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Abstract

Machine transliteration, the process of automatically converting text from one language
to another based on phonetic similarity, is a subtask of machine translation that focuses
on the translation of phonetic information. After transliteration, you can know the
pronunciation of the source word in another language, making it easier for people
who are not familiar with the source language to understand the language, and it is
beneficial to eliminate language and spelling barriers. Machine transliteration plays an
important role in natural language applications such as multilingual text processing,
corpus alignment, and information extraction. This paper expounds the challenges
existing in the current machine transliteration tasks, analyzes, categorizes and organizes
the main transliteration methods, summarizes the transliteration data sets, and lists the
commonly used evaluation indicators of transliteration effects. The existing problems
are explained and the future of transliteration is prospected. This article is intended
to provide a quick introductory guide for newcomers to the field, or as a reference for
other researchers.
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1 55

PaREEEEAMATEIRFIES TG ELWMIRHE RAEHE K R P SURFFRF
B BN BRME S P IEWR (BB E 2G5 & R ) 5 — SURFFF ) (Wei, 2004) -
KT EMESTEMEBRMWEBARZERNT: ENFGEMESHNER, 188 LERTIHAK,
HESIRES AWREINSE LS ER - Gl RS B A VE S B BB S (EChow
Mein - MLag#H1% < BIEIZH DL IE S5 SRR ISR R ORI M SRR R T fr 45 S48 (A
2~ W W% - TEAIES)ERERYE, THEHAEY KBNS - BEEW - BRRIER -
Blt, tAREs A BEERE L -

M EFEERIFEES (FFERAES)SEFESCRETMHIES) 2GR 2 HIEME
5 R IA & ¥ (Mammadzada, 2021) - R B iR N HARIFIE S FIEAIMEWRZ NIERE & - 1208
5K = (DE) &F ¥ A Zhang San(HiE) - MR ARESHE FF/MEREIERERESWZ AR A&
B o FlIUNR Zhang San (M) B EFEETK = (DOE) o SR B T IE R B R INA M . X2
BN R A SR PR R S 5B | EmHF RN ER ST EEAR TS
7, #ltiDe Sciglio(B AR ) B FNEAFE(DOE), ERNFEEe ML E - AN EFIEEDE
ARG EFERMR, ©ROZRATBERFEE R 1A 2 i [a]) 5 15 B RO — B EZ A R - it
BWEK -~ ZEH(POE) FiFENTEE ST — P ERZE R Leo -

TR S BRSSP (Zepedda, 2020) - BIETET SRR FITES 3475 AR
AR, HIFAMERIAERRIES TR S - BESEEER, EHEEERFENE SN Z
RE - RS &/ —MFEERP R FREERN 7 — M F B RPFRAERE . REFRZ AE—
— XN, BRI F B R P I — 1 RS HA 7 — D F RPN — 155/, 78
TRUEP DM BERAENS S22 1) « ToBUU R HL (G516, 2012) « FlanfTHiEiE SRR s, HRiEHE
F Hbook, WIEFIFELER Nkataba, MH T HEE45RE Nkt o

HTARES Z AR RERE, BRESFLEEEZIFESH -

RS S HRES SRR TR AR . Gl T/ B DR EET AT, T
NE AR 2 —, FEEERRME RIFERMX - 7 BIR /b R Rl AT T Wb RIS
SrRIBHFEEHE RS- MThAE/RI7F RN R 2B A XA - SR E R R
MEE T AR FERERTHFRFRG o WINF AR REFE J7 A& LM ZEE R — A - F
WFTH AR L~ FIARFE: « TR SR FREEENG R AP ERN, M 556 -
74 R BE  BEBORT REEIE N /2B B 5 E N (Prabhakar and Pal, 2018) -

CREFEDERNELE . HTEEE - TET AR AEESE, SEARMT L EFE
FEHEANRPA - 1o, F—MES HFENAR T EtheSBEEDRNEE - METEE
B SRR FP AR R B A AR 18 - XM LS 1 BRI SR PG 2R R, PR AR
LA PR AERE IR S VA PRI -

S ATRF B R PSS OEETR, £S5 ERENAE . X580 0E
Fr B AECH AR N T B E M Hdo ~ re~ mi~ sol~ lafHE Ll (Jacques, 2017) - XK F
HEVRF AR P DI R ERLERZ N F SRR TELE, EESHIFRAES
JEABTEIEHR B R ML B E O - R TR B F T 2 ST an ) “QiliE” s R A IR B, DR
R BT

O ARME L B AR 22 & R E N o 5 1l W X i 4 SR AT Y o B A ik RGEA
WA [F] AR A L 2 B, FERAE T N REIZRERE BTN P EIREX — A -
7 Kunlun Mountains(¥¢18), FH—PHEIENIZEFERN R COOE), M N BIE N IZEIE N
W)« XX TRERTEETERNEE ERNPE, METREEINTERETLETRE
BB STFITECE R ML AE B T R SR GEAA 5 )2 ) Bl — ki

AXHEL AT - BETHA T ERW RBINEZEES - F=TEEHA T EEAE
PR EE, X ENTET T REBHE . BT Y) T HEMHECERERE. FLTNH
TEIFERE /R E TR - BN BN EIFEERIARIET TRE, ik T ARRM
TAETTIA] o BTN R I0HT T 545 -

OFESKEGH, MARFMIES P EAE T ZRBR A, WEESERE %I .
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2 HFEMXIES

FAIGT TR B TAH AR08 5 T FEMERERIC, BH T LT REIR36R £ 21E

ER, WRIFTR o AT BISEM RN AR ZEES

Sof B R TE B X OIS o b

B e HORIE S A AR/ R X Z WP0E - FIRaiE - HiE - EIES . T
NE /RS XBAPRES AR AL - WIERNAERE, BWGEREE - 28 5

7

o NHEE B BTE BOE R RAE R, XI5 - PREECFIEPE AT 2R, SOE . Il

BRI H B 28R, LU DUHGE R B RTH R B IR) 2 EE AT 5N R, TDGEE R (I

i

FE) - N8 R (TRAAE -

H A8 R HIPTFUAER DT -

FAARAE) - B ALTE R (B IE) -

i i VE IR (7 ) AN

BB B B FIERE | JOB«—HmAE | BRI AE
Hif«— HiE TR« G TR« IR HNE B TN P 5
B IS TE——HIHIE | JO8«— sl EE | OB« mEEE
TR« HEIE | DOB«—HIEE | WiE«—SRHIE | TiE«—RAEE
POE+—— HE HiB«— RS | FIHE «— B/RERE | HIE«— 5l s
TE —— A GG IR TR TR —FKIR R FiE —RYNATE
TiE S HEEITE B — R s —EE | AE AR — I
Hi s I 2R FiE—HIE HEE—TOE 1EE— P hAE
EIE —IRGNAE | s —D0E PRI B —P0E | FIRAAE —EIE
Table 1: HFEMRP MW EEESN - HIEEEHBNFMEERBS - SHEIEETEH
BEEILTAIBEE B BMEFEE, T - AoBRRIE SAT B RS EBIOE B S
. Ac—BFE/RA - BHRH{ERFIES S ENES, THE-
3 E

RINEFENHEFEEWNER: FFERMEIFEZH . 5 FEMEH —MIES P4 E Hir
HENERN 7 —MiE S RN B N F R R o« X AIAE (NRIETUIGRERD), RS
FRGM A LLHSER BARE S BIE - BTSN R TR PRI /ST R, &
JRAT LU AT IBRE S AT FLiE R E , el LU FIE T Z A B Web TR - X /Y B B3R HUAT
DU IRE T B i R EE A S EERE, WREXEIFEMTHFEREM AT .
BT AL S, S — B Ml A A AR T8, 1 LUK & A 7 bk
HRAFIE -

HEER
HATERFRERMNERNABFETEEMER . FREI - RRMEA . RER - FBS/R
BERIER . FZAFREVLY - THEAHLE 4S5 A Transformerds - B {5 EAEAL(NCM) LUE X B FR
EE R XATEER L EREA) TR FEZ ARIES FSCAS(FERE L B H) . &%
AR 82 2| RIS 5 SOARS, FE Rl a ] Be AESHY HARE = SCART, BIAIA DU S # )
¥p(ylz)EE Fp(zly) * ply)/p(x) - ATNCOME FNFER (p(2|y) Mp(y) ) B WS 7T LUIEE 4
IR B B AR, (HE W2 IR T M BRI AR - [BURIEEERA (SCM) &2 T DL e 2
FHEAEES, BEE TETHWFSG T AEEE .. B SETER T RREIES RIApES
BHEMNFE, BEYS AR ERIEENPRY, SSRERERPOFIFESER. It
Gh, HTHMIESEEERATRENFE, RN EERERS - KA EIREEBE(ISCM)HE
W n-gram & FEEEAFE S 2 F#HTEEI SIS, JSCMESCMAL, EFEAN 7B AW
REE O G T S E R TR, (HISCMH R HES Z4H, B HMERERHE 5
TRE S S RIS - XM EN(SVM)E—MH T Z o Xiila2E ] H
%, B ERERS B B RN 2 PR P S EAERARRN . HTEIERE—TE29R
(AR, [R5 SE N R AT —(EA - RGN B, AP ARIF A RFES HE TR
VEHEEEA H B TR B RIENFEE S -

3.1
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Zh— P SVM, WAL EIRE S 7RSI N IR AT RERIRIRZE, FhkiE R T RERIRIRE -
SR AL IR < IR N - BeAh, R eREUNI S B 2 45 5 B 4G R AR - iR
K (DT) 2 AE AR B O MR AR R b TR A S PR SR 2 5] QAT R B R 7 R i
NEWFE, NMEREESR . DIMESAETERPHHBE T ZH L FXUEE, Hid
BERERNEER . &AMEE(MEM)/E B & A B S SR o SRR AT ISR IA N 7E
T R LR SR A AR R & i UG B K AORRZY BN R M o KRR« 7R3 R AEE R TR
HABMNEE, Hp0 &R TRNRRHER F 55 - MEMBIEAE T E ] LR G Mk B4
i, S#taE. HAEAREARN, WHRIUAKBIEIRESZE, THEK: BS/RB
REZ (HMM)E—MERIRS L, @€ KWEFFIFIPRC T B S B0 A Rt 72
PEATIERL . B — R SR BERBEAR SR IR SR R, BENLAE A — DIRSEENLFS, K5
FE AR IR AR I8 LA 2 2 RO A B R B — SN, E A RSP WL I BEATL R 51 o R ikt i
PR RO IR T 24 B A PRS0 Z B A0S B - HMMAYSR SR T8 R — IR SR e T
REIMZE R G, 2 T MEFIRREM LN EE - &KL (CRF) & F AR o i
B, T R EMEFFIX (— BIRE S FIRRID)MREFIY (— & BIRE S HFiE#o0) L
HIFHEBREP(Y|X) . FHEREIARIMEAET R TIRERENRE, FraftigtiseRA
—{t, EHHCHMMEU AT ZMSL R AT, BT UANER LT XER, BHEIIZ
AR BRER - TBIAHERM % (RNN)ELH T8 EIRF ML - MR 7 mE R
MERHEIRNNA, DURHUE LA BRAE, FHA 8 — 2 5 AR T 81 s RS IR
FARYEFSRCRAS T bR - EEARSEKINCIE, HaE Sobh B E KA« MLSTMEL
RIFESC LT LN T B L, AR B B0 SR R R R, R IR U SRR AR
RT BBEERRIER I, BT IR IR I BE R KR R, BRNNRIFE S 38 U 25 14 45 X LA
FATHAIT R, RS . TransformeriE — M2 FT 2RI LS, EF A B IEEYLHI R
TRNNAICNNAMELLTE 2RI LR S SRR, « X5 57 )5 BOSOE UL & F4F /5 1 CRE
AR, EARGESEET BER N BN REETREERMENL, B RIERT
— MR, B 2 IRESE AT SR EEE R R . HENTEENE . 1T
FRASEREL R -

AT IERE S IR ERNRIR( FEHHE), AT AETFENTIE(Oq) -
ETEHERERNITE(Op)~ BETIREGHINE(On)METHERTTIE(Oc), 2R, THEEI
REEWELTR

Dg: gt

Dp: [prolsp

Dz Bx P(Dg) + (1 - B) x P(Dp)

D MIX{D(1)s vers Piimys Pr(1)s ++0s PP(n) §

B 1. WEEFERBEN . HFSEREFE, PEREEE, TR R B F
., Igr~ I'sp~ TppER = NEMEE, doHEBMRFRERRNERTER, opHRTREKR
NEEE, BAENRBRFE, ENFEREZRIENEES —PNERR, o oM opmskit
FEEM, PRNESE(0<B<L]), IcBRENFE . BEAEMRE, (gof)(z) =g(f(z))-

ETHE /FENTIE(0¢): 2T HE R EMHT WA 7 PRENZOTEE -
CEERRES TR/ T/ 20 FHERENANRES TR/ TR/ 20T . ETFRNT
1% 5 A 1 SR B A ) — 1 AT B B AR B AT R B R R . SR THERNITE
M, ETFRNTERD T HRIESRY LB E, TR SR P o — L e i
R, KIERBENE S - BEKDESEANGEE, BRI RS & 3L
R REETFENTELSR LHUETETERN L, BEELHELZESHEFRAE
A BRI PERERCSS o Li%F(2004)82 T — D ERIESE, ZIESGE T B & (5 VR (5 E A 5L H
TNEERDOEM EEEFIERS - Bl dn-gram& R, iLIEFIENFLIME DL, fE

E, 2022%E10H14H=16H.
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B MR 7] B2 HF A5 B0 57 A B IF BT - Malik(2008)3 H T — & TH RN S 23 1 BN b
B-BREEREEEE, M TERSS A, RAREER T EE R RREGE RS
% - Dhore%5(2012b)f# F & HHENIATE MRG0T T A Mn-gram ENFFIESR, SCIL T ENHTE-2%
TH B 4 SR E T - WangS5 (2015) {8 FH AN ] 15 B 43 51 77 VAR ] 9 1 21 gA 75 F1 9518 21 D0E
[ i 45 SEAR AT E 15 - MerhavFlAsh(2018) FLER T & T KA 1L 2 N T 22 [ 48 (LSTM) i 4
HEs-fR i 28R AL - TransformerfE ST IR BOIRAS e i gs =& FIMERE, SKIEE R DR 75
T Transfromer F T AR EAE, FIH R LA HEIE & &% -

ETEHERWTE(Op): EREFIFUN—METHNIRE, AR IEFIE(F B B
2. BEEFSNRDAA, ZHEEENRESFRERINESEE, HFNFIES TR
FEHWESER, BRREMBEMESTE . BERIERNEES S BnEs ZEBPEER /3
A BTUHBRRA SO A . —eokul, ETEZENTENTZENARRA T ASESIESETH
TEF - 881, B IREFEZ ISR, OB NEFRINEEE - SR ERFER - GNGEHE
HRERIEME RS, XN TERERONS . FEAGAIRES —PERREN &
EHR, Z20PRESFHFHNERTE SRR - X SR E e 5% 5 5%  H AR AR
A%, SEUERMEFHEE RN T RZE, B TRER TR TIELS R ET
BERNTERN A — AR, XRTTERBTIGEL ST H/IE, BHIEMTFIESHERSRE
CE BER - KnightFGraehl(1998)F AU FRAR B2 e85 45 Gromaji(FF 5 H HHHS B 5615
HE - BRI R B SE DN SE SR fOMEZR S T R B SE EREE - Jung®5(2000) f#
TV REI/RAIRE O S T 2515 B SHERE S 1 - 1207 0l e & B 1A BORE 51 B R R Ty B
BAE, BABRAERE . B RELYT BS/RRRE 04N TF THME T R5HEEF
£} o OhFAChoi(2002)F& Hi T —PHIH L B LN CHM f) s B BB B s . vl A s
A B PR R E & F BRIT I SR N BN T o X T S s B T R R 40 B 1 B 4k
AR F PRI HER . HUORIE] - TR B/ A BB EEYR 59A %57 5 i FH 208 2 g g
FRUEFEH AN (EKSCR) A AL E 1 - DhoreZ (2012a) 5 HY T — - RFEN #1E F1 2 h7 Hb 75 1) i 45 SE AR
BIRANFEEFEEE . L EETAEGOINEEE M4 LR K EERN B 2SR E,
R UnicodeZ % B E[ 115 BY Sy by 1 T2 25 5 19 (URRER, IZIEBRRE A 44 SEAK 9> I BUE T B 50T -
B IR R R B R RS F B R T TR O RE

ETRANATEO): EEATETERMETFRN L. BE, ETHEENTER
ETFRENNERERS M, EMRIRBHIRTETFRNE R, ETFRENTEAR
REIRIFIVAC TR A S 5P EHIRRKERI B IR ETTIE BTG G XM ERITENNS, DIEE
EREEE, EEMEERBNEM . BREFRETERETFEMETERENEELE SR — 1A
o, T AR AR B i B AR - OhFIChoi(2005) 58 H T —FhF Z A& RS & FE AL, I
BESGERFAEREF SR 2 H 1B AR5 E 1T 75898 - AI-OnaizanfIKnight (2002) % T/H R
RN T —ME S EFRNFEMBEEFRE, I T A AER GRS

ETHEWTIE(Oc): BBREZNTETFREUTENTIEANRRTHE)HEGEkK . FiF
MEETEEZ DML RS LR E—R, RS A SR — MREEETE -
ETHEWTEAURENRGEAMGFTEMEELE S, BOBEREARNEIRE, SHEMLDN
HiFER, FHETEHERME NEZ . Ohfllsahara(2007) 15 H &% R AE G R 7 HIE
PIFHEEFI BRI HIE A0 - AR T — 15T 3055 m SV SRR AL Y J7 VAR B
TEERGE LA TEIEF - 80 AR50 ERREE TSR D %S HARERHIRARER
& o Karimi% (2008)# i 7 & TH&- T & HICV-Model /7 1% « 1% 77 VE7E Y 45 2 A1 5 B ) 5F
J&, R E T E NS AR E- T E RS, RIS R — R R E R . ARYE ST
TEREFAE AR, T A BT - NajafiSS (2018) I F R AL EET LN ABHAEE,
AT A T A E1E 7 DirecTL4+(Jiampojamarn et al., 2010) ~ Sequitur(Bisani and Ney,
2008) ~ OpenNMT (Klein et al., 2018) ~ BaseNMT(Sutskever et al., 2014)FIRL-NMT (Najafi et
al., 2019), B 7 —ERIRCR -

MRAE 3 FH RBOR B4 AR LAGr BT J B 7 SR AN B T4 7 i (FR S R R R
FAFRENLY « PRI - ST ENLSE) o BT ITIERRE AN L FELIR, R85
T 5L B AR A BT AL N et RIFAIIERE . (EREFEMEBMRENIES T AFIR,
RIE—ME SOt RN AR B 7 —FiE S, EXNEE KRR, B TR
KETT . MAT TIELFIE SR T AR, ERELRIEN RFMEIE T RELINZGRSERER

E, 2022%E10H14H=16H.
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IR

B RIRCR - GUT 22 ) T ARIRTLER 2 I FIERTZ 90, B WEE 22> - RI@E M -
T RMEANGES AR TR T AN 5%« BEBEEEANL, INZRERE R & 345 R 5
BREMEK, BEEFERREHEAERERIR, HFE LT UEERS SERIE
o HRE ST (RNN ~ Transformerds) B WL &e 7 > F I — /N 30, L EERREE B T SR
REELTH A NF IO T, BRSNS I HFEERRAEIERFZE TR, &
A — et 21 i R R R R e L8 2 ) 2 T IR MR - 0 — & E
BIE TR 2 > SR B2 BRI R 2 URFAE X SERFAiE B OK H BTARMERRRE, (EGE R LB AR
HERRRY RS H IR SRR DRI, AT DU TR 2 ) T IR BB — 3K

WEE EE, ERET N . BT RGN & ) R AR A D - X
ETIMBNERA S T, MET RGN WRBEERREERRNEL T, ZCRAImET
DRI 2 ST AORREY o Tk TR 2 > IR ALZ H bl & & BB AT RO I » Al — IR A 44 SE 1A
BEit & (NEWS 2018) I F B FAESS T, BR 17BN [ SR 2EAE IS R B0 R 2E 4 A
PAFZHL T FH SequiturFMoses I R 50, HAREIPANIARGE R |2 TRt [ g iRy« 5efE Y
FTERFESINT IS ERESHEN, HEIMESIEN R EAE T E—pst, ZEEA
WA TR LA RN NSRS 23 R A5 23 B (Chen et al., 2018a) « HEINIE, KTFHFRAEMN

WIBF I MRS IR E , FRIR RIS R AR - &5 AR R - IZREEE

AN, DARERIMIAES

=

[l ERI S -

ERFIRGE, XEEX RS &5 5 KRR IR E &R0 - 1

HYFR—EF ZABERE, Sr5E iSRS O ARMERE, B LRI LB A

S EE REH BB [z BIRE (FE) TR ()
(Knight and Graehl, 1998) HiE—%E GRS N/A(1,549) TR (64%)
(Jung et al., 2000) S Ll TRGRRRER N/A(8,368) A EE(87.5%)
T (Oh and Choi, 2002) JoE - HEHE BB N/A(7,185) TR (67.83% ), F-FFEITZ (93.49%)
] e FESEHHIED o s (D:MRR(87%), K& 1% (80%);
D (Surana and Singh, 2008) R % S E) PAIE R L N/A(2,000) @:MRR(82%) KT (71%);
o E i — T 1E . TR (97.3%)  F{H(94.2%) , MRR(96.8%),
(Dhore et al., 2012a) TR S K] N/A(15,224) FIE(93.2%) FETR(95.7%)
(Li et al., 2004) TE DR A RREERE N/A(37,694)  IEMVERZ(70.10%), ) [ERAZ (37.9%)
VAT R (o [
(Rama and Gali, 2009) S M (Y ' i ffﬁa?f%ﬁﬂfjgf%
(Dhore et al., 2012b) ENiE— e FAFHENLIAIRTY N/A(7,251) MR (65.01%) @1-gram
TRiE-IED SFEIFE{D(0.8454);
%Ea%?&@ d @(0.7760);
BB EREOQ 3)(0.8042);
Bl — T INHE@D @(0.9006);
FESPHIAES HEREIVHIRNN (5)(0.8673);
(Grundkiewicz and Heafield, 2018) EEZFK/RIEG  MIGHE-FDEEE  NEWS 20184 (6)(0.8405);
E S BE S ENHIED (D(0.8515);
FE wi—@“;iﬁ@ @50.83003;
PESTUED ©(0.6791);
?}E;tﬁ%%@g@ %(0.8893)): }
R B (0.7532);
BHESFRAED ERR((DI1:(0.45),11(0.53);
PE LA HRIEQ Transformer T @:1(0.44),11(0.49);
(Merhav and Ash, 2018) HiE— R BRE® FTFTLSTMASRIG2S  SubWikiLang® B1:(0.51),11(0.60);
TE-HIED -G ES Y 11 ®:1(0.35),11(0.40);
ARG —$EG (®I:(0.75),11(0.81);}
e NS ORI RBURA 1 WERF {IE 17]1(53.9%), IE[FAT1(51.9%);
(Chatterjee and Sarkar, 2021) B/ IEDA RS e B L T SRR 11 N/A(1,000) R 1(45.2%) % FITI(43.1%) )
VRS bid
(Al-Onaizan and Knight, 2002) BT 7 A1 — BEE ﬁﬂ*ﬂ%ﬁéiﬁ%%%%%% N/A(—) TR (49.08%)
T S P TREERHEAL 1 - HER{
B (Oh and Choi, 2005) 9;;1%%}&@ BT 11 EIJ(SS?(%{%ZOS)) DI(62.0%),11(63.3%)TT1(66.9%);
AT HEFIENAES 1T oD @1(66.8%),11(67.0%),111(72.2%); }
(Kaimi, 2008) FE—BIED BIREERE (D:N/A(1,500) O:IEFE(74%)
’ BHE - THEQ R R (2:N/A(2,010) @:IEF(53%)
P A IE — 25D ) SFHIFE{D(0.9087);
T i HONFQR %ﬁﬁﬁ* @(0.7678);
HA HiiE 347 (3) ’ @) .
A8 (Najafi et al., 2018) f%?;"ﬁ ﬁ?‘ﬁ)i) OpenNMT NEWS 20184 (0.8098);
TG ®(0.7113);
Jen BRI BaseNMT 0.7113);
IR S HIEG) RL-NMT 5)(0.9515);
JiE - EHE® ®(0.9373);}
Table 2: TFEFEAEMLBEA . NARSHREERIFRATF, —RABEERTHAKX

N, AR MBI EIRSEIE LR IT . EKSetMEJSet BB £ E TIEIH -

B R E T A F AR W SCE, FIITI-533200, A, TE, 20224F10H 141216
(c) 2022 HIEAPXERFEWHHIBEFTFLNBERE
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3.2 HFEEH

B R B AT IE R B AT TR EE B Web FRAZ 4 H1 SR 1Y« SPATIE R 2 B FhE 2 Fh
B E HINTT RS o W57 AR —ME S B —FhEi 2 FE 5 RRETRENIE - T HUIE R
MELZ MBS HISUAR S, SFE S HSCREMUE, (BB THERE -

241k, FEME AR E T SIS EOR o XEEARAT U h =2 BTHEEME
U ~ BT LR ST BORFIEE T A L3 -

ETiEFHCUE: BT EEMEOUER IR & 47 80R] HE e 7 1037 2.2 8] #HE 1
P, SRR RV E IR RO AR S B - AT DUV 55T B RIS, a3 SCH R R
Bk KA TFFH(LCS)H LM Jaro-WinklerBE B (Jaro, 1989)5H.1% -« Udupa®s(2008)#H T
— M & SERSEANY) NS YIIE R T, %07 IRE T B S SO LU AN S A AT AE
BRI AT ELE R 7 4 SER SRS ) -

ETHLERES): ElL-Kahki% (2011)52 H T —FHIE5R A F BRIZIEOR % HAR 0 A A A A58
ARSI RAE TR 775 FP 51 A0 B PR 4F P51 Z R BT o Fukunishis (2013) 3 H T — Pz e &%
SRR, I ITIEAEN F7 i AR A 5 A AE S8 R DU 7 3%

T A I Karimi(2011)8 & % T 9 S BB &8 4 58 BB A o A7 ot
W o Wuf(2012)ANEWS 201288 i T —FEEEFEFFE RS- A1) T 21 FFEE, FH
P A B HE PP 7 VA A [RTASE T A T 45 5 A e i de (A AR« o rp — PP EE BT T IR R T
LBIERIEP SN BRI . 7 — PR ET X T4 R R R N B B G 22 S EHEF AT - %
e SR SR AR o T ML B HE 7 7 A R & AL W] AR S - R I E i P RS AL A 45 5 -

3.3 RlEHE
5 e 77 v RS P B 3 AR ORI i 2R o Zhao®5 (200712 HY 7 —FRE FRa oy /R A KA
TURIMEZE R BE 1M 44 5L, BbAh, B 5 NGRS EINENSITTEIE SN E B 505

B E, H—PRE T HEFEFE - ChinnakotlaZs (2008) 1 & T — ™ E[ M 15 Al 2 4 Hb B 2| 5
EREESEERRAL, REREM - SERBEZMBORNERHAEE T —i -

4 BFEERERR

HATS AT E RS HIBIRSET T BB, R3FTR - JIHEESRE S Bl
AT LURE (2% /M%) B, xF TR DT M ERE SRR, Bm B A48 ISR AR 7> -

e NEWS 20182: 4ENEWS 2009(ACL-IJCNLP 2009) NEWS 2010(ACL 2010)~ NEWS
2011(IJCNLP  2011)- NEWS 2012(ACL 2012)~ NEWS 2015(ACL 2015)fINEWS
2016(ACL 2016)Z 5% O R FiF L Z=AE 5 W i 4 Lt &, BERE— 1 EHF
&, HTXEZFE S AN FE S T ARG T BRI -

o 1 H EAEEE SO 5T BT (CIKD) R « HiE -« BABEIE « FIRAE - T ESE SR T
—RINGEAETFHREURES, XEHIREC S KRERBAAL - B & FAMEARRIBEIIEE -
EEME BN . P AT HERESHERBTOEP &-DOEEIE £ (CHD) « I AL
PREE(CEN) ~ o Z £ 5% (CEP) ~ F* H AZEIRE S (CIN) « F H #i & £ 3R 5% (CIP) -
Hif-ZE S A EIRE(IMP) - HARAFEIEE(ICD) - HEALEIRE(JEN) - FHlEExR
ANZEIEEE(KEN) - FIEE S 2 5E 4 (KEP) - #I6E H A& EUE4E (KIN) - FiffE 0 2 5)
P (KIP) « BHERN A 2 EE S (KCN) ~ BAEEH 3 2 2R 48 (KCP) ~ FilH7{H1ESME 4 T4
A (DAFNA) - FTH7 (A3 4 5038 42 (DAPNA) « 36 E W BUERANE R = h A B L B
J&(XOFAC)FIH s A2 EHESHE (CVP) -

o WIE-BIEEHIERY WAEE TR RIAEE- B 215 a4 L EEESE, %0TH HRk
HEARHE -

2http://workshop.colips.org/news2018/dataset . html
Shttps://wuw.cjk.org/data/all
‘http://catalog.elra.info/en-us/repository/browse/ELRA-M0104

E, 2022%E10H14H=16H.
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BIEE BN /BIEE BRI BIEE BN /BIEE B
TIEFRE 32,781 CHD® POBEPHE - DOE #BIF60 7
FRIEHIE 29,273 CEN® PUE - HETE #2005 N4
TTE TR 15,386 CEPS DB —BETE U=
TR — T 17,677 CJIN® POE—HE Bit20005 A4
BE S PE 43,318 cJps PE—HE B 105 A
PUE T 34,002 JMP® HiE—13fh #BIF 310 Hb 4
B R E 5,256 Jcp® HiE 315 #BIT60H A F 4
BETE S EHE 14,937 JENS® HiE—-BaiE BT 55 0 A&
NEWS P FAKRIE 12,957 KEN® HEEE — I #2005 A4
2018 BB S PR TE 12,955 KEP® AR s A9 Hi4
FiE & INFE 15,623 KJN® HREETE - H R #2007 A4
TEE A AAE 12,501 KJP® HIEE S HIE 29T H 4
T ARIE—TTE 11,447 KCN® BAEEE - POE #Bi1F 2009 N4
HIE H B 30,828 KCP® FBEEE - POE AT 4
- HXNF 12,514 DAFNAS BB PR RIS HBit24H N4
B FHEREE 9,387 DAPNAS® FA[ 37 18— T T HBIT 1 4
PR (A E— T 33,354 XOFACS B N E A= bz #Bit 25005 A&
TR — TR 8,000 Ccvps DR #Bit4.375 N4
TR T 13,204 | TEE-B 5 ZERORE HiE- G =IE 624,168
BTE S RE 164,640 Fdr POE—FL 797,452
HE R 98,820 SEAR%I S P IE 869,136
SubWikiLang %?%alﬁfﬁm% 74,973 TRANSLIT ﬂfﬁ:ﬁ:ISOﬂJ 3,008,2395L1K
BB A ERE 50,049 ParaNames I 4007 14,017,1683E1K
B[R — B 15,898 Trabina 591A 1,129
FiE — Arpabet 126,191 BanglaNLP* T NIFE— T 13,214
it ‘ Ep ﬂﬂi%gﬁﬁ 32,508 Xlit-Crowd B i@%—%& 14,919
Transliteration 2 MIE—TEE 28,88 Xlit-IITB-Par ETHE — 5T 68,922
LR E-TEE 21,342 TINSW TG 12F 1538 T F ik 4%
EESTERILE 39,707 Aksharantar 2AMEIEE S - HiE 260017
Bittlingmayer* %?ﬁ%?ﬁﬂ%% 37,505 FIRE 2013 Ep ﬂﬁ%a%ﬁ 1,462
YR T 78,663 Praneeth* TE—Ze o G 38,568
HIESRIE 179,853 ANETAC TG PR AT 79,924
EnToFrNE® BB kB 1,167,263 EnToSSLNE?® TE -6 M Th RIES 26,155

Table 3: HEHEBERE . FE: FENEWSHR SMEIRESE L —Er0EMM F#TT &,
FER ARSI T BL N —EEI - AR ERUNERETHERNTSH, ETEF
BAE, MEENSER . ETEE=ZEAFRMNFT NS —IPA, Arpabet, SAMPA, H
F Arpabet SRR 5T RIE (ARPA)TF X MBS F AU o #FoRBURS MRS R EE & b
%, X EAES (BN ZIR OB EIR R AR « $FRREIRSETRZN 28 4 AR -

e SubWikiLang®(Merhav and Ash, 2018): &3 M 4EFEIE (Wikidata) 5 5 J5 12 iR A LS
TERNIRIE S FI4E N B EAEEE - RoscaflBreuel (2016) M 4EEE F BH(Wikipedia) b1 @i HF H2 BT
BT h AF B BB RACMUL & 7 S L [FIH AL - EREEIE SRR R R E e 2 TFN
— P HHEMIMERXZESHBFIRE, BERNEEER - 4R TR DU HAb 4R
% (Wikimedia) T H ## #t ZFF (R ENTHIES), HAREDOEEE — > ElE—MEH T
M, BHME—REF IR . OMUKR B 782 RN R O — IR S A 8,
EoALR R E S R R AR S SR

o LA SEASIF(LDC2005T34)0:  HiTE 5 H@EEX ¥ (Linguistic Data Consortium, LDC)#2
kB U WHT A B U SOR A R B VDGE- SO 44 FREE RS % - LDCAE HIR -

/Ny

KB ARIBUFBIT SR EHMAE S ATTERE, RETESERIL A6 -
e TRANSLIT?: HEIEZEIJRCNames(Ehrmann et al., 2017) ~ SubWikiLang® ~ Geonames® «

Shttps://github.com/steveash/NETransliteration-COLING2018
Shttps://catalog.ldc.upenn.edu/LDC2005T34
"https://github.com/fbenites/TRANSLIT
8https://download.geonames . org/export/dump/alternateNamesV2.zip

B P ET G F AR R, B31TT-33200, A, P, 20229103 14HE16H.
(c) 2022 HIEAPXERFEWHHIBEFTFLNBERE
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AR TE-FAT o7 (118 = I R0 S e B R R BT B 1 5 B 4 SE R R B R S [R5 —
FE B AL - P2 A REIE R S 1802 FIE B HIZV160 7 5&iA 4k, LLIAI3007 & WRAE
& (Benites et al., 2020) -

e ParaNames'%(Silevi and Lignos, 2022): 'EK 5 SubWikiLang® H £ FEEHE 2 T4 [R] A1k
7. FrAFRYE, SubWikiLang A& & JLFI AL EHE, TMParaNamesfl & | 4E %R
FRIFTEES N, 8 AL L - BN = Fhaiik .

e Trabina': Wu##(2018)FIH (E42) B/ 2GRN, 1EH F11297 72 30 ik 2 B 1% il
THOLFES, FH— M2 FEMIESHRAE SRR, Bl T AERAERERE.

e BanglaNLPFHEAfiBengali. AT [X i 53 4 1 T — 1 A ke I BERE 5 ) T i -
A AR

o Xlit-Transliteration'3: {EZFERLTE M HE BIFBY N GI& T =MEIEE S (FIHIE - 0% A
B ALREHE)- BB IESE -

o Xlit-Crowd!*: FHAEL/FMLM 5 Amazon Mechanical TurkikF%, 615 14,919%F EI#11E- 57
FIE1EN (Khapra et al., 2014)

e Xlit-IITB-Par!'®: HMoses& RS I FV R T 22BE AN ED BEE 5 HOR O3 (B 5 1E-E #
B PATERE T B R, f468,9220 H %4 (Kunchukuttan et al., 2018) -

o TENSW!6.  p {8 A I 7 i B /R o JH A 38 90 4% Fp 4 1 22 B A0 A5 =K 1) 97 75 42 Bk Bl 127178
= (FIRLAE « YAE - 98 - MEEE . EIHE . BORRIE . HIE - FIERE . AT B
T PHBESFIE « AR TE) B E RS SRR -

e Bittlingmayer N4EZ TR T 7 IIERNLREILE - M fEiE - BHrE - FuEHAES
WEHCRIRRBCN A —F4F, IWMER T WS FERIRE

o Aksharantar™®: FI21URHE]FE VA & SR 195 AR, E AT ED LR S ORI A TF 3580
PEEE (Madhani et al., 2022) -

e FIRE 2013"Y: FIEEERRIBIZE W (FIRE 2013)#R T — N/ NOEN I TE- T8 A5 %
BORSE, ZEURSE S E T E IR 5T R IES R HI(Roy et al., 2013)

o Pranceth A4EE FRFTIE R SCEIRE A, DLEAEEHASHER S - MENE M
v Reddit AUt RIS SORF F QIR T 501528 5 [ R R -

o ANETAC?!: — M IERIMHAE R4 L EE RN REIER, ZEIRERATIREN
SPATEIETE R (Ameur et al., 2019) -

e EnToFrNE??: FH1,167,263 1> S 1B FIVEATE PAT i 44 SLARE R, LIRS - HH . H
J NN Y 1 P SN 2=

“https://github.com/google/transliteration
Yhttps://github.com/bltlab/paranames

"Uhttps://github. com/wswu/trabina

2https://github.com/arijitx/BanglaNLP
Y3http://transliteration.aidbharat.org/#/resources

“https://github. com/anoopkunchukuttan/crowd-indic-transliteration-data
Yhttps://www.cfilt.iitb.ac.in/iitb_parallel
Shttps://opendata.transport.nsw.gov.au/dataset/tfnsw-station-names-other-languages
https://github.com/deepchar/deepchar
"®https://huggingface.co/datasets/aidbharat/Aksharantar
Yhttp://cse.iitkgp.ac.in/resgrp/cnerg/qa/fire13translit/index.html
20https://github.com/notAI—tech/Datasets/tree/master/En—Te_Transliteration
2https://github. com/MohamedHad jAmeur/ANETAC
“nttp://catalog.elra.info/en-us/repository/browse/ELRA-MO052

B R E T A F AR W SCE, FIITI-533200, A, TE, 20224F10H 141216
(c) 2022 HIEAPXERFEWHHIBEFTFLNBERE
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e EnToSSLNE®: H-CHIEF 126,155 11T an 24 A, AETEN SRR HTh R
B EALTE  GRINANLTE - 5B HIE - HEGHE 2RI BRI SR ILE -

5 HEEREMIER

FENREMIEIRZET, FATE LA HHERATSHE XL

o N: SR A SR (FEAS / 24 B ) UKL -

o J: NS SURIN S F s R (PRE/ IEM S 45 5 IEGE -

o K: T ARG H AR 13 (BT /4 25 5 %GR -

en; (1<i<N): MKEFHNEENSHZTEERYE, TRESTHRE-NEWEZ
KR IER & R R AR UL -

eri; (1<i< N, 1<j<J): MIREFFANLERENSHETF-

eciy (1<i<N,1<1<K): WIS LAER I EEEE -

FAVRIEINE LSO F FIERE R EZ AN TRIRAT T, R4PR .

E X ~nE
BIETINERRZ (Top — k ACC, RIFRACC)FR
FE TIN5 SR MR s KRR M S R P A S IE
PRI, RHE AT FRNERG - E
1RGN BT R B I RER | Top—kACC
Y, MERORIFIE RIAE RARA S EET | _ 1 N 5T kK { Lorig = cin (3 i)
RUCHE o 5% KELL - AR (5 th B A N &=t &g=te=1 ] 0, otherwise
R(WER)FER, MR BIREERR M
91(Chen et al., 2018b) -

BEE(R) - FBHE(P) NI HREF N F s
B a5 BAEREAOTERR - EATREEEE ()5 | LOS(6r) = 5 (el +|r| = ED (c, 7))
AR SH T () R KA L TFFFN(LCS) K | Tim = argming (ED (i, 7))

ARSI, LOSHic. T2 FRSEE | . _ 10S(c run)
B(ED)IRRE, B F R e | Il
BERSUSE || Fmclf KB (Chen cf al, p; = LOS(eur rin)
2018b) - e

FRAFE(RIFE) & & B Ekin S szl
HIZHFZ ANER, ERINFER T RFP . Xt
FEMEA, YRR S EES % R x P,
HILCSHOR, FERN0. YHE—MEmidns | Fi=25 5
HA—1Z%Z1HEt, F{EN1(Chen et al.,
2018b) -

R EIEHES (M RR) 2% E — AR, e
FRERMTIRT BT EFTREOHELEE | vRR= LN L
HIPPEME, 1/M RRZFETREEANS A I &84 '
BT . MRRESTIE IR & RAR 45
FE1Tn-bestF| R TMHAS (Chen et al., 2018b) -
PERGEIE(MAP)S MRRITAR, MAP%
BTIEZ%EE1E, BHEE T HiMNEEW N
Hin-best MIIFUEEE . num(i, k) RoRk-bestFIRA | 5 )5 lz 1 <

N n;

. 1 _
ming 5,735 = ¢1(3 7, Cip)
0, otherwise

U

53/ ) IR (350 (Chen et al.,
2018b) -

SRR (CA) B & T & Pn T ICRL 7 P RO L.
. BT AIRECERENR, B | oo IM=ED(er)
FEIIFIA1(NieBen et al., 2000) - Ir|

Table 4: FHFAESHHIIFNTER -

num (3, k))
1

k=

Zhttp://catalog.elra.info/en-us/repository/browse/ELRA-MO051

B R E T A F AR W SCE, FIITI-533200, A, TE, 20224F10H 141216
(c) 2022 HIEAPXERFEWHHIBEFTFLNBERE
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6 ARRWFFTITEAIT IR
6.1 MWEAT - BEBTERESR

HEl 2R — AW EEHIT FIFEROTNAES, FHRE T AT EFEEEE . B
A LR MARFEEES T ABEE - BIREMEAE K . BREREARENE, Hi%
AR AFEIE S MG — ST R ESEEEE . TFEUEEAR TEFAIESE, H R
HETH) SRR SR EARR T A ERBE . 2N 2« AR LSRRI - & B A BIFEEE
S P T2 R A 55 OB SR I LA R e (LA R AR SR P o HUARM - B A FE S %
HARD) « EAFEHESEAEREM L, SFAES B REL RS R T 2Bk 15
PEEERIAEE, X0 TEH RN 2 ERAMAEAEN - FENMREER AR NS EK
TEATTEZ FARITEREILES . B EER, X DR LT KERA - SEAAS BRI -

6.2 REFESTENR

MEIPER B iE iR £ h TR E7000M1E S T 302, MAERZEEFIERE
W F . XEESHERERD, RAREFRERRIR, B ENRRIRIES (Magueresse
et al., 2020) - [KFIFIE SR FHMIIGEMN, MZHEENEIE - BBHHE LT RKIE
2%, BN EAFLE  (EAEMANEN E AL KA E 2000 K B IRIE S . AR 2512/ N
EAT(Tsvetkov, 2017), FXEEFIF A EFLARBEGHIAMMEFEIR . 1o, PFREE
AT DLCHFFREAIE S, Pi L ORGSR T R ) - R E R —H — B BUR Y R &A1 E
R~ B ANOMEEMERIES, FMABARFERRBESER AN EREH RN E - £
RRIRE S B AR, —L 2B TR 2l T — 25 1% - LS5 (2019) 52 H T —Fop i 2
TRNNARBL S — MEBRILE S RS T1% - Upadhyay##(2018) 82 T — M LR A
PSR A7 0 2 PR LAEE B R4 O A Bootstrapping Bk « {H 330 77 12 (A3 SR 15 S s 3 foF
MERBOL - RAEFIHEFIES, BOTEBAR D HEATF - —2 KM Z MR35 20
T RELGREHREBIRNFE - R AE S /AR - ST R 22 SRR LR =
BRI S B .

6.3 IR S)ERIR AT etk

WA R TIRE 2 S E SN EM s, (eI DO EIR T 85152 (Santos
et al., 2018; Shillingford and Parker Jones, 2018; Khare et al., 2021) . HAEZFHERME - 210
P BBMHTERFRNIMTERTE, AER0T ARELZ(Alam and ul Hussain, 2021)
BRI T2 NELLEFRERE . RETERET ATV, FEEZEXHXNIEST X
HEEMEE - A%k IBEEE)HTHR, Ot HEFEES, AT TR E . BT
THERITE - RER SR BN BE S 2R IR AT AR B N ER 451 - (B
THARIK SR E 2 S B FE TS T 2B RE 2 S+ X H R LUEE rml i, tot
FE YRR 2 S R B 4 22 ) BIANRTE 5 & B B AL ABAT T Z TR XS R R 2R o TR 23]
PR ATREF IO ARHE, BETERNEEN RS BRRATAREN HFE T o fEs E ek
o 1% A R R A R IR A BT R, BB T RA BRI B —ZRE I NS E
IR WF L ER, EREEERNEBHRIER T EENRE, P BREREMEERA . &
INRIAE O A — B BER IPLHI(Alam and ul Hussain, 2021) ~ FIIRE]E (Moussallem et al.,
2020) ~ B AL 77 % (Hou and Zhou, 2020)5F kX HAEH 7 — @ AR, [H & H R N6
BEEDRE )R —EFRE, IRTFEE 75 (Cremer, 2021) . 7 T EETIHRE K
BIFERANE B AR EN BV R GEEATE - TN - BRI - FEEISE) (Muscat,
2011), EARRR S BTN TISEH T T TR 2 e & Rt DU ARG INEN - &
BRETE - AT - R, SRR TORFEEEMIFTA T -
6.4 TSI T EERIEH

AR, ETIREEINERIEEZENHE, X&E TUNEWSHHT & Frig e R
BIREPATTOR . EXEHRMCE T & BIRE S, B F e KR E DR B IRTE S (Khare
et al., 2021) . REEETHEEX I NEIFEY LB TREFME, BXXFHFRIIGFELD
KESREFATIBRE - BRIBESEMIES SN, RN TEBEFHASREZES, WPGE -
ENEEIE « BB~ BiE, ez R/ @ Wi s R EaR % - BR 7T RN BT A BT 7R 4L

E, 2022%E10H14H=16H.
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TEERIFIRIN, TR ) R & BEAUE B BRA) — MR IR 7 28 (Maimaiti et al., 2019; Wu et
al., 2022) . 1ER2E ] 1) F B AR R SCHRRY (YR I80) B HE 70 2 RORI 3 = AR % ik 8] AR AL (H b
s P, AR N RE B AN ZRES (Rt AT AR BN R ROMERE - SOE I it R )iz
FEFHRES, SREMERNFTENFTEREZN, AT LUESEE R ER SRR R . iE
F-JE R OE- HE S BIR S LI — D E A (O TY), RIE X MREE GRS S - B
PGS PR (FRAY) - (HIXEAPEES — DR, TER(8) Rk o > SRR B B ) — Aok
B o REFR—ERIIESEME . 15 BERETHAAEE LA, XA T
THARTIRITZALRE ST, XHERB 2 IR EFIN - B THEGE R PRI H B21ERES, RE
BEAFABTIXNESL . WRZIERZEIRAELUE, BiFaxhEB > 2RI ER, X8
T ARRBATEWFRI T[] -

6.5 ZRERETIEMEEE

BN EE AN T RFREIETFAENR>, BEZrEETEAS R, £
AR JTERLS, AHEFNERER . ARAEFTEMNESIAR, Teds LR
Jifi(Usunier and Shaner, 2002) ~ & [F X, 214 % &% (Chen, 2013) 87 AES BN - KE
OB T RSN, FERBRERSFETNETIES FRXRENRNESEAN, B5F
TR S BURBUE « B A REN S RmEN - R - Bl HEFEELE
AR IEHNBE AN ZETFERFHI . EFER—EEE b FRER L FFE RN
4, Karimi% (2011) ¥ AN E IS T E#H1T TH A KR, Nicolai% (2015) R = g A 17
THAEE, Najafidh(2018)#1T T #HAEMBE SE 5T AL & FIE S, MATAYSSE R4k [F#E
RPTEETEESGE ST RMERE—TTE.

6.6 AFHXHFFEFER

FATIRF EER —MIE T IE RS RENFRER S X OEFER - ik PUEE
HEKH . FE B /8 FINEESXFEENRNERER, F—EATHFEEE
R AZPOEEFHRIEM S, PEAMAZERANEDOEH S, aBHXKREZ AN
T A AR B2 B P (Xing and Feng, 2016), MiZEF W « M1 1# X A& AR
BAPE - RBEPE - BOCETEATMA S (Man, 2012), BEEFTINEH X A A % 50N 2 B
B WNE - RS/ E B E TR S (Su, 2022) « SXFERYRIEHD TR T HRIEDCE F, Han
ViReaganfE KRN ER, SEENER, MEENIENIIR; BushfE REERENA, S8R
A, MEEENAR . XEETAMAERFENSE . 2HR - EFI - SXEIE - #
B S 22 U5 T f AL ZR SN R AR RS BN - SR AR S R X IR R B 3 AR AL AR Lk
TRESERANOR B AR XA E AR, X EARRERFE R . FFERRE—ERE
ERERON HX AR SRR, §EO9 T SEANE S O AU ER A N B

7T i

A TAEF, FATEBE T & ¥R SRR TN TAT T KRB, FR &%
HHREMEMFEbR T TILE, SRJETEH 7B T3 X E R iR i R I R AR BT 5
[T T R -

FEXME BB AL, FEEFTAER N I, R PRIAR AR EE S 21538k E R - 1
EEFEEAMBGLX — R SR TR & X8 E L B K -

22 CHk

Yaser Al-Onaizan and Kevin Knight. 2002. Machine transliteration of names in Arabic texts. In Proceed-
ings of the ACL-02 Workshop on Computational Approaches to Semitic Languages, Philadelphia,
Pennsylvania, USA, July. Association for Computational Linguistics.

Mehreen Alam and Sibt ul Hussain. 2021. Deep learning-based roman-urdu to urdu transliteration.
International Journal of Pattern Recognition and Artificial Intelligence, 35(04):2152001.

Mohamed Seghir Hadj Ameur, Farid Meziane, and Ahmed Guessoum. 2019. ANETAC: arabic named
entity transliteration and classification dataset. CoRR, abs/1907.03110.

B R E T A F AR W SCE, FIITI-533200, A, TE, 20224F10H 141216
(c) 2022 HIEAPXERFEWHHIBEFTFLNBERE

328



HEESY

Fernando Benites, Gilbert Frangois Duivesteijn, Pius von Daniken, and Mark Cieliebak. 2020.
TRANSLIT: A large-scale name transliteration resource. In Proceedings of the 12th Language Re-
sources and Evaluation Conference, pages 3265—-3271, Marseille, France, May. European Language
Resources Association.

Maximilian Bisani and Hermann Ney. 2008. Joint-sequence models for grapheme-to-phoneme conversion.
Speech communication, 50(5):434-451.

Soma Chatterjee and Kamal Sarkar. 2021. Machine transliteration using svm and hmm. Int. J. Adv.
Intell. Paradigms, 19(1):3-27, jan.

Nancy Chen, Rafael E. Banchs, Min Zhang, Xiangyu Duan, and Haizhou Li. 2018a. Report of NEWS
2018 named entity transliteration shared task. In Proceedings of the Seventh Named Entities Work-
shop, pages 55-73, Melbourne, Australia, July. Association for Computational Linguistics.

Nancy Chen, Xiangyu Duan, Min Zhang, Rafael E. Banchs, and Haizhou Li. 2018b. NEWS 2018
whitepaper. In Proceedings of the Seventh Named Entities Workshop, pages 47-54, Melbourne,
Australia, July. Association for Computational Linguistics.

Yan Chen. 2013. On lexical borrowing from english into chinese via transliteration. FEnglish Language
and Literature Studies, 3(4):1.

Manoj Kumar Chinnakotla, Sagar Ranadive, Om P. Damani, and Pushpak Bhattacharyya. 2008. Hindi
to english and marathi to english cross language information retrieval evaluation. In Carol Peters,
Valentin Jijkoun, Thomas Mandl, Henning Miiller, Douglas W. Oard, Anselmo Pefias, Vivien Petras,
and Diana Santos, editors, Advances in Multilingual and Multimodal Information Retrieval, pages
111-118, Berlin, Heidelberg. Springer Berlin Heidelberg.

Carla Zoe Cremer. 2021. Deep limitations? examining expert disagreement over deep learning. Progress
in Artificial Intelligence, 10(4):449-464.

Manikrao Dhore, Shantanu Dixit, and Ruchi Dhore. 2012a. Optimizing transliteration for Hindi/Marathi
to English using only two weights. In Proceedings of the First International Workshop on Optimiza-
tion Techniques for Human Language Technology, pages 31-48, Mumbai, India, December. The
COLING 2012 Organizing Committee.

Manikrao L. Dhore, Shantanu K Dixit, and Tushar D Sonwalkar. 2012b. Hindi to english machine
transliteration of named entities using conditional random fields. International Journal of Computer
Applications, 48(23):31-37.

Maud Ehrmann, Guillaume Jacquet, and Ralf Steinberger. 2017. Jrc-names: Multilingual entity name
variants and titles as linked data. Semantic Web, 8(2):283-295.

Ali El Kahki, Kareem Darwish, Ahmed Saad El Din, Mohamed Abd El-Wahab, Ahmed Hefny, and
Waleed Ammar. 2011. Improved transliteration mining using graph reinforcement. In Proceedings
of the 2011 Conference on Empirical Methods in Natural Language Processing, pages 1384—1393,
Edinburgh, Scotland, UK., July. Association for Computational Linguistics.

Takaaki Fukunishi, Andrew Finch, Seiichi Yamamoto, and Eiichiro Sumita. 2013. A bayesian alignment
approach to transliteration mining. ACM Transactions on Asian Language Information Processing,
12(3), aug.

Roman Grundkiewicz and Kenneth Heafield. 2018. Neural machine translation techniques for named
entity transliteration. In Proceedings of the Seventh Named Entities Workshop, pages 89-94, Mel-
bourne, Australia, July. Association for Computational Linguistics.

Bo-Jian Hou and Zhi-Hua Zhou. 2020. Learning with interpretable structure from gated rnn. IEEE
transactions on neural networks and learning systems, 31(7):2267-2279.

Guillaume Jacques. 2017. Traditional chinese phonology. webpage, http://www. academia.
edu/2261629/ Traditional_Chinese_Phonology.

Matthew A. Jaro. 1989. Advances in record-linkage methodology as applied to matching the 1985 census
of tampa, florida. Journal of the American Statistical Association, 84(406):414-420.

B JEA R F AR SUE, BILTI-E33200, Ba, HE, 2022410 A 14H & 16H .
(c) 2022 HETPIFERFEHHIETFLWERAS

329



HEESY

Sittichai Jiampojamarn, Colin Cherry, and Grzegorz Kondrak. 2010. Integrating joint n-gram features
into a discriminative training framework. In Human Language Technologies: The 2010 Annual
Conference of the North American Chapter of the Association for Computational Linguistics, pages
697-700, Los Angeles, California, June. Association for Computational Linguistics.

Sung Young Jung, SungLim Hong, and Eunok Paek. 2000. An English to Korean transliteration model
of extended Markov window. In COLING 2000 Volume 1: The 18th International Conference on
Computational Linguistics.

Sarvnaz Karimi, Falk Scholer, and Andrew Turpin. 2011. Machine transliteration survey. ACM Comput.
Surv., 43(3), apr.

Sarvnaz Karimi. 2008. Machine transliteration of proper names between english and persian. RMIT
University, Melbourne.

Mitesh M. Khapra, Ananthakrishnan Ramanathan, Anoop Kunchukuttan, Karthik Visweswariah, and
Pushpak Bhattacharyya. 2014. When transliteration met crowdsourcing : An empirical study of
transliteration via crowdsourcing using efficient, non-redundant and fair quality control. In Pro-
ceedings of the Ninth International Conference on Language Resources and Evaluation (LREC’14),
Reykjavik, Iceland, May. European Language Resources Association (ELRA).

Shreya Khare, Ashish R. Mittal, Anuj Diwan, Sunita Sarawagi, Preethi Jyothi, and Samarth Bharadwaj.
2021. Low resource asr: The surprising effectiveness of high resource transliteration. In Interspeech,
pages 1529-1533.

Guillaume Klein, Yoon Kim, Yuntian Deng, Vincent Nguyen, Jean Senellart, and Alexander Rush. 2018.
OpenNMT: Neural machine translation toolkit. In Proceedings of the 13th Conference of the Associ-
ation for Machine Translation in the Americas (Volume 1: Research Track), pages 177-184, Boston,
MA, March. Association for Machine Translation in the Americas.

Kevin Knight and Jonathan Graehl. 1998. Machine transliteration. Computational Linguistics,
24(4):599-612.

Anoop Kunchukuttan, Pratik Mehta, and Pushpak Bhattacharyya. 2018. The IIT Bombay English-Hindi
parallel corpus. In Proceedings of the Eleventh International Conference on Language Resources

and Evaluation (LREC 2018), Miyazaki, Japan, May. European Language Resources Association
(ELRA).

Ngoc Tan Le, Fatiha Sadat, Lucie Menard, and Dien Dinh. 2019. Low-resource machine transliteration
using recurrent neural networks. ACM Trans. Asian Low-Resour. Lang. Inf. Process., 18(2), jan.

Haizhou Li, Min Zhang, and Jian Su. 2004. A joint source-channel model for machine transliteration. In
Proceedings of the 42nd Annual Meeting of the Association for Computational Linguistics (ACL-04),
pages 159-166, Barcelona, Spain, July.

Yash Madhani, Sushane Parthan, Priyanka Bedekar, Ruchi Khapra, Vivek Seshadri, Anoop Kunchukut-
tan, Pratyush Kumar, and Mitesh M. Khapra. 2022. Aksharantar: Towards building open translit-
eration tools for the next billion users.

Alexandre Magueresse, Vincent Carles, and Evan Heetderks. 2020. Low-resource languages: A review of
past work and future challenges.

Mieradilijiang Maimaiti, Yang Liu, Huanbo Luan, and Maosong Sun. 2019. Multi-round transfer learning
for low-resource nmt using multiple high-resource languages. ACM Trans. Asian Low-Resour. Lang.
Inf. Process., 18(4), may.

M G Abbas Malik, Christian Boitet, and Pushpak Bhattacharyya. 2008. Hindi Urdu machine transliter-
ation using finite-state transducers. In Proceedings of the 22nd International Conference on Compu-
tational Linguistics (Coling 2008), pages 537-544, Manchester, UK, August. Coling 2008 Organizing
Committee.

Sabina Mammadzada. 2021. A review of existing transliteration approaches and methods. International
Journal of Multilingualism, 0(0):1-15.

Joyce Man. 2012. Hong kong loves weird english names. https://www.theatlantic.com/
international/archive/2012/10/hong-kong-loves-weird-english-names/263103/.

B JEA R F AR SUE, BILTI-E33200, Ba, HE, 2022410 A 14H & 16H .
(c) 2022 HETPIFERFEHHIETFLWERAS

330



HEESY

Yuval Merhav and Stephen Ash. 2018. Design challenges in named entity transliteration. In Proceedings
of the 27th International Conference on Computational Linguistics, pages 630-640, Santa Fe, New
Mexico, USA, August. Association for Computational Linguistics.

Diego Moussallem, René Speck, and Axel-Cyrille Ngonga Ngomo. 2020. Generating explanations in
natural language from knowledge graphs. Knowledge Graphs for eXplainable Artificial Intelligence:
Foundations, Applications and Challenges, 47:213.

Oman Muscat. 2011. The english transliteration of place names in oman. Journal of Academic and
Applied Studies, 1(3):1-27.

Saeed Najafi, Bradley Hauer, Rashed Rubby Riyadh, Leyuan Yu, and Grzegorz Kondrak. 2018. Compar-
ison of assorted models for transliteration. In Proceedings of the Seventh Named Entities Workshop,
pages 84-88, Melbourne, Australia, July. Association for Computational Linguistics.

Saeed Najafi, Colin Cherry, and Grzegorz Kondrak. 2019. Efficient sequence labeling with actor-critic
training. In Canadian Conference on Artificial Intelligence, pages 466—471. Springer.

Garrett Nicolai, Bradley Hauer, Mohammad Salameh, Adam St Arnaud, Ying Xu, Lei Yao, and Grzegorz
Kondrak. 2015. Multiple system combination for transliteration. In Proceedings of the Fifth Named
Entity Workshop, pages 72-77, Beijing, China, July. Association for Computational Linguistics.

Sonja Nieflen, Franz Josef Och, Gregor Leusch, and Hermann Ney. 2000. An evaluation tool for machine
translation: Fast evaluation for MT research. In Proceedings of the Second International Confer-
ence on Language Resources and Evaluation (LREC’00), Athens, Greece, May. European Language
Resources Association (ELRA).

Jong-Hoon Oh and Key-Sun Choi. 2002. An English-Korean transliteration model using pronunciation
and contextual rules. In COLING 2002: The 19th International Conference on Computational
Linguistics.

Jong-Hoon Oh and Key-Sun Choi. 2005. An ensemble of grapheme and phoneme for machine transliter-
ation. In Second International Joint Conference on Natural Language Processing: Full Papers.

Jong-Hoon Oh and Hitoshi Isahara. 2007. Machine transliteration using multiple transliteration engines
and hypothesis re-ranking. In Proceedings of Machine Translation Summit XI: Papers, Copenhagen,
Denmark, September 10-14.

Dinesh Kumar Prabhakar and Sukomal Pal. 2018. Machine transliteration and transliterated text re-
trieval: a survey. Sadhana (Bangalore), 43(6):1-25.

Taraka Rama and Karthik Gali. 2009. Modeling machine transliteration as a phrase based statisti-
cal machine translation problem. In Proceedings of the 2009 Named Entities Workshop: Shared
Task on Transliteration (NEWS 2009), pages 124-127, Suntec, Singapore, August. Association for
Computational Linguistics.

Mihaela Rosca and Thomas Breuel. 2016. Sequence-to-sequence neural network models for translitera-
tion.

Rishiraj Saha Roy, Monojit Choudhury, Prasenjit Majumder, and Komal Agarwal. 2013. Overview of
the fire 2013 track on transliterated search. In Post-Proceedings of the 4th and 5th Workshops of
the Forum for Information Retrieval Evaluation, New York, NY, USA. Association for Computing
Machinery.

Rui Santos, Patricia Murrieta-Flores, Pavel Calado, and Bruno Martins. 2018. Toponym match-
ing through deep neural networks. International Journal of Geographical Information Science,

32(2):324-348.

Brendan Shillingford and Oiwi Parker Jones. 2018. Recovering missing characters in old Hawaiian writing.
In Proceedings of the 2018 Conference on Empirical Methods in Natural Language Processing, pages
4929-4934, Brussels, Belgium, October-November. Association for Computational Linguistics.

Yingying Su, 2022. The Influence of Ancient Chinese Cultural Classics in Southeast Asia, pages 37—58.
Springer Singapore, Singapore.

Harshit Surana and Anil Kumar Singh. 2008. A more discerning and adaptable multilingual transliter-
ation mechanism for Indian languages. In Proceedings of the Third International Joint Conference
on Natural Language Processing: Volume-1I.

B JEA R F AR SUE, BILTI-E33200, Ba, HE, 2022410 A 14H & 16H .
(c) 2022 HETPIFERFEHHIETFLWERAS

331



HEESY

Ilya Sutskever, Oriol Vinyals, and Quoc V. Le. 2014. Sequence to sequence learning with neural networks.
In Proceedings of the 27th International Conference on Neural Information Processing Systems -
Volume 2, NIPS’14, page 3104-3112, Cambridge, MA, USA. MIT Press.

Jonne Salevd and Constantine Lignos. 2022. Paranames: A massively multilingual entity name corpus.

Yulia Tsvetkov. 2017. Opportunities and challenges in working with low-resource languages. https:
//www.cs.cmu.edu/~ytsvetko/jsalt-partl.pdf.

Raghavendra Udupa, K. Saravanan, A. Kumaran, and Jagadeesh Jagarlamudi. 2008. Mining named
entity transliteration equivalents from comparable corpora. In Proceedings of the 17th ACM Con-
ference on Information and Knowledge Management, CIKM ’08, page 1423-1424, New York, NY,
USA. Association for Computing Machinery.

Shyam Upadhyay, Jordan Kodner, and Dan Roth. 2018. Bootstrapping transliteration with constrained
discovery for low-resource languages. In Proceedings of the 2018 Conference on Empirical Methods
in Natural Language Processing, pages 501-511, Brussels, Belgium, October-November. Association
for Computational Linguistics.

Jean-Claude Usunier and Janet Shaner. 2002. Using linguistics for creating better international brand
names. Journal of Marketing Communications, 8(4):211-228.

Yu-Chun Wang, Chun-Kai Wu, and Richard Tzong-Han Tsai. 2015. NCU IISR English-Korean and
English-Chinese named entity transliteration using different grapheme segmentation approaches. In
Proceedings of the Fifth Named Entity Workshop, pages 83-87, Beijing, China, July. Association for
Computational Linguistics.

GAO Wei. 2004. Phoneme-based statistical transliteration of foreign names for oov problem. Master’s
Thesis, The Chinese University of Hong Kong.

Chun-Kai Wu, Yu-Chun Wang, and Richard Tzong-Han Tsai. 2012. English-Korean named entity
transliteration using substring alignment and re-ranking methods. In Proceedings of the 4th Named
Entity Workshop (NEWS) 2012, pages 57-60, Jeju, Korea, July. Association for Computational
Linguistics.

Winston Wu, Nidhi Vyas, and David Yarowsky. 2018. Creating a translation matrix of the Bible’s
names across 591 languages. In Proceedings of the Eleventh International Conference on Language
Resources and Evaluation (LREC 2018), Miyazaki, Japan, May. European Language Resources
Association (ELRA).

Chun-Kai Wu, Chao-Chuang Shih, Yu-Chun Wang, and Richard Tzong-Han Tsai. 2022. Improving low-
resource machine transliteration by using 3-way transfer learning. Computer Speech € Language,
72:101283.

Huang Xing and Xu Feng. 2016. The romanization of chinese language. 7 ¥ 7 A PR = Review of
Asian and Pacific studies, (41):99-111.

Andreas Endrique Perez Zepedda. 2020. Procedure of translation, transliteration and transcription.
Applied Translation, 14(2):8-13, Jun.

Bing Zhao, Nguyen Bach, Ian Lane, and Stephan Vogel. 2007. A log-linear block transliteration model
based on bi-stream HMMSs. In Human Language Technologies 2007: The Conference of the North
American Chapter of the Association for Computational Linguistics; Proceedings of the Main Con-
ference, pages 364-371, Rochester, New York, April. Association for Computational Linguistics.

HEE. 2012, WEMFEZM DRSS, HEREAE, 14(5):32-34, 1.

B R E A EA RIS, H31TI-533200, A, T, 20224510 14HE16H.
(c) 2022 FEFLFGEESUFIESYLTWERS

332



