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A knowledge-based pronunciation generation system for French
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Abstract

This paper aims to describe a knowledge-based pronunciation generation system for French. It has been reported that a
rule-based pronunciation generation system outperforms most of the data-driven ones for French; however, only a few related
studies are available due to existing language barriers. We provide basic information about the French language from the point
of view of the relationship between orthography and pronunciation, and then describe our knowledge-based pronunciation
generation system, which consists of morphological analysis, Part-of-Speech (POS) tagging, grapheme-to-phoneme
generation, and phone-to-phone generation. The evaluation results show that the word error rate of POS tagging, based on a
sample of 1,000 sentences, is 10.70% and that of phoneme generation, using 130,883 entries, is 2.70%. This study is expected
to contribute to the development and evaluation of speech synthesis or speech recognition systems for French.
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of A g -ofl thet A= ST =izt g o]
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A S s sl oA = 71
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g A S B SR AARE AR T
8 BER, 7Aoo R Ao 9} o]of sl W o® A
B OESALA T, S Ab of] 23R R] obe- o Eef tjg oY
BAES o ASehs UedE Wdehs Ah-g4a vk
(Grapheme-to-Phoneme Conversion) 252 T-/J At} 5402
o] B, ket Alsr=S] o e flal Folx

e
woj o] 7hs ok WgrolE X e S A Skt WHall(Hahn
et al,, 2012), S/ 2] %, AwrA o =2 3§ o A= J|=
o7 & SAS s AT B2E i

Api-grds W3 AT A A 512 719 55 (Béchet, 2001)<}
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Rao et al., 2015).
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o] elefie F Fgo] Aghe FEQl /e, foe/ 7F LB, ©]
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2.2, L EFA0) 0] S 4 A7

TR0l = 1709 A, 3708 RER&, 1270 9] 547 a3} 470
O HESOE FAHHE <E > ZFAo] SAEE IA
/J 7] Z(IPA, international phonetic alphabet) 2} X-SAMPA(extended
speech assessment methods phonetic alphabet: http://www.phon.ucl.
ac.uk/home/sampa/x-sampa.htm) = 3%7]3F Zl o]t}
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E 1. 220 S4E A 4 7] E(IPA)SF X-SAMPA 7]
Table 1. French Phoneme symbols in X-SAMPA and IPA

X-SAMP IPA Examples
a,a [mAtin, pAs]

[V ANtardise, tEMPS]
[pEtit]
[crEUser, dEUX]
[malhEUreux, pEUr]
[pERdu, modEle]
[Emu, otE]
[pEINture, ITUNdi]
[Id&e, amI]
[Obstacle, cOrps]
[AUditeur, bEAU]
[rONdeur, bON]
[cOUpable, IOUp]
[pUnir]

[OUi, Olseau]
[hUlle]
[pl&tiner, paiLLe]
[Phre, caPe]
[Terre, raTe]
[Cou, saC]
[Bon, roBe]
[Dans, aiDe]
[Gare, baGUe]
[Feu, PHare]
[Sale, taSSe]
[CHanter, maCHine]
[Vous, 1jVe]
[Ziro, maiSon]
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—|N|N < |[—=|u|=|n oo~ |~+|T|—|c|Z < |c|vtj0|0 |=|g|®|m
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o= |T|o|mlo|lv@®|F|>
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o
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[Jardin, manGer]
[Lent, gilet]
N n [campINg]
X-SAMPA, extended speech assessment methods phonetic alphabet;
IPA, international phonetic alphabet

—[IN|N|< ||w || |a|lT|x|+|T|—|IT|S |<|Cc

Goj ol vlasto] ZefiolE 5 NI
3he, WAL A o123 7 33 2] A(gender)= 7HAIW WizkE &
ko), ArSE F8AF W FARRRe] AR EAIZE - At
sk ojetar & 5= Qlrk o]2f 3§t 5/ of) whe} o] o] g,
g Bigho] YA A9 F o WAlsHA Adwof vk &
T Utk i) TR o] S A AT Fula EAE
vk olel, E)lAE A1 3l(text normalization)7}A] BF AlA-S

2 Wigh Al ARle]] 323t o] Ql= 797} BrK(Yvon ef al., 1998;
Béchet, 2001; de Mareiiil et al., 2005; Rao et al., 2015). & +=3of| 4]
T gee A2 Aa-ga BE £33 giie] He
NSW(non-standard word) S AR} o] 2 WM 35l
st RES SHA 0% YIRSl B EEelA e =g
= gt

<% 1> 19 7o) “L'équipe comprendra 1,500 anglais.”
(22 Holli= 1,500 9] F=rlo] gk Aol w), wpx|uh

o]?] ‘anglais’ ZH-E] 545 38k 2P S KAt

HEQ BIAE

v A@Nglais......

= M M 5G langlais)
- N M PL {anglais)
Morphological Analysis JEEEEEEEVE Y RIRFTTET
- A) M PL {anglais)

=W IND 551 (angler)
=W IMD SG2 (angler)

POS Tagging
- N M PL (anglais)
5
A~ g 1 E $s]
P2pP
(A~ g |"E]
LY o

O 1. Zgzo] g A A ="l
48 B4 “L'équipe comprendra 1,500 Anglais.” ol A ©o]
‘anglais’ 2H-E 549 & FE3= 4.
Figure 1. French pronunciation generation system
Derivation process of the word ‘anglais (English) from the input sentence
“L'équipe comprendra 1,500 Anglais.”

= =rollA] AlQbehE ApA-a4 Mgk A AELS 9] <™ 1>
I o] Pk A, FAF B, AA-SA WE S W
o) 4A = g Ak ofellol = FEA 24, FAF e &
Ao} Abn-ga S 2 S22 HE F g Z Uro] 4k
HEEE 3T
3.1. FElA 24 9 EAL A
WA, FeEE 24w M s B3-S Ak 717t whol
& 7Fs % el AR 2ol a1, 247he] e Ao whet ol 744 o
& )& 7 FelE A A ES o $okByrd & Tzoukermann,

1988; Gruaz et al., 1996). i+ =0l A= FE|4 2413} o] & 5
T el i B Lol Bt V] v 7] = ek

Foluf ZiF2of o] A, 3 ©oj7} 274 o] vl E 2=
gl TF Sk e oY JH = v e 24
A HolA gk o & 59, <T7 1>9] 98 EellA dol
‘anglais’+<= 2714 2] v](lemma)E 2= oA 714 JEHIEA QA &

o] 7hsale.

() “F=eE& Avlshs ¢ & At

(2) “F=IE vlehz B H EAE

(3)“F=rol"E Arlehs B W A

@) <@g nlshs B H4 FEAY

(5) “AAIA shep ehi= ofm o] 1203w (F 3 A SA
(6) “ZHAIA| shep ehi= 2w €] 2213 wha (F3h A EA
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18} o] AX 7HA] FEfE A FAo] Zsslthe A 1
o7} 9 (ambiguity) S ZH=The AS Yulshd, whole] &
9)/d2 th3-2] FAF Bl 7 (part-of-speech tagging) ¥7g A o]
ﬁl-fd_O_ =3 7].;%1— 7(—1 61—6]— Qi}é el Euf)—].J_t =914 Al 3H/\
(disambiguation) *d-& A HF A4 FALs} o] thg &
B2 ARE EYsitt oju, F0]xl hojo| tigt A9} &
7 £ == FHEL JREE 99 colA] AFE vigl Zo]
WAL BEALY] g, BARJIA odRjJIAE TR A
(gender) ¥} T8} H4E FE-8HE S (number) B 27T 3 &
o] "t} AL 7%, - (number/1 ), Al Al(tense) S o] &
3 =T} U <3 2> 2 Aol A ARS-SE ko] FALE|
A FEolt},

¥2. T2 0] EAH I B2
Table 2. French POS set

Al adjective N noun

AP adposition NU numeral

AT article PD pronoun/determiner

AV adverb PNCT punctuation mark
C conjunction U unique (ne, pas, etc.)
1 interjection \Y verb

POS tagging, part-of-speech tagging

Abi-Sa Heh S A5 A4 Wk
Aol A= FEl A FAE AR POS Bl F HAl 54 S
IS Ad-aa HEHG2P) Y a-a4 WEHP2P)S] -+ &
2 OA Wit G2Pi= 13 02 Sol whol g who] o] )
B4 ARZFE Are] dEshs AR Wt NES
Folsh= whlolt) PP S4 U R WEky dol o tho] U
52 vhofo} thof AlololA] AL E = SEES 485t

HE 545 F938ke Dotk

Z0lo Gop S-S o s 2Rl % F UK E &

SITHYvon et al., 1998). ! WA QQ1L gt Z =} 9] nf

23 A I A ol sk FEE ErAdolth

£ 0] BA RIS A HH 1A TAE 2E B B
BAREO| EAEL, E1E SAMES Ael® Ik 13

° 7 o] 9l AAZE vl He 2

L3

L

N

15}

“

|

Mo
=1
Y
o
i
)

shohar 8 ¢ ik 7 WA QQlo R Fo7l wol] o] 3
22 R Fol 23l AalA= @2 FHo]So](Homograph)
2 &5 Ak hEA Q! 2 ©o] ‘couvent’ = & = k. o]
o= AR A FEAE guleta, TE2 [kuv A~]o] ®
o FARR! A9 () Foh ek gulo)H, ‘couver’ §AF3UH
B dAY o7 IS [kuv]Zt Eok

G2P= 919 #o] H3bet Zgio] HAPHI FHolgolE
Hhedated Zt dojof] tish 342 A& A sk AR 1,0007) ©]
e W qrH o2 A ojHrk GaP 1A A iAo o
ol 8] mpx|ut FA o o= MAE Hof 17 & 4 g-Hrt

<T% 1>elA 9} o] FAF A AE e AdmE AP N
M PL (anglais)< G2P 342 713 HAE ()7} o &2d

[A~g1“E $s |2 FH Tk 7100A] [$s]= ol Eoll f1A8h=
AR T4 [s]E FAHE A o=, vh3e] p2p gl A
Y AEof uhet [s]2 ¥ Z1A, Ad Y

Al TR ol 9&te] A ET) o] Flo] ik Zarrofo] A
Liaison2] ¥Ao|t}h G2P ThA|o| A 2} tho] 2] EAfo] UbA| &4
| gi*’ﬂ p2p E}ﬁlow G Ee E%— st} T HF

ARA F A7} o

(obligatory), Z]-8-5] o] A= QL & t A (forbldden) TA oz
242 = Q)= 7 $(optional) 2] Al 7HA] A2 Upro] L) o
& EFH)E o] Al 7HX Q] BE-E T8 ol Alo]th(Yvon et
al., 1998).

(1) les enfants ont écouté (the children have listened)
[lezA~fA~O~(t)ekute]

‘les’ 9} ‘enfants’Alo]of] YER= /s B4 A0 [lez
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e
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(2) lorsque Helene [1Orskoel En]
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M grekalA] grolof gtk
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3385t o] 2= 252700t
B7F A obl <3k 3> ek A 1,00028 S g ehs
T who} 7= 251827091, o] TheH] B3 B E AR e

2,70170 2 ©o] @782 10.70%, |23 7 wojS EsHek
e F 79780 7 B @ HF8-E 79.70%°] U}

£33 W AR 0F Y 0FE
Table 3. Number of errors and error rate of POS tagging results

TETT 1,000 T o] 25,182
eF RS 797 %= POSLF & 2,701
% 79.70% % 10.70%

POS tagging, part-of-speech tagging

&2 A4 WK A AR PRl £astenk 3 Al 3
7h= $lofql Qlo] FE7} 7 o] Heg £ 3107ef ths)
29 ARAT Ve, A2ue] o8] AEE 2o} vl wals)
o 7} Ak, A4 B2 5 o] golwl e EEwe) ulE

(precision=correct/all)>= Z}2} 0.89 2} 0.88 A 5 34> 0.89TF.
T WA Gl Al AE S 2 RE A E o3 130,883 71 A
ofol gt Frt=E 714 5 AP} vl w ek 714 S AR

o A2 PHOR HAL Ul 714 e At ol B Holt
5,608719] EAO1E A &S oA AEH EAlofE v

Aol AE7te] AEE Sl ALl A 151702 mAo] T
0] LFE o 2.7% L 5-E&2 1 4 dth

919) 71 W Hohe) Bl M4 0.2 g e
7h2 S 96, <& 4>9) o] Zeko] ofgtbun] Zaka
Z~(http://www.academie-francaise. fr/questions-de-langue#46 _strong-em-
liaisons-em-strong) | A1 T+ 8k 77141 8] FAMA A5 B4 7
ol |7 % % 52409] FlAE AE 2 aho] A8 Aol W)
watgleh 1 A, 146719 L F7F UERR AL, 28% QFEo] =
=¥ 30

B4 A OB AFe] o/ B T H /S
Table 4. Number of errors and error rate of pronunciation generation results
for Liaison cases

A g4 AT ETF | OFEF %
S AL+ 9] 51 o 77 1 1%
8} + 9=l o] 108 21 27%
AL+ FA 105 18 17%
AT 52
27N AH(cest) T A 42 17 40%
est+5-3 o]
B} + 52 Hh= o) 70 27 39%
1S4 AXAF+ 38 o) 67 16 23%
Eslo] ol #g )7 55 46 84%
2l 524 146 28%
5.9
B =80 ojo] X218 7HEO 2 3F Tk o] U5 A Aj A
gle tigte] 7|sshs S HHOE Eeghao] ST
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1998; Béchet, 2001; de Mareiiil et al., 2005; Rao et al., 2015), ©] =
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HES g vl ast A7) A ES 5 djn] dojvl w9
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2o g e AE o3 130,88371 BA| S HEHS 71
WS AR T Bl sk Ay 1517H-4 A o] Hgo] L FE Ko
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-
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gk ol @ ATk WA AT b £ Hvow
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