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Abstract

Current research on Chinese grammatical error correction mainly relies on printed text datasets and lacks dedicated
data for handwritten text. Accordingly, a handwriting Chinese grammatical error correction dataset for Chinese as a
second language learners was constructed. Using authentic handwritten compositions as the corpus, an optimized
optical character recognition system was employed to process noise such as overwriting and revisions. Through text
recognition, standardized annotation, image-text alignment, and quality validation, fine-grained, multi-modal annotated
data was generated. The dataset comprises 8 726 valid samples, covering 599 fine-grained error types, and can provide

data support for grammatical error correction, error diagnosis, and intelligent Chinese language teaching in
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handwriting scenarios.

Key words
Chinese grammatical error correction, handwritten composition correction, Chinese as a second language, dataset
construction, optical character recognition
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BART8 4794 I RIR R RS
BRI 14 2054 1B WIR LR S #E
BRI 17 0791,

33 BEER=EMY

A CGEC #ds 4 Ak £ 35T Fl Rl {7k 5
AR A ER, ST R B EETFEEL

W& RS, MEDUE AL BRIUE R E H
SLHEG RS HIE T E A FHE, 50
JR R SCAR S B EF MBS AR, EE
FE N T B CA AR M. —&
F)HEKAMR A, HETRERNK
TEBFRUNEESERAR, XT
DUBEREH WE LR, 2% H5W
BB S HSK 240 By, g2 E 9
EH VTP G AL SELEIERE
2SI, T DO G R S AR T B,
KFPESARE;, ZE2FE5EAMRETH
LB, BRI AES] F S
BN EE SBIESRE, 8RR
PRSCATEHLAR B B4 ) I R8s . AR SO
) HCGEC %4l SR R & i 2] HF H L
FEs, AT FESEOE LA LR
Lz H, XHF MuCGEC, YACLC.
CCTC & DAE il A ST A Sy FE A 2
HCGEC £ 454 2 0B BRI T 4M
B RFIOERBEFNFEEL. X
SRR R H 2 BR 30 A E R, WEINE
ACEMRIZE (HSK 3%%) ZEmd (HSK 64%)
M2 AW B, ESCUREE 4 Ta 8 25 10 AU .
WS SO WIST % NG AT B 4 AR AR T
S5, BAGHBIUERFE M LR
TR FEMECHEMIHHHLBEY]
B, ERMNFERE., ik, EEHEEX

43%—

36%

BN W AR
(a) HERIEIS A

LR

2%
/4¢’£M%

97%—/

BRFE (CH) WEN (T5)

(0) RPmRBIK

W (HR)

B8 EREBDHREREDE T NNEHRRAR
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[P R =R e 3 7 = RN 31N NPT
ST S FIORACFE L EE,

HCGEC %t B s Z IS H I, U8
FEERI A BT BIEA T, £
AR FFARR . FUEERELZERE
B, KB FEGASoRE IS, EinE
S R

4 HRSNH

4.1 FRYEER &S VESE

EE IR SR, B\ A TE
SCE AT SRR S AR RR B, BESE R
GuHE T N AR AL B A bR E 17 38 485 ] 1
H 3l 5 S R AL B E A B BT =R
FFRE SO FF, &3R5 8 726 4= R
A, R R A A R TR S
K 2 3 9% 4 B (retrieval-augmented
generation, RAG) b2 AE T 7] % 19 %L
P FEat . HCGEC LT W E AT . 5
B, WNAEFZERL SN HTR, B
HEENHF S LRNE.

IR SCAE 52 B HCGEC #7438 1y
fifi B, PLE Y] Qwen2.5-7B-Instruct

R AT, SR ARG (low—rank
adaptation, LoRA) ZEGAL & LN E
RAG 77 =, Y1275 25T HCGEC ¥4t
RHBIL S A, A IIF AR, AR
SR L5 8 1 3 9 T R 2 A R T AT )
W, AL G AT Seq2Seq . B TR
2 4l 22 i 5 B GECToR ., A pl 2 A Y
BART, LLFAEIEE R Qwen2.5-7B K
HEBI (FBHEAR. DA, LoRA 4
). SZIRAF HCGEC ML 4R 5 A TSI 4k
MuCGEC bR 1B ¥ 2 #5 bR $a br M2 HE
Tl

B AE HCGEC s 26 F1 MuCGEC
ML B MPPRAR 25 R R 3. BT fabr
BEd oy M TRV, SRARR. H
[EI2EF0F, AEHEAT PR . Ho, Fy (BRI
75 CGEC 45 Hh RS 1 38 1y B B2 B 73 [
EI 2

M 3T LLE HY R AT 7 i 3,
EFRBEE M TP (Qwen R5) &
W, BAEMNLTERFI RN, 1
HCGEC I3t 46 |, LoRA £ i £ 4H kb
BART fEXS WL T TH U N B, R
KT 2 45 W e B B A I &
LoRA FH i #5 B AH L6 2 FE AR D FE AR FR A
BT, L4 CGEC RS S HE

R3 BEFIEHCGECMRHEER MUCGEC RREE EHY M2 AL 455

HCGEC MuCGEC
il

FiHfse PEIEES Fy. FEIS PEIEES Fys
Seq2Seq 42 56% 28.18% 38.62% 38.42% 23.51% 34.10%
GECToR 46.24% 34.36% 43.26% 45.58% 35.95% 43.25%
BART 39.18% 27.42% 36.08% 37.02% 24.40% 33.55%
Qwen2.5-7B(ZHA) 32.43% 30.87% 32.10% 28.76% 28.34% 28.67%
Qwen2.5-7TB(/HEAC) 40.92% 35.08% 39.60% 38.15% 34.55% 37.37%
Qwen2.5-7B(LoRA £ 49.67% 46.53% 49.01% 45.84% 40.96% 44.78%
AICTTE(LORA+Z R JE RAG) 53.76% 49.14% 52.76% 47.98% 44.52% 47 24%
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AL BB A% 02 2 T A5 1S B 1R TE T
o SIARAGE, MEDRSHIREM F  (HH
HRTERTE, LSRR R R
MR, AR TR B ERE ST, RS
ML HE MuCGEC |, ARy A AR EUE:
IR, HILEZABARA BE., EE
HEREME, IrABEMAE MuCGEC B F,;
fE Y AR T HCGEC, £ 4 40 s 3% . 1 Tl
M, BRSO R N RRIE B R/, WAET
ZIT AL RE

4.2 HIRRBNAN 5iS BT

HCGEC %44 f 85 iR M R BN 58
B, Bl D . 3 e R A
BmR=RE, BG—LKE2ZQHETHDE
FR PRI RAE SR 9 iR . i
B ORI, i AR TEAT AN AR IR R
AR RIS | RS

FI A HCGEC U HH 5 1 410k 2 48 12 bR
T, A HOE S bR (R B AT R4
Hr, TR R REE T 5 . AR BUE K
A 3 Y R AT SR (R SE— Y
B IR O SR MERE S SR AN R ESCREAS L A
] 2 3] 2 RO Z (R RO oo i, (EBF5e 4
WU, o bR IUHE A RO e e At ] &
IR S

4.3 NMELFEIRIGER

BRI G 58 O R VESCI AL
AT ST A AR CHEE SR R
- RN R RIE . — T
PREMLE, RIFEVE SO E B S InbRE A R
2B, S, MBRSREEE, %
AT EWE B H R R EIE TR T
SERAE R A 2, Rl AR AR T
LR AR AR B IE
T,

MEEARBRE, FaRatry gt
2 FEOR B 2 AL A TR A T R4
AT LIS HLE B H CREIR A E . A
RARFNEMRIE T, R AR DT
Mt sE, BEA OIS ER . A
M S, AT HCGEC 28 Sk 17
ST, WA Bl 200 5 U M S S
LR EAME A, E TN T R A
AR 2E ] R Bk

2=28
(o

5 GFiE

AR ST 1] [ R o SR R H K,
REDGE A IETFEEE, WE
TR KR SO TR R HCGEC

[[[x‘xaun;[! o

e brlmie| o adadkad ‘ Eﬁh. £

e iz g0 |a U B lg|  eReE
B |67\ fe|, Pkl 912 o A, e mler | wesw.  amEm
Sy g |, O ek £ el

Blse| (0RIE B | 408 BFR gL, | B R
222 | 7 oo BT A IR |, [T I o | it 1 me FRHK —m% e = s
€| eixlnl 6 lowtiEs | Sl - = —
WA A Al e

AP AT (N | Al AN 52 s .
o\ | 6d ﬁﬁz K |SFIREE | | B 5 = . i
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M | e T ik el 17 ot Lol e
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HARE, BN TFEHREIRENEA,
W5 LR SLH 2 F BRSO R R IR, ##
H—E 02 H T 5 SCER A R
FIE OCRICA . IRAUEMFRIE . AAFRAT 55
B SR S SRR 32 T AL 599 38
AR TR B R TER R, BT EE
8 726 4 MFEA I T B AE SUTE R 2 45 5L
Pae, BHEECHFE . MR ERE. s
HELERE A, NIBERIRIZ M 58T
PEALFREAL 3 T RAT T AR 2
A . IEE AN ESEURE, B
BTN AN E

HCGECHR L BRI ERN ESFE
e L BN, EREE—T R
P, ESE, BUREHIELLN 8 726 %, HH
T KA A FF AR /N, (RS #E &
KA 2 T7 THAFAEAR R, 255 BR
BN 2 Fe i U 5 248 ae . Hak,
A RIS R TR AR B A RS, R
FHLOOACC . BRI FE, MR H I, B
WSS HA R R B 36 R R, Sz L fE
TR AN, AR TUEACTE LR
WNE, FMPRFEIFEREARMEXS A,
BB RREA AT A M, M DL 4 TR B 55 45
P22 3] 35 R AL, STz R A2
o REARCHIE TR —MRiERTE S5
RBTRR, [AEERARIRER S BA—
B ERAE AN [RIFR T 2 56 5B 43 10 S 1 1
5B REEER. RE&EY
ZiewHz G, sl BRirEE
M SR (52, T REAE — B R RS
R YI 2R AR o

RO RAEZAE IR . M3
e &, ik, ArCARREES K HCGEC
AR, I FAF R E 7S FHACE
B, BN R EEET = 2 S J IR,
AT F - E 8 R 1) 2 R SRR . AR
RTFRE B R AR IR S B IESCRN

XFE, AR, Kk B
SR A B BEATHE e S AR . S5 B2 A A e A
fifh b, S I U B R IR X I HE AT Sk S
Pl R BAFFIARE, A B TH g B
BEAHHEINNERE, FEAIRRNAT
o E . R, HATEuRE SRR DL A
WA N T, FE—EENERE. 5
ST R M 2 RIAZ NIRSZARESS 6B R
HOBREEALA, XS] —f) 7 [a— R 2 A bR
TR IRSAARE, IR ARSE L 5 —
BOE, ARPERANIREEWwZ, 1T
PEERARER — B SAEE . tAh, RS
FIAEZ A S ASIRESA, F R
TFRER B A TRRE, FHRARERA S W
P, RIS . BT HIRAE S
BRI HE— 20 I R T R A O R B
BRI WS . RS L B
PSR S A IR, HES R LR BRI
TS HIVE N o
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