOOUV TO OUVVOAO EKTALOEVON] TOU
UWOVTEAOU INYOVIKNG WAONoNG, YU auTO Kal XPNOLUOTOOAUE TO N1 TLTAOPOPNUEVO GUVOLO
dedouevwv. Emlong, 1 EAAem Tepattépm oVUVOLMV SESOUEVMV SEV LOG ETTETPEYE TV SOKLUN
TO00 O€ SLAPOPETIKO ELOOG TLTAOPOPNONG 000 KOl O TUPAMANAT AELTOVPYLC. TOU GUOTNUOTOG UE
TEPLOOOTEPO. TOV €VOg mpoPinuato.  Iopd v dokun wovo og TPOPANUe SuodLkNG
KOTNYOPLOTOINONG  OUmG, YL, 1 SELYUOTOMYIO. VEOV  SeSOUEVOV  SOKLUWAOTNKE KL
emaln0edTNKe Ue YPNON EKTOG TOU KPLTNPELOU UEYLOTIG EVIPOTLOG, OAG KOL QUTOV TNG
elyotng PePardtnTag Kol tov meplbwplov PefoatdTTog. MeAAOVIIKEG ETEKTACELS TNG
EQAPUOYNG WOG TEPLLAUPAVOUV AOLTTOV TOOO TNV EQUPUOYY TPOPANUATOV SLAPOPETIKDV ELOMV
TLITAOQPOPNONG OTNV UNYOVIKT Opaor, 000 KoL TNV VAOTOINON SLOELPLONG TPOPANUATMOV
SLOPOPETIKDV TOUEWV OTNV WNYAVIKY] Uabnong Omme outdg g emeSepyaoiag Myov Kol
Kewwevonv.  TENog, M TPOOONKIN EMUTAEOV TTPO-EKTAUEVUEVV UOVIEAWV CAAGL KoL VEWV
OTPATNYIKOV SELYUOTOMPLOG YL TO OTASIO TNG EVEPYNTIKNG uabnong o pog emTpeyel va
UELETNOOVUE OKOUE KAADTEPA TNV CUIITEPLPOPE TNG EQAPUOYNG.
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KE®AAAIO §5:
Yvurepaouato — [Mpotaoeg

3T0 TEAEUTOLO QUTO KEQPOAOLO TNG EPYAOLOG WOG, TOPOVOLALOVIOL TO CUUTEPAOUATO. TTOV
OTTOKOWOTNKOV 0TO OVVOAO TNG KOOMG KoL TG TPOOTTTIKEG TTOV avolyOnkov amd autny. e
OemPNTIKO eTESO UEAETNONKE 1] AVAYKT TNG OVAAOYNG KOL TLITAOPOPNONG OESOUEVMV, WLAG
YPOVOPBOPOG KoL SVOKOMG SLOSLKAOLOG, EVOG £V OUTO TO. ONUOVTLKOTEPO TPOPANUATA TOV
VITAPYOUV OF OVOTNUATO WYAVIKNG Uabnong kabmg koL 800 ouvyva yP1oLUOTOLOVUEVEG
UeBOSOUG UELWONG TOV TEMKOU OITOLTOVUUEVO OYKOU OESOUEVMV, TNV TEYXVIKY TNG UETOPOPAG
wabnong, koL avtnv g evepyntikng uadnong. Kaboplotikd poro otnv Stadikaolo ot
WITOPEL VaL TTAULEEL 0 AVOPWITOG, YEYOVOG TTOU EKUETUAAEVOVTAL TO CUOTHUATO TAN00TOPLOUOD.

[TopoVoLAOTKE WG TTPOKTLKY VAOTTIOLNOT OUVOVAOUOD TOV TPLOV OUTOV TEXVIKMV, KOl
EQAPUOOTIKE O QUTNV OOV TEPLITTMON XPNONG EVA TPOPANUC SVADIKNG KATNYOPLOTOLNONG
0ToV KAASO TG UnNyavikng opaons. ‘Ommg OVOQEPETOL KAl 0TO TEAOG TOU TTPOTYOUUEVOD
KEPAAALOU, 1) UEAETY] EPOPUOYNG TOOO TOV ETLTAEOV OTPATNYLKMV SELYUOTOMYPLAG OO0 KL TV
TEYVIKMOV UETOPOPAG UAONONG, EXOVV UEYARO EPEVVIITLKO EVOLAPEPOV, SEV NTAV OUWE SUVOTOV
v, KaApOOUV 0Ta TAGLOLOL TNG £PYOOLAG oUTHG. TTaporo TTOU 1) Qaproyn vt KOAOTTTEL EVa
TOAM) WKPO UEPOG TWV TEYVIKMV OQUTMV, TOPEEL MOTOCO TNV dUVATOTNTA, KOL OJITOTEAEL
ETTOUEVO EPEVVIITIKO OTOYO, VO YPNOLUOTTONOEL (G KOPUOG VIO TTEPULTEP®W ETEKTAOELG KOL OF
ETMITAEOV KAASOUG TNG UNYOAVIKNG LAONONG OTTMG 1) EEEEPYAOLAL MOV KOl KELWEVOU, GAAG KO
0 eMTAEOV TPOPANUATE 0TOV KAASO THG UNYOVIKNG OpaomS, KaOMDG Kal otnv UELETN TOV
TPOTOV  avafeong TV gpYaoLwV TANOOTOPLOUOD Kol TNV EAAXLOTOTOON TV AGOog

TLITAOPOPNCEMV TTOV TTPOKVITTOVY OLTTO OUTOVTINOELG O GUOTNUATO, TANHOTOPLOUOY.
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B’ Evdaktika Apyeio IInyaiov Kodika
Apyeio 3: .env.template

[TpOTLTTO APYELD OPLOUOV UETOPANTOV OYETIKOV UE THV EYKOTAOTOON KOL EKTEAEOT TMV

ETUEPOVG VITNPECLDV.
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[Mpoamautodueveg BUBAMOONKES YLOL TV EYKATAOTOON TNG EQAPUOYNG TOV EEVTNPETITY.
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APP_NAME=ActiveCrowds

DOMAIN NAME=example.com

CERTBOT EMAIL=you@example.com

MOBILE CLIENT ID=randomlongstringwith55chars
MOBILE CLIENNT SECRET=randomlongstringwith40@chars
REDIS PASSWORD=redispassword

REDIS PORT=

APP_ENV=Dev

POSTGRES HOST=db

POSTGRES PORT=5432

POSTGRES USER=dbuser

POSTGRES PASSWORD=dbpassword
POSTGRES DB=dbname

SERVICE USER=ubuntu

CLIENT PORT=4000

EMAIL USE TLS=1

EMAIL USE SSL=0

EMAIL HOST=smtp.domain.com

EMAIL HOST USER=youremail@domain.com
EMAIL HOST PASSWORD=yourpassword
EMAIL PORT=587

DOCKERFILE=Dockerfile

Apyeio 4: server/requirements. txt

alembic==1.4.0
aiofiles==0.4.0
apispec==3.2.0
black==19.10b0
celery==4.4.0

email validator==1.0.5
eventlet==0.25.1

50



s fastapi==0.48.0

5 gunicorn==20.0.4

10 mako==1.1.1

y oauthlib==3.1.0

n pydantic==1.4

5 python-multipart==0.0.5
14 psycopg2-binary==2.8.4
15 redis==3.4.1

16 ujson==1.35

" uvicorn==0.11.2

18 sqlalchemy==1.3.13

1 sqlalchemy-utils==0.36.1

Apyetio 5: server/active_transfer/requirements.txt

[Mpoamautodueves BBAOONKES YLOL TV EYKATACTOON TNG EQAPUOYNG UNYAVIKNG LaOnong.

| numpy==1.18.1

> torch==1.4.0

s torchaudio==0.4.0
. torchtext==0.5.0

s torchvision==0.5.0

Apyeio 6: Dockerfile.nvidia
ApyELo dNovpyLog Tov TEPLBAALOVTOG 0TO 0TTOLO EYKADLOTATAL KOL EVEPYOTTOLELTAL 1] EQPAPUOYN
tov eEummpemT). Ilepthapfaver TV eyKATAOTOON TWV TPOUTCALTOVUEVWV EQAPUOYDV KOL

BBALOONK MV KaODS Ko TNV SNULOVPYLE TOU YPNOTY TOU CUOTIUOTOG TTOU EKTEAEL TV EQAPUOYY.

: FROM nvidia/cuda:10.1-base

3 LABEL maintainer="Lazaros Toumanidis

-~ <laztoum@protonmail.com>"
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ENV PYTHONUNBUFFERED 1
ENV NVIDIA VISIBLE DEVICES all
ENV NVIDIA DRIVER CAPABILITIES compute,utility

RUN apt update && \

apt install software-properties-common -y && \

apt upgrade -y && \

apt install -y python3.7 python3.7-dev

- python3.7-distutils curl git postgresql-client
~ build-essential libssl-dev
RUN curl https://bootstrap.pypa.io/get-pip.py -0 get-pip.py
RUN python3.7 get-pip.py
RUN pip3.7 install --upgrade pip
COPY active transfer/requirements.txt /at requirements.txt
RUN pip3.7 install -r /at requirements.txt
COPY active transfer .
RUN cd ./active transfer
RUN python3.7 ./setup.py install
RUN cd
COPY requirements.txt /requirements.txt
RUN pip3.7 install -r /requirements.txt
RUN adduser --disabled-login --disabled-password --system
-~ --quiet --uid 1000 --group user

USER user

Apyeto 7: docker-compose.yml

Apyelo SNhmong OV TOV ETUEPOVS EPAPUOYDV KOLL VITNPECLOV KAOMG Kot TNG EEAPTNONG KL

OUVOEOLUOTNTAG UETAED TOVG,.

: | version: "3.7"

) | services:

’ |

nginx:
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image: nginx:1.17.0-alpine
container_name: ac_nginx
volumes:
- ./nginx/conf.d:/etc/nginx/conf.d
- ./nginx/certbot/conf:/etc/letsencrypt
- ./nginx/certbot/www:/var/www/certbot
- ./nginx/logs:/var/log/nginx
- ./shared/static:/app/static

ports:
"80:80"
- "443:443"
command: "/bin/sh -c 'while :; do sleep 6h & wait

-~ $${!'}; nginx -s reload; done & nginx -g \"daemon

-~ off;\"'"

restart: unless-stopped
links:

- server:server
depends_on:

- server

db:

container_name: ac db
restart: always
image: postgres:latest
env_file: .env

volumes:
- ./db:/var/lib/postgresql/data
ports:
- "5432:5432"
certbot:

container_name: ac certbot
image: certbot/certbot
restart: unless-stopped
volumes:
- ./nginx/certbot/conf:/etc/letsencrypt
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- ./nginx/certbot/www:/var/www/certbot
depends_on:
- nginx
entrypoint: "/bin/sh -c 'trap exit TERM; while :; do
- certbot renew; sleep 12h & wait $${!}; done;"'"
server:
container_name: ac_server
image: "active-crowds:latest"
build:
context: ./server/
dockerfile: ${DOCKERFILE}
restart: on-failure
env_file: .env
volumes: &server volumes
- ./server:/home/user/server
- ./shared:/home/user/server/shared
links:
- redis:redis
- db:db
depends_on:
- db
- redis
- celery
working dir: /home/user/server
healthcheck:
test: ["CMD-SHELL", "wget -q --spider --proxy=off
-~ localhost:8000/api/ping || exit 1"]
command: /bin/bash ./wait-for-postgres-and-run.sh
redis:
container_name: ac_redis
restart: unless-stopped
image: redis:5.0.7-alpine
env_file: .env
ports:
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s - ${REDIS PORT}:${REDIS PORT}

o entrypoint: redis-server --appendonly yes --port
-~ ${REDIS PORT} --requirepass ${REDIS PASSWORD}
m volumes:

7 - ./redis:/data

n healthcheck:

” test: ["CMD", "redis-cli", "ping"]
” celery:

s container_name: ac celery

% image: "active-crowds:latest"

7 build:

7 context: ./server/

. dockerfile: ${DOCKERFILE}

0 restart: on-failure

" env_file: .env

» depends_on:
5 - redis
o links:

85 - redis:redis

56 volumes:

¥ *server volumes

s working dir: /home/user/server

w command: sh -c "celery --workdir=. -A tasks.celery
-~ worker -1 info -E -0 fair -B -P threads"

Apyeto 8: nginx/conf.d/app.conf

Apyeto kKabopLopol puOuloewv Tov eEVaNPETITN NEINX.

| server {

. listen 80;

s server_name example.com;
s server_tokens off;

5 location /.well-known/acme-challenge/ {
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root /var/www/certbot;

}

location / {
return 301 https://$host$request uri;

server {

server_tokens off;
server_name example.com;
charset utf-8;
listen [::]:443 ssl ipv6only=on;
listen 443 ssl;
ssl _certificate
- Jetc/letsencrypt/live/example.com/fullchain.pem;
ssl _certificate_key
- /etc/letsencrypt/live/example.com/privkey.pem;
include /etc/letsencrypt/options-ssl-nginx.conf;
ssl _dhparam /etc/letsencrypt/ssl-dhparams.pem;
add _header Strict-Transport-Security
- "max-age=15780000; includeSubdomains;",6always;
add _header X-Frame-Options DENY;
add _header X-Content-Type-Options nosniff;
client_max_body size 50M;
client_body buffer_size 50M;
client_body_ timeout 60;
location /static {
root /app/;
}
root /app/static/;
location / {
proxy_pass http://server:8000;
proxy_set_header X-Forwarded-Proto https;
proxy_set_header X-Url-Scheme $scheme;
proxy_set_header X-Forwarded-For
-~ $proxy add x forwarded for;
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42

proxy_redirect off;

proxy_set header Host $host;

proxy_set_header X-Real-IP $remote addr;
proxy_set header X-Forwarded-Host $server name;

Apyeio 9: server/app/crud.py

Apyeto ov mephapuPaver neBOdOVG YLoL TNV AVAYVMOY), dNUOVPYLD, OOy KoL Storypopn

EYYPOPOV 0TV BAOT SESOUEVMV.

20

21

22

import os
import copy
import uuid
from datetime import datetime, timedelta
from typing import Optional
from oauthlib.common import generate token
from sqlalchemy.orm import Session
from active_transfer import (
Category as ATCategory,
SubCategory as ATSubCategory,
QueryStrategy,

from . import models, schemas
from .. import STATIC ROOT

def get client(db: Session, client: schemas.ClientToken):
return (
db.query(models.Client)
filter(
models.Client.client id == client.client id,
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def

def

models.Client.client_secret ==
- client.client secret,

)
first()

get token(db: Session, client: models.Client):

now = datetime.now()

token = models.Token(
token type="Bearer",
client id=client.client id,
access token=generate token(55),
refresh token=generate token(55),
expires=now + timedelta(days=30),

)

db.add(token)

db.commit ()

db.refresh(token)

return token

refresh token(db: Session, client: schemas.ClientToken):

existing: models.Token =
~ db.query(models.Token).filter by(
client id=client.client id,
- refresh token=client.refresh token
). first()
now = datetime.now()
if not existing:
return None
existing.access token = generate token(55)
existing.refresh token = generate token(55)
existing.expires = now + timedelta(days=30)
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def

def

def

db.commit()
db.refresh(existing)
return existing

revoke token(db: Session, instance: schemas.RevokeToken):
existing: models.Token =
-~ db.query(models.Token).filter by(
client id=instance.client id,
- access token=instance.token
). first()
if not existing:
return False
db.delete(existing)
db.commit ()
return True

get category by id(db: Session, category id: str):
return
- db.query(models.Category).filter(models.Category.id
- == category id).first()

get category by name(db: Session, category name: str):
category = (
db.query(models.Category).filter(models.Category.name
- == category name).first()
)
if category:
return category
return None
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» |def get subcategories(db: Session, category name: str):

o category = (

55 db.query(models.Category).filter(models.Category.name
- == category name).first()

55 )

o if category:

58 return category.subcategories

% return []

» | def get categories(db: Session, skip: int = 0, limit: int =

- 100):

% return

- db.query(models.Category).offset(skip).limit(limit).all()

» | def add category(db: Session, category:

- schemas.CategoryCreate):

9 db item = models.Category(**category.dict())
o5 db.add(db_item)

9 db.commit ()
10 db.refresh(db item)
o return db item

w | def add subcategory(

105 db: Session, subcategory: schemas.SubCategoryCreate,
- category: ATCategory

106 ) 5

107 db _item = models.SubCategory(**subcategory.dict(),
- category name=category)

108 db.add(db_item)

109 db.commit()

o db.refresh(db item)
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133

134

135

136

137

138

139

140

def

def

return db_item

get tasks(

db: Session,

category: Optional[ATCategory] = None,
subcategory: Optional[ATSubCategory] = None,

if category is not None:
if subcategory is not None:
return (
db.query(models.Task)

filter(
models.Task.category == category,
models.Task.subcategory == subcategory,
)
.all()

)

return
- db.query(models.Task).filter(models.Task.category
- == category).all()

return db.query(models.Task).all()

add task(db: Session, task: schemas.TaskCreate):
task dict = task.dict()
task dict["resources id"] = str(uuid.uuid4())
task dict["subcategory"] =

~  ATSubCategory.from string(task.subcategory)
task dict["strategy"] =

~ QueryStrategy.from string(task.strategy)
db _item = models.Task(**task dict)
db.add(db_item)
db.commit()
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169

def

def

def

db.refresh(db_item)
return db_item

get task by id(db: Session, task id: str):
return db.query(models.Task).filter(models.Task.id ==
- task id).first()

get task answers(db: Session, task id: str):
entry: Optional[models.Resource] =
- db.query(models.Resource).filter(

models.Resource.root path == task id

). first()

if entry is not None:
return entry.values

return {}

update task by id(db: Session, task id: str, task:
schemas.TaskUpdate) :
existing: Optional[models.Task] = get task by id(db,
- task id)
if existing:
updates = 0
for field, value in task.dict().items():
if value is not None:
_value = value
if field in ["category", "subcategory",
-~ "strategy"]:
_value = value.name
setattr(existing, field, value)
updates += 1
if updates > 0:
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70 db.commit ()

1 db.refresh(existing)
m return existing

73 return None

174

175

w | def delete task by id(db: Session, task id: str):
17 task = get task by id(db, task id)

. if task:
- db.delete(task)
180 db.commit()

181 return True
8 return False
183

184

w | def save task answers(db: Session, task id: str, answers:

- dict):
186 task: Optional[models.Task] = get task by id(db, task id)
157 if not task:

158 return False
™ existing: Optional[models.Resource] =
- db.query(models.Resource).filter by(

190 root path=task id
o ). first()
192 existing values = copy.deepcopy(existing.values) if

-~ existing else {}

103 for file path, value in answers.items():

104 _path: str = file path

1 if (

106 not path.startswith(f"static/{task id}")
197 and task.category == ATCategory.Image

198 or task.category == ATCategory.Audio

199 ):

2 _path = f"static/{task id}/{file path}"
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01 if os.path.exists(os.path.join(STATIC ROOT, "..",

- _path)):

0 if existing values.get( path, None) is None:

03 existing values[ path] = []

204 existing values[ path].append(value)

205 if not existing:

206 existing = models.Resource(root path=task id,
- values=existing values)

207 db.add(existing)

208 else:

209 existing.values = existing values

20 db.commit ()

2 db.refresh(existing)

n return True

Apyeio 10: server/active_transfer/ml.py (abstract class)
Apyelo oplopol TG KAAONG TOU elvor VITELOUV YO TIG AELTOUPYLEG UNYOVIKNG HaOnomng.
[TephopBAVEL TV APYLKOTTO O TOV TAPOUETPOV, TOUG OPLOUOVG TMV UEDOdMV eXTALdEVONG,
dokLuNg KoL TAAOEVONG TOV WOVIEAOU UNYOVIKTG WAONong Kabmg KoL Toug 0ptoiolg Tmv

OTPOTNYLKDOV SELYUOTOMPLOG TTOU YPNOLUOTOLOVVTOL OTO OTASLO TNG EVEPYNTIKNG NaONoncC.

. | # -*- coding: utf-8 -*-

. | import os

+ | from abc import abstractmethod, ABCMeta

s | from typing import Tuple, List, Dict, Union, Optional, Any
s | import torch

;| import torchvision

+ | from .enums import Phase, QueryStrategy

» | from .storage import AtStorage
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class AtMl(metaclass=ABCMeta):
"""ML part(abstract class)."""

root dir: Union[str, os.PathLike]

class names: List[str]

~device: torch.device

_transforms: Dict[Phase,

- Optional[torchvision.transforms.Compose]] = {

Phase.Train: None,
Phase.Val: None,
Phase.Sample: None,
Phase.Test: None,

¥

_random seed: int = 0

_batch size = 32

_num workers = 4

_num_epochs: int = 20

_notifier: callable = print

_storage: AtStorage

def init (
self, root dir: Union[str, os.PathLike], class names:
~ List[str], **kwargs

"""Class Initialization."""
self.root dir = root dir
self.class _names = class names
device string = kwargs.get("device", None) # cuda:0,
-~ Ccpu

if device string is not None:

self.device = torch.device(device string)
else:

self. device = torch.device(

"cuda:0" if torch.cuda.is available() else

- "cpu

Metastruytokn Authopatikn Epyaota, AaCapog Tovpavidng, AM MSCRES-0018 65



43

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

65

66

67

68

)
self. batch _size = int(kwargs.get("batch size",
- self. batch size))
self. num workers = int(kwargs.get("num workers",
- self. num workers))
self. num epochs = int(kwargs.get("num epochs",
- self. num epochs))
self. notifier = kwargs.get("notifier",
- self. notifier)
self. random seed: int =
- int(kwargs.get("random seed", self. random seed))
transforms: Dict[Phase,

- Optional[torchvision.transforms.Compose]]
-~ kwargs.get(
"transforms", {}
)
for key, value in self. transforms.items():
self. transforms[key] = transforms.get(key,
- value)

@property

def storage(self) -> AtStorage:
“""Storage module."""
return self. storage

@storage.setter
def storage(self, value: AtStorage):
self. storage = value

@property
def device(self) -> torch.device:

"""Run in cpu or gpu.
return self. device
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100

101

@device.setter
def device(self, value: torch.device):

"""Run in cpu or gpu.
self. device = value

@abstractmethod

def can train(self, required: any) -> bool:
"""Check if we can train our model."""
raise NotImplementedError

@abstractmethod
def train(
self,
model: torch.nn.Module,
criterion,
optimizer,
scheduler,
notifier: callable = print,
**kwargs
) -> Tuplel
torch.nn.Module,
Union[
Dict[Phase, dict],
Dict[Any, Dict[str, Union[Union[float, int,
- float, bool, bool], Anylll],
1,
float,

"""Model training.

:param model The torch model

:param criterion: the loss criterion
:param optimizer: the model optimizer
:param scheduler: learning rate scheduler
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134

:param notifier: the notifier function (e.g. print)

:return: The model, the last epoch and the min loss

raise NotImplementedError
@abstractmethod
def can test(self, required: any) -> bool:

"""Check if we can test our model.

:param required: What to compare with

:return: If we have enough reqs to test the model

raise NotImplementedError

@abstractmethod
def test(

self, model: torch.nn.Module, notifier: callable

-~ print, **kwargs
) -> dict:
"""Test the current state of the model.

:param model: The model
:param notifier: Notify about the status
:return The test results

raise NotImplementedError

@abstractmethod

def have samples(self, required: any) -> bool:
“""Do we have enough samples."""
raise NotImplementedError

@abstractmethod
def margin confidence sampling(
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i35 self, model: torch.nn.Module, count, **kwargs
136 ) -> List[Tuple[str, torch.Tensor]]:
1 """Margin Confidence sampling.

138

15 :param model: the torch model

140 :param count: How many items

141 :param kwargs: Optional extra arguments

142 raise NotImplementedError

145 @abstractmethod

w46 def least confidence sampling(

147 self, model: torch.nn.Module, count: int, **kwargs
14 ) -> List[Tuple[str, torch.Tensor]]:

199 """l east confidence sampling.

150

151 :param model: the torch model
152 :param count: How many items
153 :param kwargs: Optional extra arguments

mnin
154

155 raise NotImplementedError
157 @abstractmethod

158 def entropy sampling(

159 self, model: torch.nn.Module, count, **kwargs

160 ) -> List[Tuple[str, torch.Tensor]]:

o """Max entropy sampling.

163 :param model: the torch model

1o :param count: How many items

165 :param kwargs: Optional extra arguments
1 raise NotImplementedError

168
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16 @abstractmethod

o def random sampling(self, count: int, **kwargs):
o """Random Sampling.

7 :param count: How many items

74 :param kwargs: Optional extra arguments (e.g. random
- Seed)

mmnn
175

176 raise NotImplementedError
178 @abstractmethod

7 def get samples(

190 self,

181 count: int,

182 strategy: QueryStrategy,

193 model: torch.nn.Module = None,

154 **kwargs

155 ):

186 """Get samples from the samples pool folder.
188 @:param count: how many samples

199 @:param strategy: how to get these samples

mnin
190

01 raise NotImplementedError

Apyeto 11: server/active_transfer/handlers/image/binary.py

. | # -*- coding: utf-8 -*-s

. | import math

s | import os

+ | import time

s | from typing import Tuple, Union, List, Optional, Dict, Any
« | import copy
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;| from numpy import random

s | import torch

s | import torchvision

v | import torch.nn.functional as f

« | from torch.utils.data.dataset import Dataset

» | from torch.utils.data.dataloader import Dataloader

s | from torchvision.datasets.folder import default loader

s | from ...enums import Phase, QueryStrategy
s | from ...ml import AtM1

» | class ImageBinarySamplesDataset(Dataset):

2 """Samples dataset (no/unknown classes)."""
» def init (self, root dir, transform=None):

» """Class Initialization."""

2 self.root dir = root dir

2 self.transform = transform

2 self.items = [os.path.join(root dir, x) for x in
- sorted(os.listdir(root dir))]

7 self.loader = default loader

i def len (self):

% ""“Ttems length."""

o return len(self.items)
% def getitem (self, index):

" """Get item form index."""

s img path = self.items[index]

% sample = self.loader(img path)

. if self.transform is not None:

s sample = self.transform(sample)

% return sample, img path

Metastruytokn Authopatikn Epyaota, AaCapog Tovpavidng, AM MSCRES-0018



40

41

» | class ImageBinary(AtMl):

5 ""“"Binary Classification Image handler."""
s positive: str

" negative: str

a def init (

o self,

5 root dir: Union[str, os.PathLike],

5 class names: Optional[List[str]],

2 **kwargs

5 ):

5 """Class Initialization."""

s if class names is None:

56 if len(os.listdir(root dir)) != 2:

5 raise ValueError("Cannot get the two binary
- classes")

5 elif len(class names) != 2:

5 raise ValueError("Only two binary classes are
-~ allowed")

@ _class names = (

o class names if class names is not None else

~ sorted(os.listdir(root dir))

62 )

& self.class names = class names
o self.positive = class names[0]
s self.negative = class names[1]
o super(ImageBinary, self). init (root dir,

~ _class names, **kwargs)
67

8 def train epoch(self, model: torch.nn.Module, min loss,

~ best model wts, **kwargs):
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® phases = kwargs.get("phases")

70 dataloaders = kwargs.get("dataloaders")

7 dataset sizes = kwargs.get("dataset sizes")
» optimizer = kwargs.get("optimizer")

7 scheduler = kwargs.get("scheduler")

” criterion = kwargs.get("criterion")

25 epoch stats = {}

76

7 # Each epoch has a training and validation phase
” for phase in phases:

” is train = phase == Phase.Train

" if is train:

s model.train() # Set model to training mode
0 else:

» model.eval() # Set model to evaluate mode
55 running loss: float = 0.0

56 running corrects: torch.Tensor = torch.tensor(0)
58 # Iterate over data.

o for , (inputs, labels) in

- enumerate(dataloaders[phase]):

% inputs = inputs.to(self. device)

o labels = labels.to(self. device)

o # zero the parameter gradients

o4 optimizer.zero grad()

o5 with torch.set grad enabled(is train):

% outputs = model(inputs)

9 _, predictions = torch.max(outputs, 1)
o8 loss = criterion(outputs, labels)

% # print(loss)

o1 # backward + optimize only if in train

Metastruytokn Authopatikn Epyaota, AaCapog Tovpavidng, AM MSCRES-0018 73



102

103

105

106

107

108

109

110

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

if is train:
loss.backward()
optimizer.step()
# statistics
running loss += loss.item() * inputs.size(0)
running corrects += torch.sum(predictions ==
- labels.data)
epoch loss = running loss / dataset sizes[phase]
epoch acc = running corrects.double() /
- dataset sizes[phase]
~acc = epoch acc.item()
self. notifier(
"{} loss: {:.4f} acc: {:.4f}".format(phase,
- epoch loss, acc),
phase=phase.name,
epoch loss=epoch loss,
epoch acc= acc,

if is train:
scheduler.step()
elif epoch loss < min loss:
min loss = float(epoch loss)
# deep copy the model
best model wts =
~ copy.deepcopy(model.state dict())
epoch stats[phase] = {"loss": epoch loss, "acc":
- _acc}
return model, optimizer, scheduler, best model wts,
-~ min_loss, epoch stats

@staticmethod
def update test stats(data, target, predictions,
**Kkwargs) :
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12 true pos = kwargs.get("true pos")

130 true neg = kwargs.get("true neg")

o false pos = kwargs.get("false pos")

152 false neg = kwargs.get("false neg")

13 for j in range(data.size(0)):

4 expectation = target[j].item()

i35 prediction = predictions[j].item()

156 positive = prediction ==

5 true = prediction == expectation

138 if true and positive:

139 true pos += 1

o if true and not positive:

91 true neg += 1

2 if not true and positive:

145 false pos += 1

144 if not true and not positive:

145 false neg += 1

w6 return true pos, true neg, false pos, false neg

" def can test(self, required: int) -> bool:

149 """Check if we can test our model.

151 :return: If we have enough reqs to test the model

153 test files = self.storage.test dir()

154 return (

iss sum(

156 len(os.listdir(os.path.join(self.root dir,
- Phase.Train.value, x)))

157 for x in test files

)

159 > required

160 )

161
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162

163

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

def

def

def

can train(self, required: int) -> bool:
"""Check if we can train our model.

:return: If we have enough reqs to start training
train files = self.storage.train dir()
val files = self.storage.val dir()
test files = self.storage.test dir()
train size = sum(
len(os.listdir(os.path.join(self.root dir,
- Phase.Train.value, x)))
for x in train files
)
val size = sum(
len(os.listdir(os.path.join(self.root dir,
- Phase.Val.value, x)))
for x in val files
)
test size = sum(
len(os.listdir(os.path.join(self.root dir,
- Phase.Test.value, x)))
for x in test files

)

return train size + val size + test size >= required

have samples(self, required: int) -> bool:
"""Do we have enough samples."""
return len(self.storage.samples dir()) > required

train(

self,

model: torch.nn.Module,
criterion,

optimizer,
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193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

212

214

215

216

217

218

219

scheduler,
notifier: callable = print,
**kwargs

) -> Tuplel

torch.nn.Module,
Union|[
Dict[Phase, dict],

Dict[Any, Dict[str, Union[Union[float, int, int,

. float, bool, bool], Anylll,

1,
float,

"""Model training."""

num epochs = kwargs.get("num epochs",
- self. num epochs)

batch size: int = kwargs.get("batch size",
- self. batch size)

num workers: int = kwargs.get("“num workers",
-~ self. num workers)

random seed: int = kwargs.get("random seed",
- self. random seed)

torch.manual seed(random seed)

phases: List[Phase] = [Phase.Train, Phase.Val]

data transforms: Dict[Phase,

- torchvision.transforms.Compose] = {
Phase.Train: self. transforms[Phase.Train],
Phase.Val: self. transforms[Phase.Val],

¥
image dataset = {
x: torchvision.datasets.ImageFolder (
os.path.join(self.root dir, x),
- data transforms[x]
)

for x in phases
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220 }

21 dataloaders = {

m x: DatalLoader(

s image dataset[x],

. shuffle=x 1s Phase.Train,

s batch size=batch size,

26 num workers=num workers,

)

8 for x in phases

}

20 dataset sizes = {x: len(image dataset[x]) for x in
-~ phases}

2 best model wts = copy.deepcopy(model.state dict())

» min loss: float = 1.0

- last epoch = {Phase.Train: {}, Phase.Val: {}}

24 since = time.time()

2 for epoch in range(self. num epochs):

2% self. notifier(

B7 “"Epoch {}/{}".format(epoch + 1,

- self. num epochs),
2 state={"epoch": epoch + 1, "total":
- self. num epochs},

239 )

20 self. notifier("-" * 10)
(

242 model,

2 optimizer,

2 scheduler,

25 best model wts,

26 min_loss,

2 epoch stats,

21 ) = self. train_epoch(
” model,

20 min_loss,
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21 best model wts,
- phases=phases,
23 dataloaders=dataloaders,
254 dataset sizes=dataset sizes,
255 scheduler=scheduler,
25 optimizer=optimizer,
257 criterion=criterion,
)
29 if epoch == num epochs - 1:
0 last epoch = epoch stats
201 time elapsed = time.time() - since
0 self. notifier(
2063 "Training complete in {:.0f}m {:.0f}s".format(
204 time elapsed // 60, time elapsed % 60
),
206 "Min val Loss: {:4f}".format(min loss),
267 duration=time elapsed,
208 min_loss=min loss,
)
o # load best model weights
m model.load state dict(best model wts)
- return model, last epoch, min loss
25 def test(self, model: torch.nn.Module, **kwargs) -> dict:
6 """Model testing."""
7 batch size: int = kwargs.get("batch size",
-~ self. batch size)
s num workers: int = kwargs.get("num workers",
-~ self. num workers)
0 test folder: str = Phase.Test.value
20 model.eval()
1 true pos: int =
0 true neg: int =
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3 false pos: int = 0

204 false neg: int = 0

255 test loss: float = 0.0

26 correct: float = 0

2 test transform = self. transforms[Phase.Test]

258 test dataset = torchvision.datasets.ImageFolder(
20 os.path.join(self.root dir, test folder),

- test _transform

)

1 test loader: DatalLoader = DatalLoader(

- test dataset, batch size=batch size,

-  Shuffle=True, num workers=num workers

)

204 total length: int = len(test loader.dataset)

s with torch.no grad():

296 for i, (data, target) in enumerate(test loader):
207 data, target = data.to(self.device),

- target.to(self.device)

28 outputs = model(data)

299 _, predictions = torch.max(outputs, 1)

0 test loss += f.cross entropy(outputs,

- target).item() * data.size(0)

01 correct +=

- predictions.eq(target.view as(predictions)).sum().
0 (true pos, true neg, false pos, false neg) =
-~ self. update test stats(

0 data,

s target,

205 predictions,

s true pos=true pos,

w true neg=true neg,

s false pos=false pos,
09 false neg=false neg,

310 )
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311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

341

test loss /= len(test loader.dataset)
return {

"test loss": test loss,

"test acc": correct / total length,

"test total": total length,

"test correct": correct,

"test true pos": true pos,

"test true neg": true neg,

"test false pos": false pos,

"test false neg": false neg,

def  sample(self, model, output handler, **kwargs):

batch size: int = kwargs.get("batch size",
- self. batch size)
num workers: int = kwargs.get("“num workers",
- self. num workers)
samples dir = self.storage.samples dir(True)
model.eval()
samples dataset = ImageBinarySamplesDataset(
samples dir, self. transforms[Phase.Sample]
)
samples loader: DatalLoader = DatalLoader(
samples dataset,
batch size=batch size,
shuffle=True,
num_workers=num workers,
)
device = self. device
with torch.no grad():
for i, (image data, image paths) in
- enumerate(samples loader):
data size = image data.size(0)
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342

343

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

365

366

367

368

369

370

371

372

373

image data = image data.to(device)

outputs = model(image data)

output handler(outputs, image paths,
- data size)

def margin confidence sampling(

self, model: torch.nn.Module, count, **kwargs

) -> List[Tuple[str, torch.Tensor]]:

"""Margin Confidence sampling.
img margins = []

def handler(outputs, img batch, data size):
"""Handle samples model output."""
for j in range(data size):

probabilities = torch.softmax(outputs[j], 0)

margin = max(probabilities) -
-~ min(probabilities)
img margins.append((img batch[j], margin))

self. sample(model, handler)
img margins.sort(key=lambda x: x[1])
return img margins|[:count]

def least confidence sampling/(

self, model: torch.nn.Module, count: int, **kwargs

-> List[Tuple[str, torch.Tensor]]:

"""l east confidence sampling."""
confidences = []

def handler(outputs, img batch, data size):
"""Handle samples model output.

:param outputs:
:param img batch:
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374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

404

405

406

407

:param data size:

for j in range(data size):
_img = img batch[j]

probabilities = torch.softmax(outputs[j],

confidence = torch.max(probabilities)
confidences.append(( img, confidence))

self. sample(model, handler, **kwargs)
confidences.sort(key=lambda x: x[1])
return confidences|[:count]

def entropy sampling(

self, model: torch.nn.Module, count, **kwargs
) -> List[Tuple[str, torch.Tensor]]:

"""Max entropy sampling."""

entropies = []

def handler(outputs, img batch, data size):
"""Handle samples model output.

:param outputs:

:param img batch:

:param data size:

for j in range(data size):
_img = img_batch[j]

0)

probabilities = torch.softmax(outputs[j], 0)

entropy = 0
for prob in probabilities:

entropy += -prob * math.log(prob, 2)
entropies.append(( img, entropy))

self. sample(model, handler, **kwargs)
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a0 entropies.sort(key=lambhda x: x[1], reverse=True)

m9 return entropies|[:count]

ai def random sampling(self, count: int, **kwargs):
n """Handle samples model output.

M :param count: How many files

as :param kwargs: Optional random seed

a random seed = kwargs.get("random seed",

- self. random seed)

a8 random.seed(random seed)

o samples dir = self.storage.samples dir(True)

. sample files = self.storage.samples dir()

o random.shuffle(sample files)

» return [(os.path.join(samples dir, x), None) for x in

- sample files[:count]]

423

o def get samples(

s self,

s count: int,

o strategy: QueryStrategy,

o model: torch.nn.Module = None,

- **kwargs

- ):

o """Get samples from the samples pool folder.
= @:param count: how many samples

- @:param strategy: how to get these samples
6 if strategy == QueryStrategy.Random:

o return self.random sampling(count)

o if model is None:

» raise ValueError("Model not provided")
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440

442

443

444

445

446

447

samples = []
if strategy == QueryStrategy.Margin:
samples = self.margin confidence sampling(model,
- count, **kwargs)
if strategy == QueryStrategy.LeastConfidence:
samples = self.least confidence sampling(model,
- count, **kwargs)
if strategy == QueryStrategy.Entropy:
samples = self.entropy sampling(model, count,
- **kwargs)
return samples

Apyeio 12: server/tasks/image/binary.py

Apyeto viomoinong Twv uebodwv Tov optlovral 0To TPONYOVUEVO GPYELD YLO. TV TEPLITTMON

TPOPANUATWV dVASIKNG KOTIYOPLOTOLON|G.

import
import
import
import
import
import
import

0s

shutil

uuid

random

torchvision

torch.nn as nn
torch.optim as optim

from typing import List, Dict, Optional, Tuple, Union

from sqlalchemy.orm import Session

from torch.optim import 1r scheduler
from server import SHARED DIR, STATIC ROOT
from server.app.models import Task, Resource

from active_transfer import (
Task as ATTask,
QueryStrategy,

ActiveTransfer,
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18 PhaseSize,

1 weighted dir items,
2 Phase,

x|

22

» | MODEL_NAME = "model.pt"
» | DATA_ DIR NAME = ".data"

25

26

» |def get dataset transform(is train: bool = False):
% """Get dataset transformation.

29

% :param 1is train: Whether is a train dataset or not

” :return: The transform function

mnin
32

5 if is train:
" return torchvision.transforms.Compose(

s [

36

37

3 torchvision.transforms.ToTensor(),

» torchvision.transforms.Normalize (

w [0.485, 0.456, 0.406], [0.229, 0.224,
-~ 0.225]

41 ),

« ]

)

“ return torchvision.transforms.Compose(

s [

w torchvision.transforms.Resize(256),

a torchvision.transforms.CenterCrop(224),

“ torchvision.transforms.ToTensor(),
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® torchvision.transforms.Normalize(

% [0.485, 0.456, 0.406], [0.229, 0.224, 0.225]
i

]

)

« |def labeled sizes(task root, class names):

5 labeled files = [os.listdir(os.path.join(task root, x))
- for x in class names]

» return [len(x) for x in labeled files]

60

« | def move files(samples: dict, dst root: str, src root: str):

o for class name, item names in samples.items():

o src dir = os.path.join(src root, class name)
o dst dir = os.path.join(dst root, class name)
@ if (

o os.path.exists(src dir)

o and os.path.exists(dst dir)

8 and os.path.isdir(src dir)

o and os.path.isdir(dst dir)

m ):

7 for file in item names:

» src = os.path.join(src dir, file)

7 _extension = file.split(".")[-1]

" dst = os.path.join(

s dst dir,

-~ T"{len(os.listdir(dst dir))+1:06d}.{ extension
- )

7 if os.path.exists(src):

7 shutil.move(src, dst)

79

80
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81

82

83

84

85

86

87

88

89

92

93

94

95

96

97

98

99

100

101

103

105

def check dirs(task: Task, at: ActiveTransfer, class names:
- List[str]):
should train = False
task root = os.path.realpath(os.path.join(SHARED DIR,
- task.id))
val path = at.val dir(True)
test path = at.test dir(True)
train path = at.train dir(True)
val current = [os.listdir(os.path.join(val path, x)) for
-~ X in class names]
test current = [os.listdir(os.path.join(test path, x))
- for x in class names]
train current = [os.listdir(os.path.join(train path, x))
- for x in class names]
val sizes = [len(x) for x in val current]
test sizes = [len(x) for x in test current]
train sizes = [len(x) for x in train current]
labeled sizes = labeled sizes(task root, class names)
labeled min = min(labeled sizes)
val total = sum(val sizes)
train total = sum(train sizes)
test total = sum(test sizes)
if val total < task.val count and labeled min >
- val total:
samples = weighted dir items(
task root, count=task.val count - val total,
~ names=class names
)
_move files(samples, val path, task root)
labeled sizes = labeled sizes(task root,
- class_names)
labeled min = min(labeled sizes)
if test total < task.test count and labeled min >
- test total:
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106 samples = weighted dir items(

107 task root, count=task.test count - test total,
- hames=class names

)

109 ~move files(samples, test path, task root)

1o labeled sizes = labeled sizes(task root,

- class names)

i labeled min = min(labeled sizes)

i if train_total < task.append count and labeled min >
- train_total:

s # initial train

s samples = weighted dir items(

s task root, count=task.append count - train total,
~ names=class_names

)

w ~move files(samples, train path, task root)

s should train = True

o return should train

121

» |def prepare(at: ActiveTransfer, task: Task) ->

-~ Tuple[ActiveTransfer, any, any, any]:

23 # TODO: transfer: include fine tuning (not only fixed
- extractor)

124 for param in at.model.parameters():

125 param.requires grad = False

16 num_features = at.model.fc.in features
127 at.model.fc = nn.Linear(num features, 2)
s at.model = at.model.to(at.device)

129 criterion = nn.CrossEntropyLoss()

10 lr = task.optimizer_ lr

B momentum = task.optimizer momentum
52 params = at.model.fc.parameters()

53 optimizer = optim.SGD(params, lr=1lr, momentum=momentum)

Metastruytokn Authopatikn Epyaota, AaCapog Tovpavidng, AM MSCRES-0018 89



134

135

136

137

138

139

140

141

142

143

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

def

step size = task.scheduler step

scheduler = lr scheduler.StepLR(optimizer,
- step size=step size)

return at, criterion, optimizer, scheduler

~move samples to(at: ActiveTransfer, labels: Dict[str,

bool], root dir: str):

class names: List[str] = at.class _names

class files = [len(os.listdir(os.path.join(root dir, x)))
-~ + 1 for x in class names]

not moved = {}

limit files root dir != at.train dir(True)
upper limit = -1
if limit files:
upper_ limit = (
at.scenario.test size
if root dir == at.test dir(True)
else at.scenario.val size
)
for image, class value in labels.items():
image name = image.split("/")[-1]
image extension = image name.split(".")[-1]
if class value is bool:
class value = class names[0] if class value else
- class names[1]
class name = class value
_array index = 0 if class value == class names[0]
- else 1
destination name = class files[ array index]
class files[ array index] += 1
destination dir = os.path.join(root dir, class name)
if not limit files or (
limit files and len(os.listdir(destination dir))
~ < upper_limit
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163

165

166

167

168

169

170

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

def

def

src = os.path.join(SHARED DIR, image)
destination name =
- f"{destination name:06d}.{image extension}"
dst = os.path.join(destination dir,
- destination name)
shutil.move(src, dst)
else:
not moved[image] = class value
return not moved

_samples destination(task: Task, at: ActiveTransfer):

val dir = at.val dir(True)
val files = sum(len(os.listdir(os.path.join(val dir, x)))
- for x in at.class _names)
if val files < task.val count:
return val dir
else:
test dir = at.test dir(True)
test files = sum(
len(os.listdir(os.path.join(test dir, x))) for x
~ in at.class names
)
if test files < task.test count:
return test dir
return at.train_dir(True)

_new_samples(

task: Task,
at: ActiveTransfer,
db: Session,
commits: Resource,
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193 mappings: Dict[str, Union[bool, str]],
194 ) 5

105 # TODO: also check if we should finish the task (compare
- accuracies 1in task.results?)
196 root dst dir = samples destination(task, at)
197 # val is full?
108 not moved = move samples to(at, mappings, root dst dir)
T if len(not moved) > 0O:
20 root dst dir = samples destination(task, at)
01 # test is full ?
0 not moved = move samples to(at, mappings,
-~ root dst dir)
s if len(not moved) > 0:
204 root dst dir = samples destination(task, at)
25 # do not check for train
206 _move samples to(at, mappings, root dst dir)
207 db.delete(commits)
08 db.commit ()
209 task.resources id = str(uuid.uuid4())
20 db.commit ()
an db.refresh(task)

212

213

. | def check task resources(task: Task, db: Session, at:

- ActiveTransfer):

s commits: Resource =

~ db.query(Resource).filter by(root path=str(task.id)).first()

216 if not commits:

o return False

2 batch = task.append count
" values = commits.values
” if len(values) < batch:

2 return False

i current _commits = 0
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B min commits = task.min peers count

- mappings = {}

s accuracy = task.peer accuracy

- for item path, answers in values.items():

n7 item answers = {x: 0 for x in task.class names}

s for answer in answers:

- if answer is bool:

- answer = task.class names[0] if answer else
- task.class names[1]

5 item answers[answer] += 1

2 if len(answers) >= min commits:

25 winner = max(item answers.values())

24 total = sum(item answers.values())

s item accuracy = winner / total

26 if item accuracy >= accuracy:

- mappings[item path] = [

- x for x, y in item answers.items() if y

- == winner

2 100]

20 current commits += 1

2 samples ready = current commits >= min_ commits

202 if samples ready:

3 _new samples(task, at, db, commits, mappings)

2 return samples ready

| def enough public dir items(task: Task) -> bool:

" task public dir = os.path.join(STATIC ROOT, str(task.id))

29 if not os.path.exists(task public dir):

20 os.makedirs(task public dir, exist ok=True)

1 0s.chmod(task public dir, 00777)

- return False

23 return len(os.listdir(task public dir)) >=

- task.append count
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255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

272

273

274

275

276

271

278

279

280

282

def enough sample items(at: ActiveTransfer, task: Task) ->
-~ bool:

~samples dir = at.samples dir(True)

if not os.path.exists( samples dir):
os.makedirs( samples dir, exist ok=True)
os.chmod(_samples dir, 00777)
return False

return len(os.listdir( samples dir)) >= task.append count

def get at instance(
task: Task, class names: List[str], notifier: callable
) -> ActiveTransfer:
task root = os.path.realpath(os.path.join(SHARED DIR,
- str(task.id)))
task data root = os.path.realpath(os.path.join(task root,
- DATA DIR NAME))
if not os.path.exists(task data root):
os.makedirs(task data root)
os.chmod(task data root, 00777)
model = torchvision.models.resnet50(pretrained=True)
model path = os.path.join(task root, MODEL NAME)
sizes = PhaseSize(
{"train": task.append count, "val": task.val count,
-~ "test": task.test count}
)
non _train transform = get dataset transform()
train_transform = get dataset transform(is train=True)
transforms: Dict[Phase, torchvision.transforms.Compose] =
S
Phase.Train: train transform,
Phase.Val: non train_transform,
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2 Phase.Sample: non train_transform,

204 Phase.Test: non_train_transform,
}

26 at task = ATTask(

7 phase sizes=sizes,

58 append size=task.append count,
259 category=task.category,

20 subcategory=task.subcategory,

1 peers=task.min peers count,

292

- strategy=QueryStrategy.from string(task.strategy.name. lowe

23 peer accuracy=task.peer accuracy,
)

205 return ActiveTransfer(

26 task data root,

27 model=model,
8 model path=model path,

299 transforms=transforms,
0 class names=class names,
01 scenario=at task,

0 num epochs=task.epochs,
303 batch size=16,

304 num workers=1,

205 notifier=notifier,

306 )

307

308

w |def add samples(task: Task, at: ActiveTransfer, db:

- Session):
10 samples dir = at.samples dir(True)
o dst root = os.path.join(STATIC ROOT, str(task.id))
w0 os.makedirs(dst root, exist ok=True)
31 0os.chmod(dst root, 00777)
3 current files = os.listdir(dst root)
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s if len(current files) < task.append count:

316 all files = os.listdir(samples dir)

s random.shuffle(all files)

s for file name in all files[: task.append count]:

319 src
320 dst
1 shutil.move(src, dst)

os.path.join(samples dir, file name)

os.path.join(dst root, file name)

m else:

e _check task resources(task, db, at)

24 return at, None, None, None, False, False
= | def config(

- task: Task, notifier: callable, db: Session

w | ) -> Tuplel

- Optional[ActiveTransfer], Optional[any], Optional[any],
- Optional[any], bool, bool

wmo | ]

ﬁg Checks:

- - 1nitial folders: there are not enough images 1in

- the test/val/folders

s - check the unlabeled pool folder and if we have

-~ enough samples

6 move them to the public dir and ask for

-~ labeling

- - 1nitial train: there are enough images in the

- train/val/test folders

- and we do not have a trained model yet

o - we should start training (first time)

0 - retrain: there exists a trained model and we have
-~ enough new labeled samples

1 - we add new samples to the train folder and

- Should retrain the model
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342

343

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

:param task: The stored task
:param notifier: The function to call on updates
:param db: The db session
:return: an ActiveTransfer instance, the loss criterion,
the optimizer,
the rl scheduler, if we are ready to train and if we are
ready to get new samples
should train = False
class _names = task.class names
if len(class names) ==
task root = os.path.realpath(os.path.join(SHARED DIR,
- str(task.id)))
for x in class names:
os.makedirs(os.path.join(task root, x),
- exist ok=True)
at = get at instance(task, class names, notifier)
if not at.can train or not at.can test:
should train = check dirs(task, at, class names)
if not should train:
should train = at.can train and not
~ o0s.path.exists(
os.path.join(task root, MODEL NAME)
)
if not should train and not at.can train and
- at.have _samples:
return add samples(task, at, db)
if should train:
at, criterion, optimizer, scheduler =
- _prepare(at, task)
return at, criterion, optimizer, scheduler,
- True, False
if not should train and at.can _train:
should train = check task resources(task, db,
- at)
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8 if should train and at.can_ train:

0 at, criterion, optimizer, scheduler =

-~ _prepare(at, task)

570 return at, criterion, optimizer, scheduler,
- True, False

ml if not should train:

» _enough sample items = enough sample items(at,
- task)

ﬂa _enough public dir items =
- enough public dir items(task)

- should sample = enough sample items and not
~ _enough public dir items

s if should sample:

76 at, criterion, optimizer, scheduler =

-~ _prepare(at, task)
3 return at, criterion, optimizer, scheduler,
- False, True

78 return None, None, None, None, False, False

Apyeio 13: mobile/package.json
Apyelo Ue TG PUOULOELG KOL TLG TTPOUTTOLTOVUEVES BUBAMOONKES YLaL TNV EQUPUOYY VIO KIVITEG

OVOKEVEG,

| {

5 "name": "activecrowds",
: "version": "0.0.1",

. "private": true,

5 "scripts": {

6 "android": "react-native run-android",
7 "ios": "react-native run-ios",

g "start": "react-native start",

5 "test": "jest"

o +
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" "dependencies": {

n "@react-native-community/async-storage": "~1.7.1",
3 "@react-native-community/masked-view": "70.1.6",
14 "@react-native-community/netinfo": "~5.5.0",
15 "axios": "70.19.2",

16 "react": "16.12.0",

" "react-native": "0.61.5",

s "react-native-device-info": "~5.5.3",

19 "react-native-elements": ""~1.2.7",

» "react-native-fast-image": "°7.0.2",

21 "react-native-gesture-handler": ""~1.6.0",

» “react-native-image-progress": "~1.1.1",

» "react-native-reanimated": "71.7.0",

% "react-native-screens": "72.0.0-beta.4",

2 "react-native-vector-icons": "76.6.0",

2% “react-navigation": "74.1.1",

n “react-navigation-stack": "~2.1.1",

2 "rn-fetch-blob": "70.12.0",

» "uuid": "~3.4.0"

“ }

s "“devDependencies": {

» "@babel/core": "~7.8.4",

. "@babel/runtime": "77.8.4",

" "@react-native-community/eslint-config": "70.0.7",
. "@types/jest": "725.1.2",

% "@types/react": "16.9.19",

7 "@types/react-native": "70.61.15",

% "@types/react-test-renderer": "16.9.2",

» "@types/uuid": "~3.4.7",

“ “babel-jest": "725.1.0",

@ “jest": "725.1.0",

2 "metro-react-native-babel-preset": "70.58.0",
5 “react-native-safe-area-context": "70.7.3",

w“ “react-test-renderer": "16.12.0",
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45

46

47

48

49

50

51

52

8

54

55

56

57

58

"typescript": "~3.7.5"
}
"jest": {
"preset": "react-native",
"moduleFileExtensions": [
"ts",
"tsx",
"js",
"jsx",
"“json",
“node"

Apyeio 14: mobile/src/Models.ts

ApyElo 0PLOHOY TMV UOVIEAMY TTOV YPT|OLUOTOLOVVTAL TNV EQOPUOYY YLO. KIVITEG OVOKEVEG.

Met

import { CategoryType, TaskType, TaskStatus,
— SubcategoryType, TaskCategoryType, TaskSubcategoryType
-~ }y from './types';

export class Task implements TaskType {

id: string;

resources id: string;

title: string;

cover: string;

description: string;

class names: string[];

status: TaskStatus;

category: CategoryType;

subcategory: SubcategoryType;

constructor(id: string, resources id: string, title:
- string, status: TaskStatus, cover: string,
- description: string, category: CategoryType,

et ATAGERTREB Y s Mt dR bRy AYBME RIS 100

- string[]) {



20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

45

46

this.id = id;

this.resources id = resources id;
this.title = title;

this.cover = cover;
this.description = description;
this.status = status;
this.category = category;
this.subcategory = subcategory;
this.class names = class names;

toJSON(): TaskType {
return Object.assign({}, this);

static fromJSON(json: TaskType) : Task {
let task = Object.create(Task.prototype);
return Object.assign(task, json);

export class SubCategory implements TaskSubcategoryType {
name: SubcategoryType;
description: string;
cover: string;

constructor(name: SubcategoryType, description: string,
- cover: string) {
this.name = name;
this.description = description;
this.cover = cover;

toJSON(): TaskSubcategoryType {

Metastruytokn Authopatikn Epyaota, AaCapog Tovpavidng, AM MSCRES-0018 101



47

48

49

50

51

52

8

54

55

56

57

58

59

60

61

62

63

65

66

67

68

69

70

71

72

73

74

75

76

return Object.assign({}, this);

static fromJSON(json: TaskSubcategoryType)
- SubCategory {
let subcategory =
~ Object.create(SubCategory.prototype);
return Object.assign(subcategory, json);

export class Category implements TaskCategoryType {
name: CategoryType;
description: string;
cover: string;
subcategories: TaskSubcategoryTypel[l];
constructor(name: CategoryType, description: string,
- cover: string, subcategories:
- TaskSubcategoryTypel[]) {
this.name = name;
this.description = description;
this.cover = cover;
this.subcategories = subcategories;

toJSON() : TaskCategoryType {
return Object.assign({}, this);

static fromJSON(json: TaskCategoryType): Category {
let category = Object.create(Category.prototype);
return Object.assign(category, json, {
subcategories: json.subcategories
.map(( subcategory: TaskSubcategoryType) =>
~ SubCategory.fromJSON( subcategory)),
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