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Abstract

In ancient Chinese texts, it is common to use characters with the same sound or
similar sounds instead of the original characters, that is, to use Tongjiazi. This not
only creates difficulties for people to understand the meaning of the text, but also
an important challenge for ancient Chinese information processing. In order to assist
the manual analysis and machine processing of Tongjiazi, this paper builds a multi-
dimensional language database, including three sub-databases, i.e. corpus, knowledge
base and evaluation data set. Among them, the corpus contains more than 11,000
sentences with detailed annotations of Tongjia usages. The knowledge base is presented
in graph data with 4185 characters as the nodes and 8350 relations between them as the
edges. The attributes of the nodes and the edges are labeled from the perspectives of
pronunciation, glyph and meaning. The evaluation data set is designed for automatic
recognition of Tongjia usages, including training and testing data for two subtasks:
Tongjiazi detection and the recognition of the original characters. Now the evaluation
data covers 19678 entries. On this basis, this paper builds a series of baseline models
for the automatic recognition of Tongjia usages, and analyzes the factors affecting the
recognition results and the improvement methods. Further, this paper discusses the
application of these resources in different fields, e.g. the collation of ancient books,
humanities research and classical Chinese learning and teaching.
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BTN, HEE4185 N F A~ TT005HE R T RKEKE R - 6500 BT Z AR R ARG
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% T Ngram 5 BEAE UL, FA A HKenLM T & 6] F 25 50p, HAALHp v G
A FREEP NEREBIK, ATRAIBGHE .. ¥ TAOFEIEEMNNT, R
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BT GPT2E S A A IE R /7 V5 5 Ngram BB R0, BIVH| A IR 232 AR G R 15 BT
LB TFALE - SKIRH T Huggingface PN FIRAYE DUBGPT2HETY 73 515 T5h &0 & A Y
FE2BERIIG, 5 X HADaizhigeGPT28FISikuGPT248 1Y

A HBert MLMiE A AT LGRS, FAMKIAM A P E - FREMN TIREES .
HIE, MPKZALEHMASKEHESR, 4 HMask LMAITRIEE R, W& LUIRE T 5IRESE
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B Ftoken P FRIFEAESS, A)HF R R X N IPREE R0, BRFHIRE L. AN B, K
FBERT+ 453 /2 (4519 # 1T token bR 5% 2110« HEFRREL, WA PR FEEEEMC N,
NARBERETURRE/RT, W Z2FERMERC B RF AR - [, FAIH5IA
TP EFRRBEEMRAE, REZFWHEMRC R, R RALERC BRI E . 5
¥idr, ~TSEIE=MITEXNRL, AR T & T 56 R T RHE I 2R DOEBERTRE A
FlHuggingface I - IR FISikuBERTHR T Z 518, 153 T TongjiaziDetectionDaizhigeBert#&
7 5 TongjiaziDetectionSikuBert 154 -

3.1.2 1EFiRFMES
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3.2 SEREER
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# 5 MFE 6 HHFIH T EBFRME S ZEM N HE AR EE 5 L AR 5 R . FEERRR
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FRME — A PR IE RIS, ZERCBRARTLI R W ad B 38 (B P VARSI R TR M o« 5 3 56 FEAS
FREZY AT INLAT JL A B 2w MR T A Aa I P BE 7= A 520 -

FF5 ok BfiE AEEX F1
1 DaizhigeBigram 7.55% 22.26% 11.27%
2 SikuBigram 9.21% 18.52% 12.30%
3 DaizhigeTrigram 7.56% 18.62% 10.75%
4 SikuTrigram 10.00% 11.80% 10.83%
5 DaizhigeGPT?2 8.59%  22.74% 12.47%
6 SikuGPT2 10.84% 17.47% 13.38%
7 DaizhigeBert 20.24% 55.28% 29.63%
8 SikuBert 29.09% 57.49% 38.63%
9 TongjiaziDetectionDaizhigeBert 65.02% 64.40% 64.71%
10 TongjiaziDetectionSikuBert 64.25% 69.87% 66.94%
11 TongjiaziDetectionDaizhigeBert (JTLIREHE)  62.10% 64.78% 63.41%
12 TongjiaziDetectionSikuBert (TCIEVEEE) 61.96% 70.35% 65.89%

%5 EEFRNES CERE) S5ssR
(1) BRI LR 5 5 AR

YOI 45 B B B, Torch «~ NumpyHlrandomf B (1) B HL £ F F 42, Batch X /N % N8, Epoch#li% H5, %
E/}d%mwﬁt%% . FIERENE x 107° . IR - IR EL IR IIZREEE R AR S RIESE . RandomStatelF]

WHNA2 .

"https: //huggingface.co/SIKU-BERT /sikubert

PIERMIEANN, Torch ~ Numpyfirandom &R FUREHLEF T+ Batch K/ - Epoch#~ MEiL&F, 22313 Ik
BERI 5 77 45 5 B U TongjiaziDetection Bert 2 A [F] -

BT E TS S AR IUR, H535 0155546 I, ﬂ{a\@ )
2 X
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FF5 ki) KHE AEE  F1
1 DaizhigeBigram 4.63% 10.81% 6.48%
2 SikuBigram 5.62%  8.74%  6.84%
3 DaizhigeTrigram 450%  8.64%  5.92%
4 SikuTrigram 6.21%  5.35%  5.75%
) DaizhigeGPT?2 5.25% 11.23% 7.16%
6 SikuGPT2 7.39%  8.60%  7.95%
7 DaizhigeBert 9.80% 22.73% 13.69%
8 SikuBert 15.54% 23.50% 18.71%
9 TongjiaziDetectionDaizhigeBert 31.54% 11.68% 17.05%
10 TongjiaziDetectionSikuBert 27.78% 12.12% 16.88%

11 TongjiaziDetectionDaizhigeBert (TCIRIEEE)  32.94% 16.10% 21.63%
12 TongjiaziDetectionSikuBert (TCIBIEEE) 29.48% 16.53% 21.18%
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