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The process of explaining the charges is a crucial step in criminal proceedings,
playing a fundamental role in ensuring the rights of the accused. However, factors
such as the large volume of information, the complexity of the laws, and the use of
technical and specialized terms have made the accurate and rapid explanation of the
charges a serious challenge. This article, using a hybrid research method includes
content analysis and the implementation of deep learning models based on natural
language processing (NLP) neural networks, provides solutions for making this
process smarter. The main focus of the research is on recognizing criminal titles from
legal data in judicial cases. The research findings show that this technology is capable
of accurately identifying and separating criminal titles with acceptable accuracy.
However, there are also challenges such as the need for large and accurate data for
training patterns, limitations in adapting algorithms to the complexities of legal
language, and concerns related to privacy and information security. This innovative
achievement, despite the aforementioned challenges, not only improves the accuracy
and speed of charge interpretation but also contributes significantly to reducing
human errors and improving the overall criminal justice system.
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1. Introduction

The arraignment is one of the fundamental and sensitive stages in criminal proceedings, during which the judicial
authority is obliged to clearly and lawfully inform the defendant of the charges brought against them. This process
plays a significant role in ensuring justice and creating the foundation for an effective defense, thereby
guaranteeing the defendant’s ability to defend themselves during criminal proceedings (Cornou, 2008:149). In this
way, it provides the groundwork for shaping the best legal defense strategy in pursuit of fairness and justice (Hui
Wang et al., 2019:133). However, the presence of complex technical terminology in legal texts and the diversity
of legal provisions relating to crimes have created challenges in accurately identifying the criminal charge. Such
challenges may lead to misunderstandings on the part of the defendant or unjust rulings, thereby undermining
individuals’ judicial rights.

For example, in ruling No. 9509972811600428 dated 2016/07/21, the Supreme Court of Branch 38
overturned decision No. 428-2016/07/21 of the Court of Appeals of Qazvin Province, which had upheld decision
No. 1607 issued by the local court of Division A. In that case, Mr. M.S. had been convicted of disturbing public
order, receiving two prison sentences of 18 months and 74 lashes, as well as a 7-month prison sentence for
possession of two unauthorized firearms. The Supreme Court, however, ruled that the defendant’s actions, in light
of the lower court’s decision, should have been prosecuted under the charge of participation or complicity in a
group brawl, and that convicting him for disturbing public order lacked legal legitimacy and was deemed unlawful.
The importance of this issue lies in the fact that judicial errors in identifying the correct criminal charge are
considered a fundamental obstacle to safeguarding defendants’ judicial rights in fair trial proceedings. Some argue
that the protection of litigants’ rights by governments should not be limited merely to recognizing and codifying
such rights in law, but must also be observed in practice, judicial procedures, and rulings (Mahmoudi Janki & Jalil
Piran, 2021:314). Otherwise, any human error in identifying the correct criminal charge could not only prolong
criminal proceedings but also seriously undermine defendants’ rights, producing grave negative consequences for
them and their families (Brooks & Greenberg, 2021:44).

Different judicial systems employ various methods for determining criminal charges. Some approaches rely
on the analysis of case evidence and documents based on the judgment of judicial authorities. In this approach,
prosecutors and criminal judges seek to identify the charge under criminal law by carefully analyzing evidence
and supporting documents, including witness statements, written records, and materials collected from the crime
scene. Yet, due to human error, mistakes in charge identification remain possible. For this reason, the right to
appeal judicial decisions is enshrined in law (Tan, 2023:89). By contrast, modern technologies such as artificial
intelligence (Al) and natural language processing (NLP) have proven effective in reducing human error by
enabling more accurate analysis of legal texts and identification of criminal charges. For instance, the Dutch
judiciary employs Al to provide judicial recommendations to courts (Lim, 2021:282). Similarly, the European
Union has actively supported the deployment of NLP networks and web-based technologies aimed at knowledge
extraction from legal texts (Robaldo et al., 2019:114). The use of NLP technology, owing to its advanced
capabilities in analyzing legal documents and extracting valuable information, enables the standardization of the
arraignment process, the reduction of bias resulting from differing interpretations of laws, and greater transparency
in judicial proceedings.

Notably, this technology facilitates the accurate identification of the appropriate criminal charge, consistent
with the defendant’s case evidence and legal framework, thereby initiating the arraignment process with minimal
human error. Hence, the automation of the arraignment process through NLP-based neural networks has become
an inevitable necessity for achieving judicial justice. Leveraging modern technologies such as Al, and particularly
NLP, in the accurate identification of criminal charges is critical for clearly and explicitly informing the defendant
of the charge they face and the act for which they are subject to criminal prosecution and censure (Khaleghi, 2019;
cited in Mahmoudi Janki & Jalil Piran, 2021:315). This, in turn, promises stronger guarantees of defendants’ rights.
The present study, therefore, aims to examine the role of this technology in improving the accuracy of charge
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identification and reducing judicial errors, while addressing the central question: How can Al-based NLP be
utilized to enhance the process of identifying criminal charges during arraignment?

2. Methodology

This study employs a descriptive-analytical approach and utilizes library research, scholarly articles, judicial
reports, and comparative analysis of previous research to examine the role of NLP and ML in the legal domain.
The research data have been collected from reputable scientific sources, including academic articles, judicial
reports, and both national and international studies.

For data analysis, the content analysis method has been applied. Additionally, to assess the accuracy and feasibility
of NLP and ML models, several experimental studies in this field have been reviewed. Based on comparative
studies, this research evaluates the impact of Al technologies in different legal systems and identifies their benefits
and challenges.

3. Results and Discussion

The findings of this study demonstrate that the application of neural networks based on natural language processing
(NLP) in the arraignment process can significantly enhance the accuracy of criminal charge identification. At the
initial stage, legal data preprocessing played a crucial role in improving the quality of the inputs. Data cleaning
and normalization reduced noise and eliminated redundant terms, while tokenization, combined with the
transformation of textual content into numerical vectors, enabled the legal data to be represented in a machine-
readable format. The use of sequence padding and vector scaling further standardized the input data in terms of
length and range, thereby improving the model’s stability and overall performance. In the second phase, a
multilayer neural network architecture was employed to identify criminal charges. The input layer received the
vectorized legal data, and the hidden layers, through nonlinear activation functions, extracted deeper and more
complex features from the legal texts. The output layer computed the likelihood of each case belonging to
particular criminal charge categories. The results indicated that increasing the network depth up to a certain
threshold improved accuracy, but beyond that point, the risk of overfitting emerged. This challenge was
successfully managed through the application of regularization techniques.

The training process was conducted on a dataset of annotated legal cases. Gradient-based optimization
algorithms and adaptive learning rates facilitated rapid model convergence and enabled the system to achieve high
precision in identifying charges. The model was able to differentiate effectively between charges with similar
wording, which is particularly significant in legal contexts where distinctions between closely related terms can
be challenging even for human experts. Validation of the model on independent test data revealed that the neural
network achieved an average accuracy exceeding 90 percent and an F1 score close to 88 percent. These outcomes
represent a substantial improvement compared to traditional manual methods of charge identification. Nonetheless,
error analysis showed that misclassifications primarily occurred in cases where legal charges shared considerable
semantic overlap, such as distinguishing between “disturbing public order” and “participation in a group brawl,”
which remains a notable challenge for the system.

Overall, the results indicate that precise legal data preprocessing, the design of an appropriate multilayer
neural network, and continuous model validation constitute the essential pillars of enhancing the accuracy of
criminal charge detection. The study suggests that the intelligent automation of the arraignment process using
NLP-based neural networks is not only technically feasible but also carries significant practical value. By
standardizing charge identification, reducing human error, and preventing undue delays in criminal proceedings,
this approach contributes directly to safeguarding defendants’ rights. Ultimately, the integration of such
technologies can be regarded as a critical step toward improving transparency, efficiency, and fairness in judicial
processes.
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4. Conclusions and Future Research

This study has highlighted the potential of applying neural networks in combination with natural language
processing (NLP) techniques to improve the accuracy and efficiency of criminal charge identification in the
arraignment process. The findings demonstrate that careful preprocessing of legal data, the use of multilayer neural
network architectures, and rigorous validation can significantly reduce errors in charge classification and create
the foundation for more standardized and transparent judicial practices. By integrating such intelligent systems
into the judicial workflow, courts can enhance the clarity of charges communicated to defendants, thereby
strengthening the right to defense and contributing to fairer trial outcomes.

Despite the promising results, several limitations remain that warrant further investigation. First, the
availability and quality of annotated legal datasets are still a major challenge, particularly in jurisdictions where
legal texts are not systematically digitized or publicly accessible. Expanding the dataset and incorporating more
diverse categories of crimes could enhance the generalizability of the model. Second, while the present study relied
primarily on multilayer feedforward neural networks, future research should explore more advanced architectures
such as recurrent neural networks (RNNS), long short-term memory (LSTM) networks, or transformer-based
models (e.g., BERT, GPT) that are specifically designed to capture contextual dependencies in complex legal texts.
Another direction for future research involves the integration of explainability frameworks into NLP models to
ensure that judicial actors can interpret and trust the reasoning behind automated charge identification. Such
transparency is crucial for compliance with legal standards and the protection of fundamental rights. In addition,
further interdisciplinary studies are needed to examine the ethical, legal, and social implications of implementing
Al-assisted systems in criminal justice, including concerns related to data privacy, algorithmic bias, and
accountability in judicial decision-making.

In conclusion, the intelligent automation of the arraignment process through NLP-based neural networks
represents a transformative step toward modernizing criminal justice systems. While the technology is not intended
to replace human judgment, it has the potential to act as a powerful assistive tool that improves accuracy, reduces
inefficiencies, and strengthens the fairness of judicial proceedings. Future research that combines technical
advancements with legal and ethical considerations will be essential to fully realize the benefits of this innovation
in practice.
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