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Research on Chinese spelling correction based on

the integration of context and text structure
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Abstract: In Chinese Spelling Correction (CSC) tasks, there are often problems such as insufficient semantic understanding of
sentences and less use of phonetic and visual information of Chinese characters. Addressing these issues, we propose a novel
error correction method based on context confidence and Chinese character similarity for Chinese spelling error correction
(ECS). Based on deep learning principles, this approach integrates visual similarity of Chinese characters, and phonetic
similarity of Chinese characters, and a fine-tuned pre-trained BERT model, which automatically extracts sentence semantics
and exploits the similarity of Chinese characters. Specifically, we fine-tune the pre-trained Chinese BERT model to adapt to
downstream Chinese spelling correction tasks. Then, we use the ideographic description sequence to capture the tree structure
of Chinese characters as visual information and the phonetic sequence of Chinese characters as phonetic information. Finally,
combining the visual and phonetic similarity (calculated by Levenshtein distance) of Chinese characters with the fine-tuned
BERT model, we achieve the completion of the correction task. Experimental results on SIGHAN benchmark datasets show
that the proposed ECS method has a huge improvement in F1-score compared with the baseline model, which is 2.1% higher
on the error detection level and 2.8% higher on the error correction level, verifying the applicability of the fusion of context
information, visual information and phonetic information for Chinese spelling correction tasks.
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Table 3 The amount of data in SIGHAN dataset

SIGHAN ) F R RECRNE B R
13(NZ4) 700 41.8 343
1400 %:4) 3437 49.6 5122
15(YIZ4) 2339 31.3 3037
1304 ) 1000 74.3 1224
145 1062 50.0 771
154 ) 1100 30.6 703

4.2 EWITMIER —BRE TR RE A2

AE 71 PR 2 T ke DA A5 R 1) rp SCSCAR A A RE
BN )2 AR A PO A 48 bR, BDOKE B % (Accuracy,
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F1 4840 (F1-score) , B AR 3k 4 fir 7, 1158 X

(11)~(14) i -
B TP+ TN

A= TP IN T FN L)
TP

P (12)
TP

R=p TN a3)
7  2XPXR i

F1 score—P_._iR (14)

R4 ZWITMIEARAI AT
Table 4 Detailed rules for experimental evaluation in-

dicators
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T (LMC) , Rl HIR V8 8 2 e 4, 48 I il 2o 45
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F7VPAk, 5 1) ] 2l 28 FLR0 S8 i sl %

Wang et al ™41 X Wang271K %45 4, $#2 HH —
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FUARTE (SL) , 8 JH 7 51 b 134 8 BILSTM SR A5 £
FEARic m) By FE R R EfEH] 3-gram FIEVE 4R
oK 21 TE A I A A 5

Wang et al'* $ ) 3 F 45 £ [ 45 19 &2 il B 1
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64, epoch 10, learning_rate i 1le—5, Top n A
5. % T b SCHY = A HEE T 2 4l A e SC i
AL E . ChatGPT fifi A9 Prompt J& : “iH 4] IE R
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A LA E

AILMC, SL #1 PN J5 i Ml t , ECS FEfu 55 )2
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RH 4 T2 18]

F5 ECSHXTLLWE AT EESIGHAN HIEE LMK &R
Table 5 Test results of ECS and benchmark method on the SIGHAN dataset

- o 45 2 THI 2T
Acc P R Fl-score Acc P R Fl-score
LmckH (—) 73.3% 37.0% 49.2% (—) 72.1% 34.9% 46.8%
SLEI (—) 54.2% 68.3% 60.4% (—) (—) (—) 55.1%
pNY (—) 62.3% 82.3% 72.0% (—) 76.8% 62.6% 69.0%
ECS 77.6% 80.2% 68.8% 74.1% 76.3% 77.7% 66.7% 71.8%

# 6 ChatGPT 7 SIGHAN15 E 23 R
Table 6 Test result of ChatGPT on SIGHAN15

Acc P R Fl-score
Mgl 2w 29.7% 20.1% 34.9% 25.5%
L Y=Y 26.4% 16.2% 28.0% 20.5%

4.6 HELKIS RTER TR TIBHREGEM
LT ARBLEE () 2 45 A58 ECS 78 SIGHAN ] 3 £
RO IS S A E LR B AL T TR
b BAR T RN B KA EE . H b, BERT £R
BB PRI 2580 ) BERT HEAT P SCPES 2 48
ECS w/o finetuning %7~ i 1] ECS 75 ¥ R £ 1
T B PRI i A5 AL ECS w/o sim 27 i 4% B A
SCOT IR AT AR AR R H JS B T AR SO I T
HE AR A 5 AR L BEE 1 7 %

R A 0L, T8 BERT B A8 2 5 2 0 0
S AT R PO AET XF I AR LR A 1 T ek
BERLORAT — 5 & Tt 76 K B 2 45 2 1w F1-
score &7t 2% ~8%. M i BERT 5% 7 Hi Il 2k 9 AT
SRS Hoh A 4 [ MASK X I (9 149 25
HEAT O, X Fh I 257 vk AT LAAE o) BV A B
SCH SCHRAE AR AUAL S SCIE B TE  SCHES 4
B VU 58 A N 1, TR SCBE S 2 H AR
JEE AT F v A IR DU I R R R R AR X

RECRAZ Bl b2 4 ) — A>3 = i ) 1 A
BEUR . QIETRT IR CPEE A A R RS IR R AL
AR I — 5 43 2 152 R A 5 A ABLAY DT TR VA 1 K
1, BR 1 FH BERT 2% 2] 21 (9 1 AR AL, 6 %
G5 JRL R 3 o 0 A DL BE , A RE A O IE 9 A
{UAH 4] IE B, 38 BLOE R i T 8 AR R

I Ak BERT A5 84 75 Il 2k 5 19 S04 1 F1-
score TER 5 F 2 B R TH 4R 220 ~3200. X J&H
T BERT #5402 5 T AR Jg W& 10 )11 25 7 38
FHIE F A X TR 2 AT 55, 6] DL ) 3 1
FHAG 18 75 278 AU FH T 1] 2555 780 ok 3R A7 4 24 2
NG AE H AR AT 55 b X BN 25458 80 0 47 s o ]
D feft A5 750 B G b 1 2% A 55 T SO RRRAE 32
BERIAEZ AT 55 b iz Ak fe g1 fPEfg

R B RS 5 g5 R — PR ] T A SR
1Y 3158 DT AR LS B 5 5 FAE BERT | i 471
A 0 J5 ¥R X T SRS 2 B A ROk
4.7 SEIW HEBMFIEHFITSEERA
BT 15 2 S A 45 A S 32 2 s e U A
LR 55 8 A5 B 45 A AU WIS T T HEAT SR 5 i X
YRt B RS e PR AT T S5

Tt SR i 3 T AR X SE 50 A5 R RS2 . AE
Top n 2y 2~9 B #E47 D03, W0 128 45 2R A0 8G o < Fn

F7 ECSHHEfI LB 7 SIGHAN #iiE & ER MR 45 R
Table 7 Results of ablation experiment of ECS and other models on the SIGHAN dataset

oA J2 T LY 2 T
Ham
Acc P R Fl-score Acc P R Fl-score
ECS 77. 6% 80. 2% 68.8% 74. 1% 76. 3% 77. 7% 66.7 % 71. 8%
BERT 58.7% 57.6% 41.9% 48.5% 50.5% 39.8% 28.9% 33.5%
ECS w/o finetuning 60.3% 66.4% 40.8% 50.5% 55.7% 54.7% 33.6% 41.6%
ECS w/o sim 75.8% 70.7% 69. 6% 70.1% 73.4% 66.9% 65.9% 66.4%
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R B A FH A B AT A 5 n9 BE ), T LA BERT A%
R I AT LA R O 2 m S T IEME R,
oA 358 35065 45 52 e K s A, BERT 45 4 19
AR BE 22 BRAK AN KRT RE 1Y 8 10 1A Oy A R AR
A, T LA TE 1 A B BE 22 v 0 TG 125 5% W) 52 4 45 51
ARSCRRE T LAEIMAL T 25 A [F] A R 52

B/
iz

IS
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55 60 %
A5 R . SIS AN 9 B R R AR T

FR BRI B, SLge T L B an ik 3 s . Al LUE
L ACE O 0. 4 B 23CR B i, B 3 Rl /)N i
REHT AT T . (HR R A DL o AR 3 KA 15 0
TEEPERERA T R 2, al B J2 Iy T 73
07 WA DR TR I R DL RE A AR AR
7, B TP B BE SRR

F8 AENHIFREDTIN LRI
Table 8 The impact of different top n on experimental results
ot 16 4> %4 2 3 4 5 6 7 8 9
P 78.0% 77.8% 77.8% 77.6% 77.6% 77.5% 77.5% 77.4%
K6 5 J22
Fl-score 74.1% 74.1% 74.2% 74.1% 74.0% 73.9% 74.0% 74.8%
P 76.3% 76.3% 76.4% 76.3% 76.1% 76.0% 76.1% 76.0%
YR H
Fl-score 71.3% 71.7% 71.9% 71.8% 71.6% 71.4% 71.5% 71.4%
R9 AELME M EI LI L R0
Table 9 The impact of different linear weights on experimental results
A 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
P 77.2%  78.5%  79.0%  79.0%  78.1%  77.8%  77.2%  77.2%  75.6%
Ko )2 1
Fl-score 71.8% 73.9% 75.2% 75.4% 74.3% 74.0% 73.4% 71.8% 71.9%
P 75.0% 76.6% 77.2% 77.4% 76.7% 76.3% 76.3% 75.0% 68.5%
2 5 2 T
Fl-score 68.2%  70.8%  72.3%  72.7% 72.0%  71.5%  71.5%  68.2% = 59.7%
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Fig. 3 The influence of linear weights on experimental
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Top2: FS 17 ik B 3% ¥ Ha * F  Weight=0.622
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Fig. 5 A sentence from the SIGHAN test set for case analysis
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