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Abstract. This article aims to develop a model for summarizing police reports
in the context of public security, with a focus on execution on limited hardware.
The approach combined hybrid distillation (logits and intermediate representa-
tions) and supervised fine-tuning with LoRA, using a corpus of 19,286 police
reports. The evaluation was conducted using automatic metrics (BERTScore-
F1) and qualitative analysis by specialists. The results demonstrate that the
distilled model generates clear, coherent, and semantically appropriate sum-
maries, comparable to those of the larger model, with superior computational
performance, including in hardware-constrained environments.

1. Introduction
Large Language Models (LLMs) have significantly transformed the field of Natural Lan-
guage Processing (NLP), expanding the capabilities for processing complex texts. With
a transformer-based architecture and the number of model parameters increasing from
hundreds of millions to hundreds of billions in recent years [Zheng et al. 2024], this has
allowed for advancements in tasks such as summarization, classification, and information
extraction [Brown et al. 2020].

However, the increase in model size raises the cost of inference, restricting their
application in operational scenarios with limited hardware. Knowledge distillation, a
compression technique in which a smaller model (student) is trained to reproduce the
behavior of a larger model (teacher) by aligning outputs (logits), intermediate representa-
tions (features), or both, emerges as an efficient alternative for developing compact models
[Hinton et al. 2014, Jiao et al. 2020].

Nevertheless, excessive discrepancies between the capabilities of the teacher and
student models can create informational bottlenecks, compromising performance. Thus,
optimized specialization workflows are necessary to balance capacity, performance, and
computational efficiency [Setiawan 2024, Zhang et al. 2023].

Although training demands high computational cost, their use as base models has
enabled adaptations to specific contexts, such as public security [Sarzaeim et al. 2024].
In this context, police reports (in Brazil, called ”boletim de ocorrência”), documents that
textually record potentially criminal events, present varied terminology, complex contex-
tualizations, and a lack of standardization, hindering automated processing. The manual



analysis of these texts consumes time and human resources and is susceptible to inconsis-
tencies, which positions LLMs as promising tools, including by demonstrating abilities
such as in-context learning and instruction following [Wei et al. 2022].

While there are initiatives for the automated analysis of legal texts
[Pereira et al. 2025, Ramesh et al. 2024], there is a significant gap in the application of
LLMs in public security, especially for the automatic summarization of narratives, due
to the complexity of the domain and the scarcity of annotated data. Therefore, this arti-
cle proposes a knowledge distillation approach for summarizing police reports, with the
objective of developing a model capable of generating coherent, semantically accurate
summaries aligned with the technical vocabulary of public security. The methodology in-
tegrates hybrid distillation (logits and intermediate representations) and supervised fine-
tuning, aiming to maintain the robustness of the results even in environments with limited
hardware, ensuring accuracy and conciseness in the generation of summaries.

The presentation of this work is organized as follows: section 2 presents related
works, contextualizing existing research, providing a theoretical basis, and identifying
gaps; section 3 describes the proposed methodology, including the architecture and the
data used; section 4 presents the results and discussions; finally, section 5 presents the
conclusions and future directions.

2. Related Works

The use of LLMs in public security has been gaining attention due to their ability to pro-
cess large volumes of textual data and assist in analytical and operational tasks. Sarzaeim
et al. [2024] investigated the application of LLMs in classification tasks for criminal data
analysis, demonstrating their effectiveness in identifying emerging patterns that aid in the
prevention of and response to illicit activities. However, the study is limited to supervised
tasks.

The generation of textual content in institutions with complex processes was ex-
plored by Pereira et al. [2025] with the INACIA system, which automates analysis steps
at the Federal Court of Accounts, including the production of textual documents. This
work suggests the potential of LLMs for similar tasks in public security. However, the
absence of specific studies on text generation in police contexts, especially with compact
models, reveals a significant gap. Few works address the analysis of police documents,
such as police reports.

Regarding the use of mechanisms for the preparation and creation of LLM models,
knowledge distillation is a consolidated technique for creating compact and efficient mod-
els, reducing computational costs while maintaining competitive performance. Hinton et
al. [2014] established the foundations of distillation, proposing the transfer of logits from
a teacher model to a student, using a combined loss function that balances cross-entropy
and Kullback-Leibler divergence. Jiao et al. [2020] leveraged this approach with Tiny-
BERT, incorporating intermediate representations to improve the transfer of contextual
knowledge, especially in natural language understanding tasks.

Several studies have reinforced the effectiveness of knowledge distillation in
building compact and efficient models for Natural Language Processing tasks. Vakili
et al. [2024] demonstrated that distilled versions of BERT maintain robust performance



even on resource-constrained devices, aligning with the objective of the present study.
Zhang et al. [2023] introduced IBKD, a method that employs the information bottleneck
principle to distill textual representations without relying on logits. Park et al. [2021] pro-
posed an approach based on contextual relationships between representations, achieving
competitive results in language understanding tasks. Aguilar et al. [2020] highlighted that
transferring intermediate layers can eliminate the need for softmax outputs, while Sun et
al. [2019] emphasized the alignment of hidden states (intermediate representations) as a
strategy to preserve the semantics and context modeling of the original model.

These contributions provide theoretical and practical foundations for the applica-
tion of distillation in specific domains, requiring methodological adaptations to ensure
efficiency and semantic fidelity. The specialization of LLMs for specific domains of-
ten involves fine-tuning, whether supervised or unsupervised. Ramesh et al. [2024] ex-
plored efficient fine-tuning techniques, such as Parameter-Efficient Fine-Tuning (PEFT)
and Quantized Low-Rank Adaptation (QLoRA), demonstrating precise and contextually
appropriate responses in adjusted models. However, these approaches require labeled
data, which can be a limitation in scenarios like public security, where labels are scarce.

Although the reviewed works demonstrate advances in the application of LLMs,
the combination of knowledge distillation and fine-tuning for text generation tasks in
public security remains underexplored. Most studies focus on classification or generic
domains, neglecting the analysis of texts for public security forces and operation on mod-
est hardware. This study fills this gap by seeking to enable practical applications in public
security with computational and legal constraints.

3. Materials and Methods
This section describes the methodology used for the knowledge distillation of a large
language model (Qwen 2.5-14B), previously trained for summarizing police reports, into
a more compact model (Qwen 2.5-1.5B) by adopting a hybrid methodology combined
with complementary fine-tuning. In this work, the Qwen 2.5-14B model will be referred
to as the teacher and the Qwen 2.5-1.5B model as the student.

3.1. Dataset
The success of specialization or knowledge distillation strategies for an LLM depends
on a structured set of text or speech (corpus) representative of the target domain. In the
police context, police reports, which contain narratives of criminal events, fit the desired
characteristics. In this regard, the data used in this research consists of 19,286 police
reports written in Portuguese, previously anonymized, provided by the Polı́cia Judiciária
Civil do Estado de Mato Grosso (PJC/MT), and made available under an institutional
agreement for scientific research, in compliance with the General Data Protection Law
(LGPD, Law No. 13,709/2018).

The Police Report is a document widely used by public security forces to record
criminal events, containing data on those involved, locations, dates, criminal classifica-
tion, etc., and unstructured information, such as the narratives - the attribute of interest in
this research. These reports were extracted from the Internal System for Recording Police
Incidents (SROP) used by PJC/MT and include records made in the year 2024 in the city
of Cuiabá/MT, covering various types of incidents, ensuring the randomness of events and
diversity of narratives.




