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Abstract : As animportant branch of the Hakka language, the Gannan Hakka dialect possesses unique linguistic
features and cultural values. However, restricted by the scarcity of corpus and difficulties in model
migration, research on its speech recognition is still in the initial stage. To address this problem, this
paper designs a Gannan Hakka dialect speech recognition system based on Bidirectional Gated
Recurrent Unit (Bidirectional GRU) and Connectionist Temporal Classification (CTC). The system
consists of three modules: speech recognition, dialect translation, and tourism recommendation.
Among them, the speech recognition module uses Bidirectional GRU to extract contextual features
of speech and combines CTC to achieve end—to—end recognition. The backend employs Python
and the Flask framework to build APIs, and integrates MongoDB for corpus storage and text query,
while the frontend implements interaction based on WeChat Mini Program. Experimental results show
that the system can still achieve high recognition accuracy under low-resource conditions, verifying
the effectiveness of the model in dialect recognition tasks. This study provides a new idea for the
intelligent processing and cultural inheritance of dialects.

Keywords : bidirectional GRU; CTC; Gannan Hakka dialect; WeChat mini program

515

H R SR DR, SRR Z0 B R R DOREHE, 2UFIOREER R, FR &2 SR i
BNER. ML, EE S LA, 20T H MRS SRR, SRR RIS, MRS (HRNEE
Ae. ERGER, MBS, RGURBIEAMELIERL, ik, ABTFRHNE GRU 5 CTC BhEHPmEPmEE IRAITTR, AT AROER
INEATTE RIS, FTHRARER R S8, RSN RE S A AHRIEHERSRA/IMER, ITETFRY . SUREES I
TERRYERS, I TSR IR S 5%

TEER: BERHTERAZEFELIIZITRITE ( S202413434023 )
TE# A

NEFE, Lo, KRR, R E AN A

L, B, #WEd, B#, MEARE, FETAANERETAE,
BIEE, B, B, WEHRLE, FRF A K EHLE;

PRk, 4, ABEE, FFRT AN

FEHH, F, ARER, FREF WA,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 059



&M ITIZSRA | COMPUTER ENGINEERING AND APPLICATIONS

—. BARNE

[THEIEIRETT 2 LSTM BYZERY, S AH T LSTM [ 2% B i
HREHZM L Y, GRU MBI LI SE R S B A E
e, FOW LSTM 4%, Hbw AT 5us TRA BEANSEME, X5
BRI TS TS A E—E AR GRU K AT
BRI TE I EENTT (Update gate) , HSIATHEE] (Reset
gate) , [T, GRU WAGI NBSMIICICERTTE, BEEARLHIIRE
TP EIREZ R FI AR HEEARME R P, GRU A& RNN [iRJE, T
AR RNN AEFERRE LRI, A GRU HIE [7] GRU FilR
[l GRU 4R, AR IRINRE 7 2 Bl AT I RS [AHEOE R, A
T B8 AT B P A1 ) B SR

CTC &—FH T R4 57 > F 5 2k s, AR lid H T A0
P A= LTSN TS5, sl F5
SCFRN A, OB A\ T W B ] al A AL EA T

(WEFEMFF) MRS, BRI T &R AR B
M, CTC MO BB A — MR Z R %, FeiFfse
T4 H 50 ol N 23 AR A, AT B SIoRT S8 AR P4
CTC J R AR, — AR IR E N TR b
% loss [EATHEL, — MR HERE ARG I THSTA531 e 28 T 45 5K o
Hodr, I E sy A =R, A (Greedy), A 2k (Beam
Search) FIETZ #1229 (Prefix Beam Search), o, &I
U TR B e A S, JB I AR AN IN TR b SRR e KA
VE R 200 ) H AR S S RS T

—. IEEIRBIRKERIG T

B A T SR E IR RS Pytoreh fEN EEITFAMER,
T/ Flask APLEZEHETR G K. ARG LEMR 3 M K
ERAIER . JTE B LU AR R bR, o, IR
T TR AR R 2 200 B TR S Fe O SO 7 R
T RAERRNTIRAC IS SORRITE L TR A R P e B )
MELRIIRIHERTT 2 RGUER A 1R,

PytorchiEZg Flask API

TEEIRBURIR

HEBERR

BEFHETRIRR

SERE [

RimE

II %‘\ i
& T
> 5

1 RGHERE

(—) IESIRBIER

SR A T SRS VNI S | B R A YT
B, SR —RET XA GRU ShEMS SRRl %, %7
SRICTH MRS R A (MPCC) SE MEUIA TR Th 4R BUX

DFFAAHIE, PR AR RN 4328 (CTC) BARLE)IR
AL, SRR B SRR %

FRGHET PyTorch HEZUEE, #0008 GRU WZ5 CTC 4it
REREL, WRFRPURINRERI R MFCC 155 e U B I 24
FIRNEFAE; CTC-GRU IR K GRS 2%, CTC
T R A SR Ay HH e R T RSO T A R DGR
| RS AR R

(Z) FSBhEER

B (KeYi) AETFMEESHENER S — LG
HR/INEF . WH DS RE THEAIF R, widm R e
Jids WXML 5 WXSS HARSI A A 5 SRS 5T
Python i ), Flask MEZUEHEE AP iRSS, SERGEE M. SCAH
FSHIA S0P,

FG0I%E M MongoDB (R EE A, AT H RIS i SCRY AL A i
ik, mE S S DTSR, IS Flask JRu C4ERT
B, SCHIEESORBIPOEAS R . LRS54, O pR SR B T
SRS

ANEEFFERAME SRR IRIEETE SRR, B St
— OIS E., PRAER G R — B S T e

(=) PRifsHEZEEIR

IRFARE SR AR . AN . Dies EF
RTRPEBEAR TR, LI —uh NN AR TR WERGENEERE
K, BRBDUTCH P A, AT AT A A AT SRR

M THE/NERF WEIR BT RIRENA, IR B
MER, MRS —E%E . TOIEE .. RN T I, S
JIPRE: . REcrTd RIS 2 e aeatt.

FPEE T IR ARHEAEE DU, DU R AL
W, FEECER RO IS AR, R M S AT Bl
DIRE s ENL

(—) EESEIRAIER

IR MR A 50T 5 ATPRREREHER Z A, AT
SERTEFIEORTR, LT 5L R R
TR OIS H G . SRR A OOR, MIERGEH
W, R AR E IR < 108, BZIPMas 1214
A REA MRS o

R PR EE AR RIS, R BN
FTALER, (ALl T e PR e e, S5 61F 5EH
ML G EATEORETI RS, AR RE RS TR
T ERAESR,; 5 TP NEARE S IES —, IR &
FITH SEEGTVRIFNFE, FSITRTFIERE, T8
TSRS, FFRES— AR, SRR bR (R 225 5
=N N, RAZ N, B %R E
FPEsal, BOSPRERUER, NRes 507 5w PRI T eit it
[E SN EIE A e E T pa

060 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



NEMRRER R G SIS R R R, £ 1 SIS
TERERBI, R 5N ECC, FEANAE AR . X i JF 5L
B VT TR S

ERN-iie Srtst iy e pulad

%ﬁf - g%@zﬁﬁ et WmEL
Py 4 al zia3 RG] jied jie3
Pz al gong4 FE ve2 ye2
ey lai4 zil L er2 zil
e shik1 zhaol W25 chil zao3 fan4

15 PRI de2 xian?2 mal HESI you3 kong4 mal

EHFHLRBUL T F B VARSI, RS
JEAGE UGS PR IEE A ALy F R R IR R R
MR AR TT H TR (I DU IR A /. AF#
. ZAENSE) , KRBT T 22K Z4REFHIERI
TrEE, EAREITERNE ERL AR SR S R A SR, DAR
TR T . ASCRHE RN AR LE B ZE Y 26
AMTRE 40 A, BEERIEHUIRETR %207 5 P A #
RMANIEHAL. FR, BiE—HZED (A - MFCC) 52 HEn
(A2 = MFCC) , DAHZIMFE LRGN AL sh A E S, il
P I E AT DA BN A B G RO, XU RHAE SR E LS
(ETT 22— AL, DL BRAN RIS A PR SR SR i

AT BES M F R F R, KRB GRU W%
GRS . G AR S WA S U BRI, A B
(WER) EADIFETEFRTT R SRINIE . TR A, Bl
RS AR T MRS B T BT R, T AL
T 5N THRESFFIINRERLE, S isbn e
BEAH 25 SRS LU S 2= il . B ORIEF IR

TRANE 2 7R,
W E g—-— Bt
i
P iR sl MFOCH
= BEER HiRE A
[
A
. _ GRU+CTG
AREMR S

2 IBEIRAIEE

SR G AR IR, R E R 0T AR LR A
R (WER) N 35.67%, BAGHBRERITEET, #xH M AE T
SRR RE.

PSRN CBEKT CEREET ITHT S E A
L, BEREIEILL3%; & 107 L RAES, [@EZEN
88.6%, MBI APEHERE T ShnaEtimii, HiBsstshiARs
WM T KAEBE S R m s, BIF R B S P

BoEiEtt,

TR BEORRET 20 90.5%, Horh Slige JC il & 1 5o il 32k
94.8%, EEETH . FRIEFRMIREIGE B S RIEEN 87.2%; M
TEERD RIS, RIESETT TR SR E S, ARt
FFIRB IR IR,

(Z) HFEEHFER

AR TAEGEH APP, s/ MEF T J055 TH%esE, NETF
HUEREZS ], =R HPam, ik, I SRR NPT 2
N TR/ N RIS BERSE A R R, AT H s TR
T—FRA THEMER

(1) AINEFHEZRIZ I WXML & SUNEF I E 254 5 A2
%, WXSS #HIMEFR 575, JavaScript LA HLH, =
FEEG SN DUE R IG5 FEUR T R B AT, fR
B RIS L B T E

@) gt ST NEFER A MongoDB £#4#
HHMAEFR N E 5T BN R, R ORG RS, &
G e A A 2R U, IR (R W R SR 2 i

(3)API £2111% 1. J5¥5 %l Python 1% 5 5 Flask HEZL
. i Flask, REUARW 05T Python+Flask M/, JHI
Flask BI# 2 API 3 &, HUCHTOm &R BER . TATHRIE
WL RAESREIR LR 456 Python S5=J7 /4, SRRNLERS
3]/ BAREE AL, SOER AR S SO

12 E7 MR, BRI E 3 FR

7 s

g

AF#ER

| FHRBYHESR
ST
R

NS = IRBIHE R

[ |-

E 3 BhERizE

M iwEFHA: HP s/ N CIFRRET i, A
wx.getRecorderManager () RELZTLNE FIRGFEN wav HBRE
#i, %4 wx.uploadFile ( & ZE i POST /voice 115 #Z/.0
BERIGEFTIRBIEET GRU+CTC AR (B KERER
IEFEWEIZE) | i Flask+RESTful APL (#4% /voice) .
Nginx+uWSGI #8#, WKEEH ORISR BB i,

(2) LR . HBISCRS MongoDB $ERHZEDCEL, DU
DR EIEELE A, RO R EhEII .

(3) THIELE RALEE . VCFCRIET, /MR wx.request () 1
J /voice #ETFEIL JSON 4558, % this.setData () BT WXML
DU RIS A DCHORIGR B BRI FER.

(=) BifsHEZRIEIR

AAEHEIA B NEREFIRIHE SRR, Blis
F JavaScript, BfE/NEF APL, FR40E . ks, @
o R S R AR SEI TR R IR - B kR R 4

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 061



HEHLITIZSMA | COMPUTER ENGINEERING AND APPLICATIONS

WSRO SR R SO I RE, RS T
ANARGHIXRE. RGN Page ( Mk G ESRALE TR Z
i, ARATHER AN SRR, L platforms Bl Gfr
ARSI A o R AHR, Rousnd
bindtap JEIEHE Rl g SR B, SHURHESEHEN
IS REE . BRI E N E 4 FT7R

FaFitt IREVIR . ERMI
> FIFIsEE SHR >

PN bz 2cd 5 = HRRR

HE = fiibE R, HER A

B4 R R EE
PR VTRIHER AR, T AT DL e B B i 0 3 o
i abeitea ity SN s A A AT O EPS RISV B O
B, FHHESIEE R TIT, X LOfF S Mol fikif

243t

W) URL Mkl Wubam. iRl )2 pk.

XA T NERF BRI RS, HRTE
FERETRIHF SRR, (A & AINEFRTRIEI6E, ek
TEE G, AT IR A A SRR

[S

. HiE

AT T —FEE T XA GRU+CTC MBS Z R T S5 E iR
BIRG, JEEFUNA T RGN AT TSI 5500, &
Sy i@t Python Fl Flask AP HEZRSCH, FEIEZ RS,
KT S HOR, SEEL T MR GRU 1 CTC 885, $m T
P ERAER 2R

[1]Chung J, Gulcehre C, Cho K, et al. Empirical evaluation of gated recurrent neural networks on sequence modeling [J/OL].ArXiv Preprin (2018-08-13) [2020-12-29].

http://arxiv.org/abs/1412.3555

[2] SRABEL , YU, HPKAT , ¥4 . EF ALBERT 50U GRU fyH BRI & (8 (7], TARRIESAR | 2021, 43(9): 1182-1189. DOI: 10.13374/j.issn2095-9389.2021.01.13.002

(31 Pl ST

, FEFAT K. FET Transformer AN ZZIRRIN 2SO (). PHEEALN S5 | 2024, 41(3): 169-173,226. DOI: 10.3969/].issn.1000-386x.2024.03.026

[4] HIEEE | Bk, IM& , . TCN=Transformer—CTC UREEHE RS (J]. FHEHUN RIS |, 2022, 39 (3): 699-703.

062 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



	基于双向GRU+CTC的赣南客家方言语音识别系统

