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Abstract

In recent years, there has been a growing demand for speech synthesis tech-
nology, particularly in applications such as voice assistant applications. How-
ever, in Chinese, approximately 10.7% [1] of commonly used characters have
reading ambiguities, which pose technical challenges. Reading ambiguity refers
to the phenomenon where the same character has different pronunciations due
to different meanings. In this study, we address the issue of polyphone recog-
nition in Chinese text using a BERT model as a foundation, by optimizing
its self-attention mechanism and fully connected layers. We optimized crucial
elements of the BERT model and applied them to the task of polyphone recog-
nition. Additionally, we propose a method combining directional masking and
additional training in the BERT training process to improve classification ac-
curacy. In the preprocessing stage of Chinese news, we directly insert the
correct pronunciation of polyphones after the polyphones themselves. During
the training process, we perform directional mask operations on polyphones
to improve the efficiency of model training. In the testing stage, we verify how
accurately the model can identify different polyphones and demonstrate the ef-
fectiveness of the proposed method. The ultimate goal is to accurately identify
the pronunciation of polyphones. As experimental results show, the overall
accuracy reached 92.37%. Furthermore, we adjusted experimental parame-
ters and conducted control experiments to enhance model accuracy, including
assigning part-of-speech tags and implementing additional training, while in-
vestigating the impact of parameters on model performance. By simplifying

conventional methods, we achieved the goal of resolving reading ambiguities.
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BT 32T, F—RE2LENZE, FL—=r a0 5 X —2DZEIC &
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Attention(Q, K, V') = Softma (QKT> Vv (3.1)
s £y - X\ —F/—— .
Vi,

HEOMNEICHNT 22 TONEOHELHET 570, EEHEMI QTFDH 1 R
e KTHORETORZ LD Ry MEZITWD. 81 MENOHZEOFHMER 27 215
%, ZhuE. Q1% K ATHI0EOITHIREIC X b i IcEtE S h, SEMOZE
DFHiiR a7 6N 3, R, TORaAT% d, THY, AROREEXS, £ LT,
Softmax B W TEMEROFEOEIGEZFHE L. AU X hERTIINE SN S,
SHOFIEIML ToRITREN S,

Softmax([z1, 22, ..., 2n]) = [q1,q2, - - -, @n] (3.2)

7 — X QFPLEHNCE VT F X MR L To8T 4 Y 7R TbI 5 72D, HiAANL
EIERICHEREZRVWES T 2DENDH 5, 20D, EEMMEOIERNIC. AL
HRIERINENEY — 7 Y ARZEDINTRT 4 Y7 MNBED R a7 % 8 OERKICH
ET 5, ZAUE. limx oo ex=0 BBUC X > TEHEINZ &, ML T 2 MEDED 012
D FERICST 4 NN EEEZ R NE ST R0 TH L, RERI. Bohk
TEMEITYI e VAT DITHIEZ D . AT — X DR 5%E T L. K D &Kot
DF— RFEERIE LN D,

RO EERED S 5H % & 510, FEEBITIIEEME L fiRO2TONEL
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AL, EROTERBOL N EREE L, MIEE W 2 L TS s 3 HIRTIcE
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3.4 BERIFEXRY

BERT €7 M 2 DDHFIEHRRIDBH 2 | TRV SZBET VY T RRAT L RD
XTUMERITHD, YAV ZBETV V7, ETARRED - RRACHIGEE S
X227 ThHbH, BERT €7 /NVOHAIFEEIZIE Wikipedia B & OF BookCorpus £ W5 2
DOKBER I 2 = RAPMEH SNz YRV FEEETV 73 H MM EICE L.
MHPBARZMHAL Ta— X7 X XA b2 s HOEEEREZME T2, 2ok, #ilizh
FHOEBEBEREZA Y hV—2D L —= U ZIHHL. TETADTF R ORHEER
BHETED X512T 5,

MBNBIRNE, AILBE XN b =27 VNS T Y BB R T %, Fiilia~—2 DL
HNOMED N —27 ik, 15% OWERT~ A7 3, BREINZLZF =27 VITERD 325D
WHTTEDD 5

1. 80 %DOHERT [MASK] ¥\ 5457 b — 2 M B &2 515, fil2iZ, This
is a house.| 1 I'This is a [MASK].J ICEZ#z s5h 3,

2. 10 NDMERTI VX Llab—7 VICEZIZ 505, 1213, [This is a house. |
(& This is a tree.] ICE MR 5N AR D 5,

3. 10 % DRERTEE IR,

BERT 5 ME, ~AZMHINETF A bR AN LTHEHAL, BIRXALMED
TLDO =27 %7~V LThL—=V27 3%, 7T Transformer ED <L F N\ v
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FAEBEBEEZAHALC, ~2R73hMEDaY TFAMNESH L, 27 IRMED
LD =27 v EFHIT %,

HASHEUHD X X7 II3HREX A7 BEENTED, oA R Z1E 200D
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H25EIT sNext] DT XA HN5, 2D D 50 NOMERTY BB a— 8255
7 VR LERINT2LTH 255121, TNotNext] O TR SN b, Licdio
T. BERT €7 MEIRDOXLTFRXR 7 2B U TETLE FL—=VT L, 2 DDXDMED
EREHETE2 X517k 5,

Fv b7 = FETNVEERPL—=V 7R, PV T X006 T XA DR
KB ZYE T2, 774 YF2a—=V7TlE, FROZRZIZEDSVWTET LD
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41 THAO77O-F
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HfFRENICEN TV S, 207D, ZETFOE AKX A ZIWITEH ML —=V 7%
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23, Bz TR, TR o & 5 REEETIE, TR oRFEs 20z Thuol. Thel
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B —RICHMITERVWEETFHEIFET 5, BlRIE. M 2 TH) 2o Z2EFIE.
LIE USRI NCEMTHA, YIRICE > TREPERRL S, 2D X512, AEROD
THINRTH 2HEF. ZOZETHET 2HFE LI TR XOXRE d—E DBEM
D5,

L7235 T, Bert €7 VO OZHGEOMOAAL L L THMICHHAT 2., ZOH
ENDOZETFORE 2 IEMIHIMS 20138 LW, 22T, &FZHFETIIR MR
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XTI 2 DDFH LWEEFRBTELREL TVWD, —DIEZEFOREANEMAT
ZEFRBTETHD, 5 —DEFZEFORETL ZOZEFLET 2 HED MiFA O
Fe AT 225FRBHETDH 5,

42 FT—H20IE

L7 Tu—FIESWT, AEBRTRUTOEKRNRFIRZHT L, £3. &
bk, XAk, MAANZETORGSICHERE5EX 52 E B L., EHELREEEEET 2
rREET, 20D, FL—=V VBT, ZEFORELEEXOHFIHATI L
WZLl7%, ZHZED, ETVEREOMBEICEOVWT, ZOREIET NTFORE ZEHE
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FIRFIC. ETFABANSINZRED 7 +—~ v FEFRRT 272012, BRI -4
[E3E:%5E 7 /L bert-base-chinese ZffH 3 %, ZAUIKBOFEFEFF AP ThL—=
YIEN, BYFORZLETERNT2-DIMEHTES, £ XFPEFFTHS
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TNd, =XDB—D2D ML ==V T TFRAIERDZ LI, K42 ITRENTVS,
T, RN 3B, BHIOZE Ty MCESWTXHNOZETEEN L, 2
DEZFFDELWEEEZHAT S, EFLD M —=V 72 ELL, #5EL2 RT3
7eDIC, BT FAPTRE—DDZEFOAENRL T2, —XIEBOZEFHFET
25EE. BEEO L —= Y ZEREMTbN S, FUXOWUENRDOZEFHER
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Eva ot aXE

ZEFOE A HXEICHA

ETXFAREFIDDE A VDOIHZHET S
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wo mén y1 ding néng gou k& fu zhé xié kiin nan

BEi— % &% mR xEE ®

FEA1—EBEnéng BESAR fu iX zhe % xie M nan
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DHEDANZ, B —OFIECBI 2RTLEEZED AN, HROZLEFHEENS
HEED M2 %Y T2 EEFORAICENT 2L TH L, ZOFEIBVTE, 7.
fma) 2 a3 % 2 & SR REARETLE R A D BERT 2 WT, JLOX%E b —27 VI ET
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FOMFAZHE L. H—OFEROFUERERICMZ 5, BARNRFIEIN 4.3 1IREAT
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43 ETFILIEE

WHEDOEE. BERT EFVEBARRETAYTA X, THROEBHEOTX—X%F
LTWa7d, ZHUI L ==V VIR —N=XEVIZE o TRELPERE 25, 2
ZTC. RXTIE BERT €7 V5 fliRbT 222 HfEL, ETLD ML —= 0 75
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ZRTOMICENS 5, HETHRRE 20 TFHRRO THIERASH IS 5, HEEmRITIE,
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44 FTILDOASDECHESSR
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DORTLIE, REHRIR (55 3 8. B L CEMEBICO 2 NEZREINIERNS,
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Hd, BEETFORGEEIRLLZARMELD D, REHODZEF I 2 D0HEEDAZH
ON, BREOFEERIZ 6 OTH D, B 2FEEROMTIE 2 1TREN TV S,

BAFEDOT — XTI, 2EFT—X0AZHET 2 06E DD, ZORRICEZEF
DEEFEY MIZEENTVERE SN TEEFTH 202 WS 25, malEciE. #
HFET ¥ A MIRHE L2 HANC b L — = 7' &7 BertTokenizer DA ¥ 2 X ¥ X% Af
M %, BertTokenizer & BERT €7 /MCE#E S 2 7 F X MUY — L TH D, TOT
FAM2 XD/ (Th—=2 2y EMENE) HEIT %, AL TlE. PyTorch
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fif3 %, Z® BertTokenizer D4 ¥ 2 X ¥ A&, 7% R b DFEFRRLS. 21E5]
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—HDFEEDE-D b — 2 B SN A[REDS D 5, HIZIE T WS EFD—
DOFEE Tde) &, Td) & Te) KHEEINZ DD, ZDId, RiLTE. £7.
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ZEFDOITRTOREZ 5L T BertTokenizer OFEEIZEN L. BertTokenizer 235
BEr IR =27 I ETEL XHI1I2T 5,

£5.1: Z2EHTT—20H

ZHT BEETORS
7Y di di de
g lido le
=} you you
s zhe zhei
™ ge geé
L shang | shang
=1 zhué | zhdo | zhao | zhe
= dé dei de

%52 ZETORG AT

w2 ETEE 3226
F=0 2 3 4 15 |6
ZEEEE | 2629 | 508 | 64 | 24 | 1

AT B VTR, #REE 460,547 FOT XA 7T =& Z2HH Lz, 7— X3 T —
X, BEET— &, 7AMTF—=2 LT, lEZ 6:22120H L7z 77—ty FHIREBL
T, —HDOZEFR—DDREDAZFFORNP., BETOREVPRNLTVWARWVEGEELD S
e, INBETAD ML ==V I ROKBEICER 208 2ER L. 2EFORETOM
BIRMZHMEI T2 e REETH Z, 202D, KX TEEEFFOMAEGHOEDORE
RER LI, ZOMEIF. E2EF L ZAHIET 2EEINLREOHAEDE O E
T BlZIE, Z2EF T 1 di, "diy 'de’ 2W0WI Z0DHELH D, —DODEE
Fr—ODHFIE—ODZEFOMAEGDLEER S, LMo T, M) Q& 8y df,
fdv, Y de’ D=D0DZEFOMAEDENIEIET 5,

HT—2ty P(NTEEFOREVPED LS RENT W 2 2HHT 27DI12, 25
FOMAEDOEOBEEZMFHA L2, &7 —X -ty b OFMIZRIERIIE 3 ITRINLTWVWS,
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B, B35 —XEy PCRILBIUVERRZZEFNUVZETOMAETOLER YD &
SICHETANDRIAET 272D, AFETIZELREF—&ty NETOZEFLEEF
DIHABHLEDRZ R UIFEEDIRI B HET L. 20 IEX 5.1, K 5.2 ITRENTWS,

53 BT —&KEvy FOKE

T¥AL | 2EY | 2ETHE

Train 276328 667 913
Validation | 92110 587 763
Test 92109 579 744

Total: 3226

Train
total: 667
unique: 63

5.1: £ =2ty bOFETFOME

Total: 7164

Train
total: 712
unique: 74

X 5.2: 7 —X+tvy b DZEFHOHE
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5.2 SEEREGTE

ARBFFE TR, RELBIE e LT Adam 28R L7z, ML —= Y Z7ERETOEERODE
U D T, BRNZFEERBEEZ R T % 2 2T, 7 VMERBEROR/IMA
X DEHEICEDT, HEERAIEXEZ2 2D TE S, X512, NEIREHRIETAD
==V 7T = RICHERENGEE T 2 VA7 2@ 8, RO T — 215 5E7L
DNLREN Z A EX B2 DICHF G T2, £/, ML —=V 7 OFHAERMET, 7 NH R
fr & FIRMOAIREEDI D B 72, RERYERZMHL THERIEA, PL—=T0
INHHE R A EXE 5, EBROFMIR 4 ITREIN TS,

# 5.4: FEEEEH
NAR=IRFT R =& ([}
Vocabulary Size 30000
Learning rate 0.00001
Batch size 128
Heads multi-Head attention 12

K Q V mebedding size multi-Head attention 64

Embedding Size 768
Text max size 60
FeedForward hidden layer Dimension 3072
Epoch 30
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AL WA D X R 7 TENIMERE R FIE L, BT ORMKEEIZT D, 5 5 W ZAUTE
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IR CTULREN ZRLTW5, FILW b =2 ¥ F = RICHEDWTET A E WAL .
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