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Abstract: [ Purpose/Significance] The study aims to construct a similarity computation model specifically applicable
to TCM ancient texts, solve the problems of difficulty in semantic characterization and the high cost of data annotation of

BERT on TCM ancient texts. [ Method/Process| On the basis of incremental pre—training of multiple models, this study
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used generative Al to generate all task data, and combined SimCSE method to compare the effects of different training meth-

ods, pre—training models, positive and negative sample construction methods, and positive sample mixing strategies. [ Re-

sult/Conclusion] The research results show that the performance of unsupervised learning models is generally low, and the

introduction of positive and negative samples generated by Al significantly improves the performance. On the training set

composed of semantically different and low similarity negative samples constructed using Al, and mixed with positive sam-

ples constructed using Al assisted synonym replacement method, the TCM Gujiroberta model showed the best performance,

reaching 90. 9%. In addition, selecting negative samples with low similarity and randomly mixing datasets with different

types of positive samples can further improve model performance. This study designs a SimCSE similarity calculation model

that integrates knowledge of traditional Chinese medicine ancient books in a zero sample scenario, which can provide sup-

port for the research and application of ancient books. In the future, further optimization would be considered in terms of

dataset construction strategies.
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Fig.1 Research Framework Diagram
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Tab.1 Overview of Book Categories and Word Count in the Chinese Medical Code

PFH. 67 346 246

ANHEEDFH. 8 628

HEEEH Bt

e /A wRIE e /M SN ]
. E % 52 3 486 166 4 863 604 003 4 675 482 3 096
2.8 % 50 1 365 141 2133 170 794 6 061 514 3231
CJ N 76 8 286 760 8 115 1339 977 6 368 862 4 836
4. 75 B 145 802 282 2329 1611436 4708 565 3 606
5. HRMEER 53 1 378 101 1 824 274 529 4 639 387 3348
6. 14 78 5985 719 3162 355 688 6138 517 3 441
7. R 49 10 202 425 3 494 115 383 6 023 645 2 687
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1. BRER 194 14 337 320 1 661 756 521 6 220 707 4248
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Tab.2 Introduction to Ancient Book Models
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Tab.3 Experimental Hyperparameter Settings

Z  H fH
learning_rate 5e-05
num_train_epochs 3.0
per_device_train_batch_size 16
per_device_eval_batch_size 16
gradient_accumulation_steps 4
logging_steps 1 000
save_steps 20 000
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5.928, TCM-guwenbert-base %25, M 6.495,
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Tab.4 Continuing Pre—training Experiment Results

S s 5 L3k 95
TCM-guwenbert-base  10% B §EiE R} 6. 495
TCM-SikuBERT 109% 1 B& iy 5 15 Rt 5.928
TCM-SikuRoBERTa 109% 1 B& iy 5 15 Rt 6. 200
TCM-Gujibert 109% & iy 5 15kt 6. 330
TCM-Gujiroberta 10% &y fE ik 6. 041
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Tab.5 Examples and Sources of Famous Sayings in Some Ancient Chinese Medicine Books
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Fig.2 Machine Generated Similar Ancient Text Samples Based on the Construction Method of “<Synonym Replacement>"
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4.2.3 T AIGC [WIE SFEANT A il 2
FEIETUREAKT A iU R 5, 3T AT 05 Xkt

FFA X ATHET AT 43, WA 0~5, For

0 IRETERAMML, 5K LMMLL, I
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Tab. 6 Examples of Generating Authentic Ancient Texts Using Different Construction Methods

Iy JE R A A EREAS

[7i) S i) L, R=FZH R, kK=
BEHLE A ANZ—5, BEAE ANZTF—5, BENEDR
BEHL A TAEZITH, BRI TP Z A8, &I B
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Tab.7 Example of Generating Negative Samples of Ancient Texts Using Different Construction Methods
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Tab.8 Examples of Al Scoring Results for Training Dataset
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4.3 RABME T RS 5 AR

Bz /R 2 A1 56 2 B0 ( Sperman Correlation ) #% F
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PR EMPERATENE . HAORDE, R
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SCAMBUEE LI 240 S, Nk 9 PR, R
>J % (learning_rate) ., L& K /N (batch_size ) 553 UL
fabrsl, BE Dropout L3N 0.1, DI/l G
A IXURS: , 3SR R DA vz AkRE ) e R
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Tab.9 Experimental Hyperparameter Settings

Z H fH Z {H
learning_rate 3e-5 batch_size_eval 256
dropout 0.1 eval _step 100
epochs 3.0 max_len 100
batch_size_train 64 seed 42
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Tab. 10 Comparison of Learning Results With Different Training Methods, Different Pre—trained Language Models,

and Different Positive and Negative Sample Construction Methods

DEE A —_— TCM-guwen-  TCM-Siku- TCM-Siku- P TCM~Gujirob-
bert—base BERT RoBERTa erta
Tl - - 0.712 0.734 0.736 0.745 0.748
i) SC i) e 0. 805 0. 889 0. 887 0. 888 0. 886
LA A 0.767 0. 882 0. 883 0. 885 0. 883
BE L REAILAZ 0. 802 0. 886 0. 887 0. 886 0. 888
REATLIN R 0.787 0. 888 0. 888 0. 889 0. 889
AL REUWSE 0.795 0. 887 0. 887 0. 888 0. 887
Alfgge AR 0.819 0.893 0. 896 0.897 0. 909
HTE X FEHLAE A 0.775 0. 892 0. 890 0. 896 0. 892
A[EY FEHLAC 0.811 0. 884 0. 890 0. 892 0. 894
(e WAL 55 0. 789 0. 899 0.895 0. 895 0. 897
FEA RAUE 0.795 0. 896 0. 896 0.898 0. 899
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Tab. 11 The Impact of Different Positive Sample Mixing Strategies on Model Performance

R ERA A S TCM-guwen- TCM-Siku- TCM-Siku- TCM-Gujib- TCM-Guji-
bert—base BERT RoBERTa ert roberta
20% ( Chat_SR) +30% ( Chat_RD) +50% ( Chat_RW ) 0.878 0. 903 0. 909 0.924 0.928
20% ( Chat_SR) +30% ( Chat_RW ) +50% ( Chat_RD) 0.841 0. 899 0.901 0. 903 0.913
20% ( Chat_RD) +30% ( Chat_SR) +50% ( Chat_RW) 0. 864 0. 905 0.912 0.932 0.923
20% ( Chat_RD) +30% ( Chat_RW ) +50% ( Chat_SR) 0.893 0.912 0. 907 0.917 0.921
20% ( Chat_RW') +30% ( Chat_SR) +50% ( Chat_RD) 0.832 0.878 0. 886 0. 899 0. 909
20% ( Chat_RW ) +30% ( Chat_RD) +50% ( Chat_SR) 0.891 0. 906 0.901 0.917 0.914
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