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Abstract The intelligentization of criminal case trials has been a hot research topic in the development of digital courts. In the
conventional method based on natural language processing,the model directly predicts the final judgment based on the facts of the
case. However, when dealing with complex criminal cases,the model may fail to identify the logical dependencies between legal
elements and to clearly present the legal reasoning process. The intelligent criminal case trial method based on large language
models proposed in this paper follows the approach of “annotating case corpus-pre-training large language model-reinforcing trial
logic”. The first step is to annotate the legal elements of the case such as subjects,objects,subjective elements,and objective ele-

ments by combining automated annotating with manual correction and create a structured reasoning dataset. The second step is to
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use ChatGLLM3-6b-32k as the foundational large language model for incremental pre-training based on the GLLM pre-training
framework. The last step is to fine-tune the parameter and increase legal knowledge using the LoRA parameter-efficient fine-tu
ning strategy and large language model retrieval enhancement technology.thereby reinforcing the trial logic. Experimental results
indicate that,compared to Qwen-7B-Chat and Baichuan2-7B-Chat, the ChatGLLM3-6b-32k model exhibits superior performance af-
ter supervised fine-tuning. The introduction of judicial syllogism significantly enhances the logicality of the judgment texts.ma-
king them closer to the reasoning of human judges. In the tasks of charge prediction and sentencing prediction, the model created
using this method shows a significant improvement in accuracy compared to the MTL-Fusion, Lawformer,and BERT models. In
addition,compared to Legal-BERT and CaselLawBERT, which are trained on European and American legal texts,the ChatGLMS3-
6b-32k model better suits the trial logic of Chinese criminal cases and demonstrates stronger capabilities in handling long texts.

This paper not only explores the application of large language models in intelligent criminal case trials, but also provides valuable

references for research on large language models in justice.
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Fig.4 Comparison of loss rate changes during model training
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Fig.5 Heatmap of legal large language models evaluation

ARSCP A A BB TE 4 WOPAE R AR R RI W LK
TE 5 T T A R 225 40 A T T R B A X R Sk e SO i O T
fREETILL R X B R R E R H RN S RETR . MLz
T . Legal- BERT 71 & PR A2 1& /0 b 1R s vl (R AE
2 A e S R O T R LR AE . CaseLawBERT B 7E
WA ERE T Legal-BERT . {H 85 {1k B8 471 A %58 K e it 23
@, EIFHRAE T Legal- BERT Hl CaseLawBERT 3 F Bk
AT RN X o [ R AR GO A ) R A R R e
B IS R L S SO TR A R 44 S0 R 0 SO0 AT 55 L A
WP SZ BB . b Ah o R S 48 8 H K SCAR L T Legal-
BERT Al CaseLawBERT 7E 4 U A AL # | 58 01 A R, ¥k LUA
RO R RIE T AR R F B
4.6 BUEXRGI5H

A5 002 4R v g T R S B A R A TR A T T R — O]



256

Computer Science T HEHFIZ  Vol. 52.No. 5. May 2025

A W A3 45 R A RO A D 0 S R AT BT SR e B 2R LRI

5 ORI T AL 5 LA R IR 35 500 0 e 25 500 7

Table 5 Analysis of criminal case trial results after fine-tuning and optimization of large language models
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Comparison of criminal case trial effects before and after

fine-tuning of large language models
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