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B A FARSEY . B E RS R B TARSA T 20 et mi]. gl TR A
B S BAC BRI 5T % 32 ST R TH-OCR 2007 “4i— -4 B 07 SRR R 47 £ R
RS AR 2 KB A2 R S RIE B SE ALK GBRENAE 2007). YL3k (2012:7)
XL OCR TAERIERAE T v eH. B, FE-—LER% SCF OCR [Ples ik 2] T s H
KT, 102017 SEA S R “ B S SCETRIASC RS (OCR) R4 ©, LLLEE
AT AT 2018 FHEH IGEE RS, 0. S0 RO WRBE R 0. WIEESCIRG RS0
& 4 K& OCR #f4, %141 ABBYY FineReader fll Google Docs %5 i MV i F CLREIE A 5E ik
SEANESCFHIRA TAE (Tafti et al. 2016). {HSE, ity LIRLERAE HEL—2ET B bR bril
TR o I 5 S5 R v RE RV e P b, (A ARz FRAE . Sibr b, 7R 5 BUE S
WML, TR FiBRIT. Ubid SR ek, EREisEEATBRIE-R. A
ant, HARKREHE T e TR IEARI e, H A ROZ 2R Sk ) SEIs A A, k]
PLAE, EPREAE OCR HiAREH BT RE, EHEFK.

—% OCR RGF A LTI ERESTEFRME: F1E (Accuracy). #EZR (Precision).
4% (Recal), PAK F1 & (JHEE 2016:30). BAKIMNS, FEEIEEMRIRD AL
EAEA I L, RS RO, AR AR ORI G . AR TR IERI R, B2
D REWERRIRIIED], TR A [TP/(TP+FP)]Y; 2445 UERIR ) (1 IEGI£E SR 1B P i &
Et, tHED [TP/(TP+FN)]o X P8 W A EAH I 29 0 R, BAERBGR, AN n] REE,
2 IR Fl EENATFHEEHRRSESRAIMNEEE. 4 FLENT L, RoREi
R R FIERT 1R, WEESLELYM, B2, ROIZRIZ FIErrnE i g7
PRVEAS, IXFEAREZ 4EPET—%& OCR RANIMNS -

Hil, ©f S RgITRELERSF OCR TIE, AT — &R ME. ri
(2015:50) W4E T ENRIMARRI TSR P E brg s, #0400 AL AS 100 Mt
FEAFEATIRA, EVRUA RS LR T 95%, FEMIRGIREHRIAR] T 73%. 2070
T RIFTF, RS T T SRS PR I 200E B ATREE A B TE S R AN
Mst. Ak, I RHFRAMEER S 4R, HLBFEARE MR /N. AL, Li & Hill
(2023) LA (hFiEwE) (HEASE 1986) A EL, FIH Transkribus X —X& T N TR GEH
ARG, X RIGEES ENRMRSCHER AT IR, FHH 74554552 %  (Character error rate,
fAIFK CER) X455 IEAT V-t . N OCR 455K, 4000 ZNF5F (RN FH &R IR
FENS 40 #b, CER N 8.65%. #52, UARRMIIREE N 91.35%. AWk, it eiLiE
BHIX — AR B G Re G T EXIE A HANE S, RmiEEREEE R .

REAFRIAG T — MR, EMEELLTIAR: o, YIZRRmR e EE 2o
s H, X OCR 25 RV IEA G 523, ShZ 0 EER, B4R K F1 FEMHY; K=,
AR BRI H 5 K HET, SR 2 A8 R DA S e A 58T 1 A R B

@ https://m.zol.com.cn/article/276660.html .

@ http://ocr.mglip.com.

@ https://www.sinovoice.com/news/610.html.

@ TP N true positives CIEFEARTM N IEREAIEE) (465, FP A false positives (HUREASTRM Ny IEFE
AHIBE) FI4ES, FN AN false negatives C(IEFEATIMAMEEARRIER) HI4S.
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iy B AEA, CARE R AGA TR ET D) = AP,

B Fr 32 12 v BT S AN G B S AR I — M7 k. el R R R . X
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PTG G tr Al AR R . fEACFRE —{EALEY, FRATRIF B 2 X1 binarize image K%
enhance_pixels ER&L, LAK Pillow (1) D) Re sk SEEL MG (A AGFI MG 3. DG T (AL RIAE,
PATTARIEAS [ RIS SCA SR B AT VR, RIS RS B B B SO 2

B R g Aei g st B (55 RIERID B Ao i k. Bk,
AT BE BRI, THEEUR R EAT ARSI E B2 A, DA BE A R X 8. 2R
Ja, FEZRNTEAVIBRE. AT REESVIN ARG RS S, TR E A FIRIER i
B, KNEE, FIREEYas%, METSEBE, —BE2 25 MERHE.

(=) HxiE

WA PR EEZE D T TR UL TR R (WSR2
T 2%, BIEETIRE % S B Z 2% (Convolutional Neural Networks, i CNN)
B (7055 2021). HAT, OCR FERLHE H R A TR EE 2 ST B CNN Bk, XML R —
FLE MG AL BRFNTH B LA 2 A3k N TS 272 8 FH TR B 2 SI A8 . CNIN B IS — R A1 R a3
IR, OIEGPIREA T R ERESE, e B3R I G B BREE, NI HEAT 4 AR
Al 54 OCR WRAIFIARMLG, HARSAET R B A, B GBS 5m B 5 4R
s R, A SRR R —MER e R, P T ACEE I EG R RO .

RPN N 258 7% 9 I w7 49957 (Connectionist Temporal Classification, f&j#fK
CTC) 1E3CF OCR 4ulsi#l) V2 (Graves etal. 2006, CTC AJXFASE K 1 F I HEAT X 55
CLE PR E PRI, B iERERE— NS N B — NN R &R, WEsR— N
XN —AE . CTC MIATREL, R — AN e — AN 1) B 5 AH S A 5 A0 ) S A
XTHREDT], R NS RO R BB ACEE . ks, CTC J5iEAEsm 2 im L IR TS
S TEUFHIEER (Ayad et al. 2024) . X2 FA BEREX — 2RI ZRE bR & bRl B A 1)
FEJFERH . thh, FATEREEH 7 CNN FJER LM %% (Recurrent Neural Network, fij#
RNND S EUSAFEHEAT A (Dhruv & Naskar 2020). A, CNN BER#ER A &RES, 7
HYEMGARFAE, T RNN BeE G T SCRHE

(1) BERIY| G K AT

TEVIGRAERUT, FRATTH% IR 7:2:1 1 EE I B I SR X o0 BN SRER  JoE AR AT A4 o
BARSYIZRREE A A R ZEDUS GPU RIMARSS 38 EiEAT, fEH GPU-0 R, XARRE# N
400 Ko 4G, WRABREIERIEAE, AR &R B EEE 2, EHRIET HZ. ZM
A GX I =ZREARNR T =/MEE8Y, 435l fiv 4 9 IPAOCR-HZ. IPAOCR-ZM Fl IPAOCR-GX.
Wa, ARG HE, SONgRE— M, 148 IPAOCR-IEA. YIZR4E R %K 1 .

F 1 FREBEENFEA ARG

Bl kR B E WoHAR | BERE | FHDER | FHELE | AR
IPAOCR-HZ | 217023 31:38:50 0.9908 0.9977 0.9977 172M
IPAOCR-ZM 48765 3:28:12 0.9500 0.9908 0.9900 120M
IPAOCR-GX 100387 7:09:02 0.8484 0.9615 0.9756 142M
IPAOCR-IEA | 633406 50:59:04 0.9477 0.9808 0.9826 218M

M1 BT R, AR REAEAN R R LRI A R 2R . b, RIKKEH GX

7



Il o 5 4 10 B2 L I I 7

BRI IPAOCR-GX 57, HF5 84.84%; i /et HZ H¥E4E L iIZRH) IPAOCR-HZ
PR, SN 99.08%; 1E ZM Flia Hidi4E ElZki) IPAOCR-ZM Fl IPAOCR-IEA, F&ial K th ik
Feilr, 298 95%. REALIE e ZE RO B R R GX BUR4E B i AR e, RSOk
P 2 s An gty . BARTERIENIZEARET, X gmtDit T 7 a—a3, (HEaHT4e
AN TR, AlREAAE R IR . ML antt, XM R N IPAOCR-IEA #7Y, Xt
HAEREIE G . IPAOCR-HZ B8 IR B b, FLR R HZ s m s, 1 BB A 2R
COCAYEE R PDF G318, TR - FERIF S E3E 425 IPAOCR-IEA BB, FRA!T
HEA B REEE, md /el AT e kAT, BRI E R SIE 250 .

DU/ ) A5 B A RN R B AER AR T 96%. v LAUE, BIRERR BB HERE T
FERI AR, #%Y [PAOCR-HZ. IPAOCR-ZM A &R B HERH B T 99%, A
IPAOCR-GX I 4R MEUER AL 97.56% Al 96.15%. Bb4h, SEARRBOEFREEEZ
TR O R AT IR A AR BRI SO B ). BATHE “rp B BURRE 5 S5 1E AR
RYINE” (FRIRR “SHEZENR”) FEENLERE L35 1) PDF RO, S8 W E bR be
ITHIE A, BEFLIMEL 20 475 Fn80dE, 76 IPAOCR-IEA A 73 534 30 k. 200 KA1 400
YT, HBEASEE DB 95.99%. 96.83% Al 97.42%. X i AR A BB N, &
fEEEpE 2 . (HR IR BUE T 600 XA A, BASE LA,

BABEMN “SHEABENR” IR BAFE R E R HmEC T 20 17550, X IPAOCR-GX.
IPAOCR-ZM F1 IPAOCR-HZ #AHEATEREMNA, S5 R EEE A2 93.18%. 95.48% F
88.28%. HJR IPAOCR-HZ BiMAER 1 )& IFRbr 2 i 1), H2HZ AR iAW 7
AR, B R FUR X AR B R A SR, AR SEbR s, B E .

(7)) EEHIENALE

T B i SN EAE T RE A AR BE LS o A 1A FEUIZRIP) IPAOCR-IEA A2, 3
TR T PR DA TR A ORISR AE 1 2% GRSHBIFL) (FFE R 2021)
TVCFR AN 100 TR s ARG AEURL T 1954 5K, FFAIFREALRSA], s N T
XE IR S . MR 2 M “HRINES RFINAT” PDF SCAHIUELE A 3017
iKJE, FHRANTFEAREDE. WHEE Rk 2 Fis.

*2 FREBEENFHEE IR

HEE Y& B FHEREE FRHRELE FHFLEE
MR B 1 1954 98.06% 98.99% 100% 99.49%
TR BHELE 2 3017 69.80% 93.59% 100% 96.67%

TR S | B AR R E R, PORCRIER . LR i 32 B T F
TS A B . flan, GIBSRHET) PAERRER S KL (creaky voice) HIF
IFF5¢], IPAOCR-IEA FEAHEZAT SR — MK N RIZE “ 7. Bk BF, AEdESE 1
BHEMAH B ERE =S, W 3a. 3b. 3c fion. HH, 3a 5 3b BRER G HEECR, H
i RAE D ARG N e B BEEE F, AR R, TED.
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3b. JEAPEFFRRIES R, 14row0l4.pngfzen® 14 row014.png:Zen*
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N TSR, AT “SH LN PN T 20 17 S Bl #e7 . il 2.
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oy, R HaRA B g

4c. monwot¢ikhen nunikhen-tu  {olothmewewu onekhepthunpi  semmiriu  semmiriu, CEI4ME
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Optical Character Recognition of the International Phonetic Alphabet:
Research and Applications

LONG Congjun and GUO Chengyu

[Abstract] The International Phonetic Alphabet (IPA) is a widely used system for phonetic notation
and transcription. Optical character recognition (OCR) technology of IPA can enable bulk IPA
recognition, significantly improving the efficiency of IPA processing. This technology is of high
value for the digitization of linguistic resources and research on ethnic minority languages and
Chinese dialects. This paper presents “IPAOCR-IEA”, an innovative IPA recognition model
developed by the authors. The model, trained on a dataset of over 630,000 IPA image-text pairs,
utilizes a convolutional neural network and can efficiently identify IPA characters. It achieves top
performance across several metrics, including word accuracy, character precision, and recall, with
all metrics exceeding 98%. Additionally, the lightweight “Longshui IPA OCR Software” based on
this model has been launched, enabling users to automatically capture images and extract IPA
characters from the selected regions.

[Keywords] International Phonetic Alphabet optical character recognition model automatic
IPA recognition
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