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1. XELI%t.

cOXXKS oA\ 0O LOLIUL ololl, sol cOIHL WLl © +XLCO+ | L3+ £
cOOHIS | £OXLI | LHLRKISHSIZI | +othost £ oKW, X oOXXKS oA,
0o IOOO Sol s KXKOo5 0XotoO | cAWoO | sOLKH | +atho5+ toXoLolt (NLP)
£ thoXEWt, A Oo IHO tollosgl tECoslotgl X sEXO | £OXOLI |
SLOO Al (computational resources), A Ugl OIHI | t¥.0.O%I
LOAN YH +XOolUt 50K oA IOLCH 1o AOOZL | sCHol £11oAOol. £H:OIC Mo
cOIt< | awaldigital.org X sO®XX".© 12024. 000 :OHL A +LEE [I© YH
tAOOL |ttt | +5thost  thoXKEWt X SLoEoll  oLoEESL

IROO Sot tAcOct toLollo®Ot Ao 53I1Tol ELOoLloll [ LXKt oA OOKGLI
o Ol A SCOHL NIOI. 0O I©OOH 05 18 | Uos530I1 | tAOoLt +eCXOoLt.
1oAQollt oA 1O ot oAA IOOCHY LOHALH £XotoOl Ao THOAAI
CHEA +XOo,Lt.

OX LOHtHl oA tAOOL | 2000 © L XHt A +XLCLL.O | cOlollo¥o |
tothost. UoXXo 0O oA LIlSH 5ol sOISOX SLILXI, 10 AOoLt $oCXOoLIt
Uo®o 1o tAO® oDo tAAs A Ho® OX AoO 2LOILHOI A £LHILOI.
UoXXo tAO0O, 1o AOoLt +eLXOolUt - Ao LOLCII KOo |

6,421 | <RILUl | cOHH A 3 tO0X2l | SLONL - tOLH. A LOHALUI Ao
LOA NGl CLUA | 3OO0 | t€L5.A0OZLl tLlolosl YH +HOL | +ULOZ |
1otho5El AcO LCE Hholt LCIEl LOICSILHOH CSololll. YH oKRK" 350, «O
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BOUSOL HH cOHMRE | KO0t | +OHHt +ECLOT £H56loHI £ SXAIA ©
tCoUo®1 [ sCHol £H.OLCII.

1. +.XU.O%

oOLASo oLoEESI | +3thos<l | SLoEoll £OM 2O 16 <LOOo0 AX AE IHoHo
Ho® Go | 108600 EAOOI | 1etlo5 €l HHE OolUUolll CEAAI EE.O oA
HHIXI ©X OOt LHERIGUSXIL CoGo o AEEGE | +3tHosEl SHEIL]
X'Oolt X tAeOotgl 1LLEESIL]. olOEoS oLoEESl | tothosEl oA $:KI
oEE.® 1othos Ll +LHOLKLI UoXXo HHolt eXX3O | 2,000 | +othosEl Ao
OO0t Oollolll eXX2O | 5ol CHsoO | eHXol, LOXL SELCOOAGLII A
HERIGHSIZI | +othost Ol AOSOI+ (Nekoto et al., 2020; Kreutzer et al.,,
2022). IXO tethosEl oA 2O LHUOLASl, 1Xo 1L XKWt 5ot tH2OL |
Lo AAGA 0 XotoO WH LLROLOI A 1XLEQ | cOOWHS | totKISHSTT |
tathost © tLULOL | s XALA.

tothost toLoXKEWE, Ao © OolU6ll SXXO 140 | LSSl | eHXol X +HOZE
| eXoHo A tLTKoO | SXKUoX X sLoEol, 1 KOZL 5ol sOOLA tHXKLHI OX
oLISH 6O 1001t toeLoAASAT X ClloUt [ EEXKoO ©OX cOXX"0O | 2011.
CoGo, 13O0 oA 10OO01tolt O 1311 Ol 1£Col © Sot +EULE FoLEESIE
INOI T A Co | LZOXL LLOOAOSIL UoXXo IOO] 5ot 1Oottest — oL
O | UEKEOLAS o O LKWt X 2023, A SORGL | 1K<t X Ok
| XeXH, A t2hgt | SEL.O0! LEES Ao TORO cOLoX oXHAol | +500OI0
toLoXEHt (IRCAM) A LZl sECOITHOI A SCOYLLOI SoEILl — tothost
1OM tAOO
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gt IO X UoltZOIgt oHoA oA 1OOAS +ZHZKISHILI LOAAI WH
1EYEO1 1. OLX:O1 (Al), 6O:D3L KK KO0t ELEZOolI | $3tHo5t (LLMS).
X UoKeA AX 1O OLAIt +£O1105Ll 1210, Ol YH SOLsLUI A cOS:HIG |
1XCL.O | +£000, LEEZol A oA LIt +EoX o5t +EXCotgl € SOICHHS |
Uo®®o5 oLoEESl €hol Sot tHoOo Sottes| A LOHRo SLOOIAGI TXELOI
o\ OOICAI £IXOLUI [ tHE£Ot 1. OLCXO1 (Al) EAOL.

ocOXX30 oA cO LOLILA cOIL | "sUoll" (Awal), Ao €Xol Sot 1oOIto5t
toloLolt £HeOKOI X 2024 © HeO | KQoEt tEeANoOLl X RoEoll3lSo,
5ok oA OO +LHLRISHIL] +EIcHHoS Ll | EoKEN © XX L oCXXo5 |
LOHRKo. 0O LOLHO ololl €5 XgULl | cOKH A €OHKo | UoLlolt
Ol LXKEOI oA 11:OLCO0I © OOLA £ cOMCA | LICHUH |
tHEOt t.OCX0t (Al), oL KX oUtsCot | Lollolt (ASR), A tOYH+
tolltCott (MT), A £XK300t LCEOGII | tethost (LLMs). oO +tOOOY.®
1©650001 Ao LORO Uoldoll 6sAOoll oloCol © LHOALOI | :©:0.0, oKA
AEES 1700 © LhoKol | cOAALA © LIXX%.

ocOXXK3 oA £HOKo oL LK oA. AX +OHYT L0 2, Ao IOKol Sol eXKXKO05
olCAS WH SOLKH | tethost toXololt (NLP) € LKW, © tH3OL | LISAC
O oICOUHoS A LoAAA IO oloLIOO1el (to®@sHNt 2.1), A AIXXLXK A
OIS X tollso | SOCRKH | +3thost toXololt (NLP) | $3tHo5t tolo K<t
(to®HYt 2.2), A tHOoOZ] +LloL3IEl (1oOHN T 2.3). 1oOHYt 12O 3
1tOHO: © 1HOo5t cOIHL | "sUoll", tOA0 +:0Ko IO A €U0l 11O
(to©3HYt 3.1), A tO.Act | awaldigital.org (te©3HYt 3.2), A UolXos |
LOHRKo. ELOUH © c©OLA | "Common Voice" (to®@sH¥t 3.3), A LUotoll |
UoCol A tE3OOCs] | SOINEEO (toOHYt 3.4), A LOICKt.t | AYEE A
c@oAH © LOHKo (to®HYt 3.5), A ltto, A SIXXLX A UoAASA | LM
(to©3HYt 3.6). IOLCALs X £OtXX"0O X tO Kt +20 4.

2. 1EXIZ 1 SOCKH | +34+Ho5+ $oXoLolt (NLP) € +Lo KW

1o OcHYt oA 0O 1 KOO 6AAoA oLLO.! | tEo XKt X oot +oCIEESIT.
X £O+XUO, IHRo Sot tOLEZEHMt HH LXKoOo5 olCOUos | tethost A
TERKXKEXLKE IO tolo[HOOtelt, A SKXOos sHiol | +LOZLULZI
tCOOAOLI A HOcHo Chilol, Ote ICOLLH YH <HHILL | tH.OoOZl
tglLCalgl.

2.1. AL o/LOH5 A LUoAAcA oloLSOO%t1 1
Lo XA+
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tolo XKWt tEH.Q € +UT, | t3thos Ll +EHQUXKEI, © sXXoO 140 | SCHs I |
oLAol X Sot tLIEt +.LEFOolt X tHOLET | cXoHo, X UeLIOLK:G,
ANXosO, 1301, H€85,, A 1L0. | TBols., GIXZE, IILI20, Lollg, A
CLOQo, A lo X SCKUX. tollloHt 1 0O +tOLLUL oOEE: oIHOH |
Hitolos gl +ELoXKEWEl X +HOLZt | SXoMo. toloXKgWt 1+Xo tithost
toLAASAT X Uo[30eKGC ©X 2011, A X AXKo5O
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©X 2016, A X ROo | tCIoEZI | H£O5. ©X 2017, A X LolE ©X 2023.
tothost 1OLC 5ol IXOol | tHollsgl LLCEEZOI, ALXO  tLtal5<l
1ELEZOolEl oL 1o®OLt (shi), Ao Oollolll ©OO® X STHHIO o1cOoL A
UoEHo® oLEEZOol A ©:O, A +.OLHEt (rif) X tLlEt | cOOLH X
UoL3OeK3G, A toLo Xt | HoEHo® oloLLo® (tzm) X UoLLO A STHHIO
oXLLSE | UoLoOoKaG, A tEO.5HLt (kab) X AXKo5O, A +GoLLt (shy) sHo
l++ot X AXo5O, A 1oLoOF (thv) | ELDol X tLIELI I STHHO | AXo50O,
I€IZO, A LollE, A +LLCE (tag) X Coll A 1ILIZO (HoHEZLIE, 2018).

olot! 1: OEES 6 IsHOI | o5l +ECXKENEI X tHOZE | cXoHo (CoOO5,,
2017).

toLoXEHt +KXKOL cOOLXL AAol +EEH | cOAIOOL A cOMQQS,
oSlle scLEl © tESOL | UoAAGA | t3thlost A SOCOO 11O, 120OLO.
toLoXEHt, Ololol oKK* X tHOt | LLoXgHI, 1£0.0 5ot +ghollt
toXotoOt X SONH | tHZLHOLULI oA A LXK WH KOl LOILHO.II A
LAHOoll (Q3K, 2009; ©5ELol A toAACOT toLoXHt X KokollolSo, 2019).
1LOOLO6 oA +EULS A 1o KXKIXXKT 16 X010t X UL OoKG, 1OOIHL ©
cOOAAL | 3OL6X o XAl | 1:OBOI6 toLoXWt (IRCAM) X cOXX%0O |
2001, Ao £Xol 1o XUoOt | cOCOOMN | 1. X, £OOHHo LORGL tollto
tololloSt toLoXKEWt tololost +.LQQKt (LILXH 1SO-639: zgh), tOLGI
X5 | RQoEt toltollos €l +EXIAGILI: 1] THHIO, 121 ULL.O A 1<l
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IXoHo (B3RSO, 2014), A sho +EEKoO05Ll SoEIL] oL $eLoOF. X 0ot |
1XCL.O | sOlollo?, oXLCLo5 | tHELlM 161001, Ao £OONHs sOLIX
oXHoAl'l +3OOIo toLo X<t (IRCAM)
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No TOIAAI HH tHELY 1oXKoSKot, oDo LHte®tes oA X oXLCLoS
oLoAACA | tEeXKgHt X 2003. ol XOoll 6 XLCLol 01000 oA, £1tL.OOIl ©
tHEW-LORoL, H5cHo WH  TXLCLoSl olot€l€ A UoriQo© Ao
HIOLOLOIgl X LXOsS, oGRs THRo Sol oIXOol | $2000 ololles A
LA OX OULO -OICONLt £ titolsEl +2C.XgWel +ELQQKEI
LLXKoOos | (OMNLLLIE, 2016; MoEollo @ A ©CHEILAN, 2012).

2.2. AXXEENFXXEIXKt X SOLKH | #3HHo 5+ #o Xo Lol
(NLP) | +Lo X'+

1 AAOo | 1L XKEN T X COLRH [ +3+Ho5t toXololt (NLP) tRKRo A ©X $2£005
O, t:Olols 11O, A 1EXKoO05€l +€ltollol€l TXXIALI. +EiEt | EXLCL65]
LLXoOo51, XLOI tHLlW, oflotglE, A UoiQoeO, «O tROOO +Olollos A
cOLRKHI LOOAB.l. XXO | 350, 1oOlollto 1olOWOt | tethost, Ao
LOLC +EXKEXXKL | telHhEl A +EUHYOll, sHo £EXKoOoS1 Lltolloll
CEZEZ:OILl, «O ©OOR.OI gltts £ s00HIS | tOIOLUL] +eYALLL] | cOLKH
| $3tho5t toXoLolt. THOALOI oA Ao OK.OI +£U3OZLLI +LICESO0 oL
@0 | +EXXos2l | Uololl, oORIM o®cANe®, A Ot oLOLol
(MoEollle® A ©3HEZI.AHN, 2012).

UoXXo o®lolos | Lo KEMt A SKGL IO © 5TXO oLEES] Xol oLosls, Ao
LXU.Ol © sOIHL | UTRLOLAS o toLo XKt X 2023, O cOLKH | tethost
toXololt (NLP) | +LoXKEWt £OOI A Sot +XKXKIXLXt 1o0XotoOt X
LOXX"0OI oA £XX"Ool. +£LUOLULI 12 Xot.OLl XLOI+ c«GOKS | U XI |
tEo XK€Wt tololost (foEole® A SHEZIAH, 2013), -OS:HH: | Sl
LUsXOLU g ®los| (MCOL A oK™, 2017), A Uolles X 3OIHH | +X30<ULI
Lo XKWL (HoLXKE A oRR", 2023). ©® tCOILUY, 5ol sELLO | SOHLL |
oL5oX oLoXgl £OOHo 1+ MoEollloe® A OHEZIAN (2014), s LONN A
SELLO | cOXXKS LLOo®ol A +HLloN ULl foEoile® A ©HEZI.AN (2012).
ROo OX LLLOOI A LOXLI oA ol £ SOCOO X +X501 | LORLLC

OX tLU302ULl +£Xot. Ol | +OHHT +oLUcOLlt © WOl s QXKL XLOIt
o®OIHL  NLLB, Ao TOL:GI toloXght XO 200 | t3thos€l Ao LOIGM
(100005t | NLLB A oKK", 2022). LOAA OIHL oA YH +EXXo5%l |
JOIHL A sOHX | HHSOLO (FLORES), Ao, LK HHE €00 cOIHL | "oLloHl"
(Awal) oA + LOKO cllo I+to, 2OV, cOIL £ cOSHHS LIVAI (X35l A
oKKK"., 2022). SIB-200, Ao £Xol -OWXLH | HHSOLO (FLORES), Ao 5oKKo
Sot 1o®olrallt toloslst € 1OloUost LOXLoll X 205 | tothosgl, XLOIF
toLoXKEMt (oALHolE A oKK"., 2024). «OI+L | MADLAD, £Xo 5ol OS2
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0XotoO SoEl, Ao SoKKol Sot tXXo5t | LOHRKo toXotoOt toXtothoSolt Ao
£+ KXKOosl X cOULO | UoOOotl, £&AA ¥H CommonCrawl, Ao
£0OI0Ile51 LOIXLLI sTHLI £ +2tHos Ll +EAOIOLI X £OXoLI oL tLo XLt
(ReASX2lte A oRK"., 2023). e XX30 | 256, o®I+L | GlotCC Ao SoKRo Sot
tXXo5t | £OHRo toSlthoSolt | 5EXO oLottes LHIOIAALI OX
CommonCrawl (KeOXoOol A KK"., 2024), Ao £OL:II s XX:O

1 https://tal.ircam.ma/talam/
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| 1000 | tethos<l, A LOLILA GlotLID, Sol KOt | SORX | +3thost ©
HO.le QXKL 5:0Zl sXXO 12000 | thet.0%l, OLSI © O] toLo X<

tolooSt | LeCSOFRSC A HlHollsEl 5oEILl | +EoXKEHt (KoOXoOol A oKK",,
2023).

2.3. 137 0. O +E[.L3IE]

1ol KQt toXotoOt Ao Lol oLoX<Ht A tothos €l S.EIL] +EAOOLI X
cOLAS. X SXKLX oLeEES 1OH.U: UsO LOHKo £Xo LUO +gH2O4
1. OLX:Ot (Al). TX3O0t LLEEZO.II | tethost A +ZRISHIILSE] SLEIL] |
tHEOt 1. OLCX01 (Al) Ao H1OANAAI Y +tOLK1LI +ELEZO.IZ] | OHKo
oMo oA OUIOLI © 40Ot LLCOOI. € +3tlo52l +EAOIOLI X SOLCAS,
ol 1L, s HOOS LOWLUO. oOIHHH | +eCo5t toXololt—2OHIXI,
LHEASH, A LOXOLI | Uolt2OIgt—clo TRLLXXKHI | SO cOOZA |
LOHRKo Ao £H15:0OKoOl © K U5t L OUHL | HHEOT 1. OLXO1 (Al).

1€OMH5El tEloLalgl HHYIH A oL 5ol 1LO.0Oct YH tAOOZL | cOLCAS, |
tothosEl X £0650.0I SLEESIL CRoll t3thos <l o A AOOI+ X Lol+£OILH,
oO A HHHYIt © tAOOL X tLOM | sLOOA +ELEEZO.ILI | Uolt3OILt
No £Xol 1£OOoll | +3+LKISHILI €10 0%l | tethost. 1o AOLt toloLolt X
cOL:l | LOHRKo, oL oXKsOt oL5eUe® | LULREOLAS,, Ao EL00GI X
cORK: | £OXLI LOILHOIl £XotoOl. ELAS ot £XotoOl 5o.EILI XLOI
Common Voice (eOAZHo A oRR*, 2020), to1:0, (Tatoeba)?, SCOHLt |
lo5To (NaijaVoices) | tathos€l | £XO3 (Igbo), OoLU®o (Hausa), A 5:0:0,
(Yoruba) (SCTX2 A oKR", 2025), A sOL:l | LOHRK, | ANeOZLIo3.

oloUl I +®OHo5Zl oA OLMol A £O Ho tethos €l LXX"Oolt XE.QIlt oA oLIEI+
© OLASo X toMotl SCOYEKLH HLRIGHIILI | +3tho51 SHo £XKIO1 |
r'Oolls TQXKLI X LKA llo AOsI+ +ESIEI © 12AT X +XKLE.O | sOL3I |
LOHRKo (EELXKS A oKR"., 2025; XK MLXK-0XLOOL A oKK"., 2024). CXol
| 1H000Ot oA 1eAOollolt, «©OHHS | +THLKRISHILI | +ethost € tothos <l
1EAOOL] X cOLASe © cLoto O LEHH:Q Sot tHoOo®t | Hille ©
UoAAo, Ao OOLAASSIH tLOOM +ERoALLEI Y tEOOOLI | +otgRKISHTT
© Sot tAOoLt toloLalt TAOOI (CoGoXZl A KK, 2024; ©XOA, 2020;
GCH.O1X, 2022). to'oOoOt oA tho Sol TLTKL 0 XotoO L tethos <l A +LCIL
© OLASo 3O gHIAI | tethosel O totLRIHIZI £H5:OKolEl © UoO
1o AQollt €hol oleCKR OX 121l | ELOOLUGMI. CK Ao LOKoXKX ©LOA
(2020), © OLKHI | +:0OOIo 1o XKW Oolt oL thol®o | SXKXKIX, A LXK XKoloHI
| +otZKISHSTT | Lolloll A tothost EQI X SELLKL | "HeRKRKOo | £XKOMHo! €
NS0 | 13006 1eAWoOolt, A UollO | SOKO | LIl | 1EAHHOL |
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1HHo5t." +ooOo | LOHRKo | cOUSHE Ao $1XotoO © +3KHo5t SHo € +otho5El
EXX"Oolt, Lol X +XKEoQ 13L651 O CHIAI

2 http://tatoeba.org
3 https://www.atlasia.ma/
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oA tOOR® 1+LOLAS sl +ELEECILl A oA +XXKIKO +3CCELULl X
X OLUI I tHEO1 1. OLCXIO01 (Al) (RO5HXKO A oKK™., 2022; Hold A oKK",,
2025).

£ tho XMt O tXHo5t, Cllol | 1Ol tLlLalEl HHYIE A oHoA oA
OLA +eAOOZT oA, cOLAN | tEo XMt X Google Translate €Xo Sol
oLo1oO 0Xo1oO, UoXXo tolfoOo | +OHIE X £OTKUO +XX"X. LoCo,
+ZULOL A tAOLUT toloLolt ©S:H oIt QUL | SIXOoU LK © £L2K, Lo
o\ THRol ot€X [1AO.Ut | ELOOUol X cOWA | +LHLRIHIILI | Hetho5+.

toColt | cCOCRH | +31Ho5t +oXoLolt (NLP) | +EoKEH+ X Hugging Face* +CLCH
A Sot tRKCOT tololalt SoEILl 5ok oA 1OOCKUS +LHLRISHILI | +3tHo5t.
olUtte® | +ECI+ oA, AX HHol 40 | EXELLI, €Xo t+ sOOHHS | £KOt A
Lo OO £ XK X SOCRKN | +3tHo5+ +oXololt (NLP) A +<HLRICHIIZ] |
Uollol. X +tUIIEt | LEKLOLAS,, 13+1:0Olto tEo XKWt tololost |
UoCeOReC X cOXX"0O | 2024°, oHoA oA L3I A tHtollsEl +ELXKEHEI
SoEIZl Ao Ehilol, XLOIt t.ZOo5HEt (£H1cOltol X 2007) A +GHALS T
(£H13OItol X 2021), ghElt Hto M5 Ll +ELKEWE] SoEILI X tHOKT | SOAMN.

ocOLLLO | sL3OO3 oA LOOHU cOLUY | SO | "sLol" (Awal), Ao Ol
o\ TOOAAN tLOLOLI £HUMCAl ©OX +KEL.O 2loL31Z] Ao SoA Lhllol, ©
cOLKHI I RO OX Ut IO

3. Ol+z .UM

oOIL | Awal ("ollol" I¥ "lo" ®© tLEoXKEWT) €Xo Sot 1OI+o5t toloLalt
LKL © SAEES A SOONIS | 1E.XKEHt X 300500 oLIEES]. £+1:OIte X
cOXX"0O [ 2024 © L5.Ue® XO tLOOol +2KoEolol€l UoO oSO Ao
L0l toLoXEHt A +otZRISHSIE | +3HHo5t SSQXKEIS, €00 cOHL GA
LOAO +HLRIGHSILI | ethost © thoXKEWT © SOLAA YH SOLE] o.LXOoU
| LOHRKo | tethos+ ©OX LLOOLUoM LXYOoll.

LLLO oA O LOLHo t:©0LAT | sOIHL | "ollol" (Awal), toCORKoLT |
1.Ast, L3001 Uo®o A gltto 11O, 6O XXOOoU oIXOolU | sOL3I |
LOHKo | tOHHE Ao £H:OIOI X awaldigital.org, sho 1TXKLCLO | SOLEI |
£OHRKo ® Common Voice, IOKO t.OlE £ tLOOLOUT IO X SCORK? |
LOXLLI | t3thost € OO | SOCKH | +3tHoSt toXololt (NLP) |
tCo K,

3.1. +EXUZEO0. A U011 501tE
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4 https://huggingface.co/Tamazight-NLP

5 https://zgh.wikipedia.org/
6 @SZEOI, 1o AA0Ot toLo XKWt X RoEo"glyo, A Col-lectivaT
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SOIL | "ollol" (Awal) $3+15O1to X KoEolslso, AX HHol sXX2O | 100,000 |
LLOOUM © tEXEHt X 5ol UoLO Ao Thol oLKOIS X OIS |
tothossl IO £XX"Ool oL  toKoEololt A +KOLELH 1.0,lI%H.

oLIoE oA 6O A £+t o ®Ololl sLOOollol A +eGRLULI +ElColEl £OHUEo!
£ 105 | cOOHHS | totLRKISHSIT | +3tHost, CK ML £OLLUL X tOIt65 |
Aina’ A Araina®.

LUt Ol £XotoOl | SO | "oLlol" (Awal) XLOI:

1. oAEES A QOIS [ 1E. XKW © L.O0I LCEESI LOIHUHI,

2. oXXSRO | +tAO.UHt toloLalt © cOIHUH | LOHKo,

3. OO | 3+LRISHIILI | tHEOL © WOolls 5:QXLI, XLOI+
olXOsll | tOHHt +oUsOLelt A teRXKo | Uolloll ECoAASl A
Lo K,

. oOIUL | LOIXLLI LICHoII € SHEESA [ +3tHo5t,
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