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RESUMO

Objetivo: A crescente adocdo da Inteligéncia Artificial (I1A) no Judiciério visa responder aos
desafios de produtividade e escassez de recursos diante do aumento do volume processual. No
entanto, essa incorporagdo tecnoldgica levanta preocupagdes quanto a vieses algoritmicos,
opacidade dos sistemas, privacidade e protecdo de dados. Metodologia: Este trabalho realiza
uma andlise combinada, composta por uma revisao sistemética da literatura académica (2017—
2024) e um estudo exploratorio no Tribunal de Justica do Estado de Sergipe (TJSE). .
Principais Resultados: O estudo de mapeamento sistematico seguiu um protocolo rigoroso,
analisando 33 artigos selecionados a partir de uma busca inicial de 752 estudos em bases
cientificas, com foco nas abordagens de IA, seus desafios, beneficios a produtividade/eficiéncia
e servicos promissores. A investigacdo no TJSE utilizou uma pesquisa online com 56
colaboradores (juizes e servidores de diversas areas), empregando a escala Likert para captar a
percepcdo local sobre o impacto da IA, os beneficios e desafios esperados, bem como a
priorizacdo de servicos a serem aprimorados pela tecnologia. Contribuicdes tedricas,
metodoldgicas e de gestdo: A revisdo identificou como principais abordagens o uso de
aprendizado de maquina, especialmente deep learning e processamento de linguagem natural,
com destaque para o potencial de modelos como transformers e LLMs. Os beneficios mais
apontados incluem ganhos de eficiéncia, produtividade e reducdo de carga de trabalho,
enquanto os principais desafios envolvem confianga, discricdo humana e especificidade da
linguagem juridica. ContribuicGes societal: A percepcdo local confirmou tendéncias globais,
valorizando a automacéo da gestdo da informacéo e a assisténcia legal virtual. Conclui-se que,
embora a IA ofereca beneficios significativos para o Judiciario, sua implementacdo exige
cautela ética e transparéncia para garantir um sistema justo, confiavel e centrado no ser humano.

Palavras-chave: inteligéncia artificial; judiciario; produtividade; eficiéncia.



ABSTRACT

Objective: The increasing adoption of Artificial Intelligence (Al) in the judiciary aims to
address productivity challenges and resource constraints in the face of rising case volumes.
However, this technological integration raises concerns about algorithmic bias, system opacity,
privacy, and data protection. Metodology: This study presents a combined analysis consisting
of a systematic literature review (2017—2024) and an exploratory investigation within the Court
of Justice of the State of Sergipe (TJSE), in Brazil. Main Results: The systematic mapping
followed a rigorous protocol, analyzing 33 articles selected from an initial pool of 752 studies
found in scientific databases, focusing on Al approaches, challenges, productivity/efficiency
benefits, and promising services. The exploratory study at TISE involved an online survey with
56 participants (judges and staff from various departments), using a Likert scale to capture local
perceptions regarding the impact of Al, expected benefits and challenges, and the prioritization
of services to be enhanced through technology. Theoretical, methodological and
management contributions: The review highlighted the predominant use of machine learning
particularly deep learning and natural language processing with emphasis on the potential of
models such as transformers and large language models. The most cited benefits include
increased efficiency, productivity, and workload reduction, while key challenges relate to trust,
human discretion, and the complexity of legal language. Societal contribution: Local
perceptions confirmed global trends, emphasizing the value of information management
automation and virtual legal assistance. It is concluded that, although Al offers significant
advantages for the judiciary, its implementation requires ethical caution and transparency to
ensure a fair, trustworthy, and human-centered judicial system.

Keywords: artificial intelligence; judiciary; productivity; efficiency.
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1. INTRODUCAO

Segundo Davenport e Kirby (2016, p. 12), a inteligéncia artificial é "a capacidade de
um sistema de computador, programa ou maquina de realizar tarefas que normalmente exigem
inteligéncia humana”. Entende-se entdo que esta tecnologia pode oferecer diversas
contribui¢bes na automatizagdo ou substituicdo das atividades das pessoas, sejam de carater
pessoal, sejam para suas atividades profissionais, podendo complementar e ampliar as
capacidades humanas, gerando mais valor e competitividade para as organizagdes.

Neste toar, destaca Aratjo (2019) que “o sistema judiciario brasileiro é atualmente um
dos maiores do mundo, com mais de 77 milhdes de processos aguardando decisdo. O uso de
aprendizado de maquina pode ajudar a melhorar a celeridade por meio da classificacdo de
textos”. Desta forma, o judiciario se coloca como relevante area para aplicacdo de técnicas e
tecnologias que incrementem sua produtividade.

Embora o Tribunal de Justica do Estado de Sergipe tenha sido notavelmente eficiente
em 2020, evidenciado por seu resultado de 100% no indice de produtividade comparada do
Conselho Nacional de Justica(CNJ, 2020), o panorama atual revela desafios emergentes. Dados
recentes, externos as fontes primarias desta dissertacdo e consultados no portal "Justica em
Numeros" do CNJ, sugerem que, em 2024, a justica estadual sergipana nao tem alcancado as
metas de atendimento a demanda estabelecidas pelo Conselho (CNJ, 2024). Este cenério indica
gue o volume processual crescente ndo tem sido acompanhado por um aumento proporcional
da produtividade (CNJ, 2024), o que pode justificar uma alteracdo na sua posi¢do nos rankings
nacionais de eficiéncia em comparagdo com outros tribunais. Tal situagdo reforca a relevancia
da observacdo de que o TJSE ainda ndo emprega efetivamente ferramentas baseadas em
Inteligéncia Artificial (IA) para otimizar seus processos e mitigar a execucao de tarefas
repetitivas, um aspecto crucial para a modernizacdo e o enfrentamento dos desafios
contemporaneos do Judiciario.

Diante desse contexto, 0 presente projeto de pesquisa se propde a investigar o impacto
da inteligéncia artificial no Tribunal de Justica do Estado de Sergipe (TJSE), com o objetivo
central de compreender as transformacgdes organizacionais em curso e explorar as percepcoes
dos colaboradores (magistrados e servidores) acerca dos beneficios e desafios da adogédo da IA.
Busca-se, ainda, identificar oportunidades concretas para o aprimoramento dos Servicgos
judiciais por meio da implementacédo de solu¢bes baseadas em IA.

Espera-se que os resultados desta pesquisa contribuam para o desenvolvimento de uma

estratéegia de implementacdo de IA no TJSE alinhada as necessidades da instituicdo e as
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demandas da sociedade, visando a construcdo de um sistema de justica mais eficiente,
transparente e acessivel. Além disso, os achados poderdo oferecer insights valiosos para outros
tribunais que planejam iniciativas semelhantes de transformacdo digital

As diretrizes apontadas pelo Conselho Nacional de Justica(CNJ) vém, ao longo dos
ultimos anos, servindo com um excelente instrumento de direcionamento dos tribunais rumo ao
foco na inovagdo e melhoria de seus processos. Este 6rgdo é o principal motivador do
isomorfismo normativo do judiciario brasileiro na medida que, através da Resolugdo n°
370/2021 (BRASIL, 2021), instituiu a Estratégia Nacional de Tecnologia da Informacao e
Comunicacdo do Poder Judiciario(ENTIC-JUD), que por sua vez, a fim de fornecer a devida
transparéncia, implantou o indice de governanca, gestdo de infraestrutura de tecnologia da
informacdo e comunicacdo do poder judiciario(iGovTIC-JUD), sendo este o principal
instrumento de auditoria do nivel de maturidade em tecnologia e inovacao dentre os tribunais
do pais.

Através da Portaria CNJ n° 271/2020 (BRASIL, 2020) a utilizacdo de inteligéncia
artificial pelos 6rgaos se da por meio dessa plataforma comum, fruto de parceria entre 0 CNJ e
0 Tribunal de Justica de Rondb6nia (TJRO). O uso do repositorio centralizado incentiva a
colaboracdo, a transparéncia, o aprimoramento e a divulgacdo dos projetos do Judiciario (CNJ,
2020).

A Resolucéo n® 615 do Conselho Nacional de Justica, aprovada em margo de 2025,
estabelece diretrizes para o uso de inteligéncia artificial (I1A) no Poder Judiciario brasileiro. O
objetivo é garantir que a tecnologia seja utilizada de forma ética, transparente e responsavel,
respeitando direitos fundamentais como a dignidade humana e a ndo discriminagéo (BRASIL,
2025).

1.1. JUSTIFICATIVA

Diante do que foi apresentado, justifica-se a realizacdo desta pesquisa, pois sabe-se
que a celeridade processual com qualidade dos julgados é a premissa maior que os tribunais
devem alcangar. Se a |A se apresenta como elemento viabilizador deste objetivo, e, se a matéria
ja é devidamente normatizada pelo Conselho Nacional de Justica, entende-se que as novas
tecnologias somente apoiardo o trabalho humano na substituicdo de tarefas repetitivas de baixo
teor intelectual, liberando o material humano tomador de decisdes para tarefas mais

engrandecedoras.
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Este estudo, entdo, se fundamenta em uma investigacdo exploratdria conduzida no
Tribunal de Justica de Sergipe (TJSE), complementada por um mapeamento sistematico da
literatura, que evidencia o reconhecimento do potencial transformador da inteligéncia artificial
para aprimorar a eficiéncia e a produtividade no ambito judiciario, sobretudo por meio da
automacdo de tarefas rotineiras, aperfeicoamento das pesquisas juridicas e racionalizacdo dos
fluxos de trabalho, sendo o agrupamento de documentos por similaridade uma necessidade
prioritaria identificada pelo TJSE. A analise revela um cenario favoravel a adocdo de
tecnologias inteligentes para desafogar o sistema judiciario brasileiro, notoriamente
sobrecarregado, permitindo que magistrados e servidores concentrem seus esforcos em
atividades que demandam maior discernimento juridico e avaliagdo humana, enquanto
processos mecanicos e previsiveis sao gerenciados por sistemas automatizados com capacidade
de processamento superior.

Entretanto, as pesquisas também destacam preocupagdes substanciais quanto a
presenca de vieses algoritmicos, a insuficiéncia de confianga nos sistemas baseados em 1A, ao
risco de comprometimento da discricionariedade humana nas decis@es judiciais, a falta de
transparéncia dos algoritmos e as questdes relacionadas a privacidade e protecdo de dados. Estes
desafios ndo sdo meramente técnicos, mas representam dilemas éticos e juridicos fundamentais
que podem comprometer a propria legitimidade do sistema judicial caso ndo sejam
adequadamente enderecados. A implementacdo precipitada ou negligente de sistemas de 1A no
judiciario pode perpetuar ou até mesmo amplificar desigualdades existentes, comprometendo
principios constitucionais basilares como a igualdade perante a lei e o devido processo legal.

Diante deste panorama, evidencia-se a imperativa necessidade de uma implementacao
ética e transparente das tecnologias de inteligéncia artificial no sistema judicial, pautada por
rigorosos protocolos de governanca, auditoria algoritmica constante e participacdo
multidisciplinar no desenvolvimento e implementacdo desses sistemas. O equilibrio entre
inovacdo tecnoldgica e preservacdo dos valores juridicos fundamentais apresenta-se como o
grande desafio contemporaneo para a modernizagdo do judiciario, demandando ndo apenas
conhecimento técnico, mas também sensibilidade humanistica e compromisso inequivoco com
a justica substantiva. Somente assim sera possivel colher os beneficios prometidos pela
revolucdo digital no direito sem comprometer a equidade, a justica e a confianca publica nas

instituigdes judiciais.
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1.2. OBJETIVOS
1.2.1. Objetivo Geral

O Objetivo geral deste projeto € analisar o impacto da inteligéncia artificial (I1A) no

Poder Judiciario, investigando tanto as percepg¢des de seus colaboradores sobre os beneficios,

desafios e potenciais servicos, quanto o panorama das abordagens de IA utilizadas na literatura

para aumentar a produtividade e eficiéncia judicial.

1.2.2. Objetivos Especificos

Para alcancar este objetivo geral, utilizaremos o0s seguintes objetivos especificos:

1.

2.

Identificar e analisar os riscos e desafios da implementacdo de 1A no a luz dos
problemas e limitagdes do uso de IA no judiciario.

Analisar as abordagens de inteligéncia artificial mais utilizadas para caracterizar
documentos e dados de decisfes judiciais em relacao a produtividade e eficiéncia,
e discutir sua relevancia para o contexto do TJSE.

Mapear e comparar as percepgdes dos colaboradores do Tribunal de Justica do
Estado de Sergipe (TJSE) sobre os beneficios esperados da IA com os potenciais
ganhos de produtividade e eficiéncia identificados na literatura sobre aplicagdes de
IA no judiciario.

Investigar a priorizacdo de servi¢cos do TJSE para aprimoramento com e relaciona-
los com os servigos judiciarios suportados por IA que demonstram potencial para

melhorar a satisfacdo e motivacdo dos usuarios.

1.3. CONTEXTO PROBLEMATICO

A integracédo da Inteligéncia Artificial (1A) ao sistema judiciario tem se consolidado,

nas ultimas décadas, como um fenémeno global de transformacdo, impulsionado pela busca
continua por maior produtividade e eficiéncia (MACHADO; COLOMBO, 2021). Esse

movimento insere-se em um contexto mais amplo de reformas judiciais voltadas a enfrentar

desafios estruturais, como o crescimento do volume de processose a escassez de recursos

humanos qualificados(CNJ, 2024). A A surge, nesse cenario, como uma ferramenta estratégica

para aprimorar a administracdo da justica na era da informacdo, permitindo o tratamento

eficiente de grandes volumes de documentos digitalizados e a automacao de tarefas repetitivas.
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Com isso, a investigacdo sobre formas de otimizar essa integragdo — maximizando 0s
beneficios operacionais e a satisfagdo dos usuarios, a0 mesmo tempo em que se mitigam 0s
riscos envolvidos — configura-se como um problema de pesquisa de elevada relevancia
académica e pratica para os campos do direito e da tecnologia.

O potencial transformador da IA no Judiciario se manifesta em diversas frentes. A
automacdo de atividades rotineiras, como a triagem e classificacdo de documentos, bem como
a pesquisa jurisprudencial, pode gerar significativa economia de tempo e recursos, além de
aliviar a carga de trabalho de magistrados e servidores. Por outro lado, a introducdo da IA em
um ambiente tdo sensivel e normativamente denso como o sistema judiciario envolve riscos e
desafios que exigem atencdo rigorosa (MENDONCA JUNIOR; NUNES, 2023). Um dos
principais pontos de preocupacao refere-se aos vieses algoritmicos, que podem perpetuar — ou
até intensificar — discriminacdes existentes nos dados historicos utilizados no treinamento dos
modelos, comprometendo a imparcialidade e a equidade das decisdes. A opacidade de certos
algoritmos compromete a transparéncia, dificultando auditorias independentes e a
responsabilizacdo institucional. Questdes relativas a privacidade e a protecdo de dados sensiveis
também se impdem como criticas, exigindo padrdes elevados de seguranca da informacéo.
Soma-se a isso 0 receio de que a automacgdo excessiva comprometa a discricionariedade
humana, indispensavel em muitos momentos do processo judicial, podendo reduzir o
engajamento critico e o julgamento contextualizado por parte dos operadores do direito.

Diante desse panorama de oportunidades e riscos significativos, o problema central da
pesquisa reside na formulacdo de estratégias para a integracdo otimizada e responsavel da 1A
no Judiciario. Essa integracdo demanda um equilibrio entre os ganhos de produtividade e a
implementagdo de mecanismos de mitigagdo dos riscos identificados. Para tanto, torna-se
fundamental o desenvolvimento e a adocdo de diretrizes éticas robustas, a promocdo da
transparéncia algoritmica, a manutencao da supervisdo e do julgamento humano em etapas
criticas, bem como a aplicacdo de medidas rigorosas de protecdo de dados. A priorizacao
inteligente dos servicos a serem automatizados — com foco em gestdo da informacéo e apoio
a atividade judicial —, aliada ao envolvimento de stakeholders e a capacitagdo continua dos
profissionais, sdo elementos-chave para a construgdo de confianca institucional e para assegurar
que a tecnologia atue como ferramenta complementar, e ndo substitutiva, ao discernimento
humano.

Nesse contexto, formula-se 0 seguinte problema de pesquisa: Como a crescente

integracdo da inteligéncia artificial (IA) no sistema judiciario pode ser otimizada para
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maximizar os ganhos em produtividade, eficiéncia e satisfacdo dos usuérios, a0 mesmo tempo

em que se mitigam eficazmente os riscos associados?

1.4. PARTES DO TRABALHO E METODOLOGIAS APLICADAS

Esta dissertacdo estd estruturada a partir de dois estudos centrais que, de maneira
complementar, investigam a integracao da Inteligéncia Artificial (I1A) no sistema judiciario. O
primeiro consiste em um mapeamento sistematico da literatura cientifica internacional,
fornecendo uma visdo abrangente das abordagens, beneficios, desafios e servigos de 1A no
contexto judicial. O segundo trata de um estudo de caso exploratério realizado no Tribunal de
Justica do Estado de Sergipe (TJSE), voltado para a compreensao das percepcdes e prioridades
de seus colaboradores diante da adogéo dessa tecnologia. A integracdo desses estudos permite
articular a producdo académica global com a realidade pratica de um tribunal brasileiro,
oferecendo uma base solida para analisar a questdo central desta dissertacdo: como otimizar a
aplicacdo da IA no Judiciario.

O primeiro eixo metodoldgico é representado pelo trabalho intitulado "A review of the
usage of artificial intelligence to improve the judiciary productivity and efficiency", que adotou
a abordagem de mapeamento sistematico da literatura, método consolidado para identificar,
avaliar e interpretar pesquisas relevantes sobre um tema especifico. A condugdo seguiu as
diretrizes de Kitchenham e Charters, organizadas em trés etapas: planejamento, execucgdo e
relato.

Na fase de planejamento, foi elaborado um protocolo de pesquisa que definiu a questdo
principal — "Como o judiciario tem adotado a inteligéncia artificial para melhorar a
produtividade e a eficiéncia?" —, além de quatro questdes secundarias que orientaram a
investigacdo: (SRQ1) quais sdo as abordagens de IA mais comuns; (SRQ2) quais sdo 0S
principais desafios enfrentados; (SRQ3) de que forma a IA contribui para produtividade e
eficiéncia; e (SRQ4) quais servigos sdo mais impactados em termos de satisfacdo do usuario. A
construcdo das strings de busca foi guiada pelo modelo PICO (Population, Intervention,

Comparison, Outcomes), adaptado ao escopo do estudo.

A etapa de execucdo envolveu a aplicacdo das buscas em quatro bases cientificas
reconhecidas (ACM Digital Library, Web of Science, IEEE Xplore e EI Compendex), em
setembro de 2024. A busca inicial retornou 752 estudos, reduzidos a 691 ap6s a remogéo de

duplicatas. Em seguida, foram aplicados critérios rigorosos de exclusdo, inclusédo e qualidade,
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com operadores logicos apropriados (OR para exclusdo, AND para inclusdo). Também foi
utilizada a técnica de Backward Snowballing para identificar referéncias adicionais a partir dos
estudos pré-selecionados. Ao final, foram incluidos 33 artigos publicados entre 2017 e 2024,
com uma eficacia de busca calculada em 4,39%. O processo seguiu o0 protocolo PRISMA de
selecdo sistematica.

Na fase seguinte, procedeu-se & extracdo, categorizacdo e analise dos dados dos 33
estudos selecionados.

Todos esses documentos foram adicionados a uma ferramenta especializada na
conducéo de revisdes e mapeamentos sistematicos, Parsifal, de onde foi exportada uma planilha
abrangente, contendo todos os 752 documentos, e para cada um, foi registrada a motivacao de
sua excluséo ou inclusdo com base nos critérios definidos.

Para esses 33 artigos selecionados, cada uma das Quatro Questdes de Pesquisa
Especificas (SRQs) foi sistematicamente avaliada. Para responder a elas, foi realizada a
anotacdo na mesma planilha de toda sentenca do texto desses artigos elegiveis que respondia
diretamente as respectivas SRQs. Essa abordagem detalhada permitiu uma visdo aprofundada
dos achados da pesquisa sobre o uso da IA no judiciario.

Os resultados indicam uma maior incidéncia de aplicages de Deep Learning (DL)
(21 artigos), em comparagdo com Machine Learning tradicional (12 artigos), sendo que alguns
estudos cobriram mais de uma abordagem. Entre as técnicas identificadas estdo Transformers
(como BERT e GPT), RNN, LSTM, CNN, SVM, Arvores de Decisdo, Random Forests, e
métodos de Processamento de Linguagem Natural (PLN), como Word2Vec e Doc2Vec. Estas
tecnologias sdo amplamente empregadas para o tratamento de grandes volumes de documentos
e automacao de tarefas repetitivas.

Os principais desafios destacados incluem: vieses e confianca algoritmica (10 artigos),
opacidade algoritmica (2), especificidade da linguagem juridica (2), privacidade e protecao de
dados (2), e perda da discricionariedade humana (1). Quanto aos beneficios para a
produtividade e eficiéncia, foram apontados: economia de tempo e custo (16 artigos), reducéo
da carga de trabalho (6), melhoria na tomada de deciséo (5) e incremento na acessibilidade e
transparéncia (3). Em termos de servigos judiciais suportados por IA, os mais recorrentes foram:
recuperacdo de informacdo (11), assisténcia judicial (7), classificacdo de documentos (3),
reconhecimento de voz e imagem (1) e resolucédo de disputas online (1).

O segundo eixo metodoldgico da dissertacdo € o estudo exploratdrio intitulado "An
Exploratory Study of the Impact of Artificial Intelligence on the Judiciary Productivity and

Efficiency”, realizado no Tribunal de Justica do Estado de Sergipe (TJSE). Este estudo utilizou



23

um formulério online como instrumento de coleta de dados, com o objetivo de investigar as
percepcdes dos colaboradores do TJSE sobre o impacto da IA na forga de trabalho, seus
beneficios e riscos, além da priorizacdo de servicos a serem aprimorados por essa tecnologia.

O questionario foi desenvolvido com base na escala Likert, permitindo mensurar o
grau de concordancia dos participantes com afirmacdes relativas a adoc¢do da IA. O contetdo
foi revisado por especialistas e aprovado pela alta gestdo do TJSE, incluindo a Presidéncia do
Tribunal. A amostra contemplou colaboradores de diversas areas e fungfes — magistrados,
servidores da area-fim, equipes de TI, setores de negocio e inovagdo —, com o objetivo de
captar diferentes visfes (juridica, técnica e operacional) sobre o tema. Apos a validacdo do
questionario, este foi aplicado via plataforma online, assegurando facilidade de acesso e
protecao de dados.

A questdo de pesquisa principal foi: "Qual é o impacto da IA sobre a forca de trabalho
no TJSE?". As questBes secundarias investigaram, respectivamenteas percepgdes sobre
oportunidades(SRQ1) e desafios(SRQ2), além da priorizacdo de servigos que poderiam ser
otimizados com sua aplicacdo (SRQ3).

Foram obtidas 56 respostas vélidas, e os resultados revelaram que os principais
potenciais beneficios percebidos foram: aumento da eficiéncia e produtividade (quase 90% dos
respondentes classificaram como Essencial ou Muito Relevante), e reducéo da carga de trabalho
(mais de 80%). A acessibilidade e transparéncia dos dados também foram consideradas
importantes por quase 60% dos participantes. Em contrapartida, os principais desafios e riscos
mencionados incluiram: vieses algoritmicos e confianca na 1A (mais de 80% Essencial/Muito
Relevante/Relevante), privacidade e protecdo de dados (idem), opacidade algoritmica (quase
60%) e perda da discricionariedade humana (39,3% consideraram Essencial; 73,2% Muito
Relevante/Relevante). A especificidade da linguagem juridica foi considerada um desafio
menos expressivo.

Com relacdo a priorizacdo de servicos para aplicacdo da IA, destacaram-se: consulta
automatizada a bases de dados patrimoniais (50% consideraram Essencial), classificacdo de
atributos processuais (quase 40%), agrupamento de documentos por similaridade (mais de
30%) e reconhecimento de voz e imagem (quase 45%). Outros servigos, como assistente legal
virtual e sumarizacdo de documentos, também receberam avaliacGes positivas, enquanto a
automacao total por meio de resolucao de disputas online foi considerada de menor prioridade.

O estudo reconhece limitagcdes metodoldgicas, como vieses de resposta no formulério
online, possivel falta de representatividade da amostra e limita¢cbes no conhecimento técnico

dos respondentes sobre IA.
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Em conjunto, os dois estudos oferecem uma viséo integrada, multifacetada e detalhada
sobre a incorporacdo da IA no Judicidrio. O mapeamento sisteméatico fornece uma anélise
consolidada da literatura internacional, revelando as principais abordagens técnicas, beneficios
e desafios identificados por pesquisadores. Ja o estudo exploratorio no TJSE aprofunda esse
entendimento no contexto pratico de um tribunal estadual, permitindo comparar as evidéncias
académicas com as percepgOes de profissionais diretamente envolvidos no processo de
transformacéo digital. Essa articulagdo metodoldgica enriquece a compreensdo do problema de
pesquisa, ao unir solidez tedrica com dados empiricos oriundos da realidade institucional

brasileira.
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ABSTRACT

The adoption of Artificial Intelligence (Al) in Judiciary has increased substantially in
recent years. One of the goals is to improve judicial productivity and directly aid court
efficiency. Despite the advertised usage of such adoption, attempts to provide an outlook on
academic research findings on using artificial intelligence in the Judiciary have been limited.
For this reason, there is a need to characterize this phenomenon’s benefits, challenges, and
limitations based on evidence from the literature. This engaged us in carrying out this secondary
study to give a broad outline of the effect of this adoption on judicial productivity and court
efficiency, as well as concerns and necessities in the ongoing academic research. Following a
protocol, we analysed 752 studies identified by the search string and selected 33 published in
conferences and journals between 2017 and 2024. The results indicate a wide use of techniques
that deal with large volumes of digitized documents to eliminate human handling in repetitive

efforts to retrieve information from them.

Keywords: artificial intelligence, systematic mapping, judiciary, efficiency, productivity.
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RESUMO

A adocdo da Inteligéncia Artificial (1A) no Judiciario tem aumentado substancialmente
nos ultimos anos. Um dos objetivos € melhorar a produtividade judicial e ajudar diretamente na
eficiéncia dos tribunais. Apesar do uso anunciado de tal adoc¢éo, as tentativas de fornecer uma
visdo geral dos resultados de pesquisas académicas sobre o uso da inteligéncia artificial no
Judiciério tém sido limitadas. Por esse motivo, h4 uma necessidade de caracterizar 0s
beneficios, os desafios e as limitacGes desse fendmeno com base em evidéncias da literatura.
Isso nos levou a realizar este estudo secundario para dar uma visao geral do efeito dessa adocéo
na produtividade judicial e na eficiéncia dos tribunais, bem como das preocupacgdes e
necessidades da pesquisa académica em andamento. Seguindo um protocolo, analisamos 752
estudos identificados pela string de busca e selecionamos 33 publicados em conferéncias e
periddicos entre 2017 e 2024. Os resultados indicam um amplo uso de técnicas que lidam com
grandes volumes de documentos digitalizados para eliminar o0 manuseio humano em esforcos

repetitivos para recuperar informagdes deles.

Palavras-chave: inteligéncia artificial, mapeamento sistematico, judiciario, eficiéncia,
produtividade.

RESUMEN

La adopcion de la Inteligencia Artificial (IA) en la judicatura ha aumentado
sustancialmente en los ultimos afios. Uno de sus objetivos es mejorar la productividad judicial
y contribuir directamente a la eficiencia de los tribunales. A pesar del uso anunciado de dicha
adopcion, los intentos de ofrecer una vision general de los resultados de la investigacion
académica sobre el uso de la inteligencia artificial en la judicatura han sido limitados. Por este
motivo, existe la necesidad de caracterizar los beneficios, los retos y las limitaciones de este
fendmeno basandose en las evidencias de la literatura. Esto nos llevd a realizar este estudio
secundario para dar una visién general del efecto de esta adopcidon en la productividad judicial
y la eficiencia de los tribunales, asi como las preocupaciones y necesidades de la investigacion
académica en curso. Siguiendo un protocolo, analizamos 752 estudios identificados por la
cadena de busqueda y seleccionamos 33 publicados en congresos y revistas entre 2017 y 2024.
Los resultados indican un amplio uso de técnicas que tratan grandes volimenes de documentos
digitalizados para eliminar la manipulacion humana en esfuerzos repetitivos para recuperar

informacion de ellos.
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Palabras clave: inteligencia artificial, mapeo sistemético, poder judicial, eficiencia,

productividad.

1 INTRODUCTION

In recent years, many countries have adopted policies to integrate artificial intelligence
(Al) into broader judicial reform efforts (YYang et al., 2024). Al has provided opportunities for
a comprehensive list of domains, which is not an exception for the judicial field faces challenges
such as the rapid growth in the volume of required casework and the short- age of qualified
professionals in the judiciary (Yang et al., 2024). Artificial intelligence can significantly
enhance judicial justice in the information age. With advancements in artificial intelligence for
sorting judicial data and deepening knowledge through deep learning, judicial Al has the
potential to improve the quality of legal services, lowering the costs of user consultations and
lawyer fees, and bridging the gap between the supply and demand for legal advisory services
are crucial objectives (Yang et al., 2024). However, the evolution of Al technology also poses
inherent risks, such as the opacity of algorithms that may perpetuate biases and flaws from
traditional judicial practices, potentially amplifying existing shortcomings (Freire et al., 2023).
In this systematic mapping, we select and discuss studies that identify prevailing challenges and
future pathways in applying Al to improve the Judiciary’s productivity and effectiveness. Table

1 presents the goal of this study following the GQM approach (Basili e Rombach, 1988).

Table 1. Using the Goal Question Metric Template

Analyze judicial decision documents and data
for the purpose of characterization
with respect to productivity and efficiency
from the point of view of stakeholders and researchers
in the context of artificial intelligence adoption

Source: Adapted from Basili and Rombach, 1988

The structure of this paper is as follows. Section 2 introduces the secondary studies
found in this review with relevant contributions on the subject of this work. 3 presents the
research design. In Section 4, we focus on the classification and the summary of the selected
studies. In section 5, we start the presentation of the initial arguments that answer the research

questions defined in this article. Then, in section 5.1, we list future perspectives and challenges
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about using Al in judiciary; in section 6, we connect the answers to the research questions to

extract useful content for future work.

2 RELATED WORKS

Dias and Satiro examined the potential benefits and risks of integrating artificial
intelligence (Al) into the judicial system (Dias e Sétiro, 2024). Although Al has the potential
to enhance efficiency and consistency in legal processes, it also raises concerns about bias,
transparency, and its effect on judicial independence. The complexity of Al systems may
distance judges from the decision-making process, fostering an excessive dependency on
automation and reducing critical engagement with fundamental legal principles (Dias e Satiro,
2024).

Lai and colleagues presented an in-depth examination of the impact and potential of
artificial intelligence (Al) and large language models (LLMSs) in the legal field. It delves into
various legal applications, such as Al-generated content, image recognition, and text
generation, showcasing how LLMs can enhance legal consultations, improve user interactions,
and aid judicial decision-making. As this systematic mapping, their study also addresses the
challenges of data quality, algorithmic bias, privacy concerns, and the opacity of Al decision-
making mechanisms, underscoring the importance of ethical implementation. Additionally, the
paper suggests strategies for advancing LLM capabilities while overcoming current
technological limitations.

Yang and colleagues systematically reviewed the literature on law and large language
models (LLMs), adopting a bottom-up approach with a particular emphasis on model fine-
tuning (Yang et al., 2024). They highlighted the challenges of applying LLMs in legal contexts,
emphasizing the risk of generating plausible content that may be factually inaccurate (Yang et
al., 2024). Their work indicated a significant legal challenge, as lawyers and clients need to
understand the legal document foundations and reasoning behind a model’s decisions to trust
and accept its recommendations or outcomes (Yang et al., 2024). Yang and colleagues also
indicated a lack of a high-quality legal corpus and security and privacy issues (Yang et al.,
2024).

While the articles by Yang et al. (Yang et al., 2024) and Dias et al. (Dias e Satiro,
2024) do not delve deeply into the algorithms and methods that various judicial agents
employed for Al implementation in their business workflows, the article by Lai et al.(Lai et al.,

2024) expanded the discussion to focus on LLM-based tools. In contrast, our study sought to
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understand alternative techniques and approaches to gain a more comprehensive view of Al
usage in the judiciary, thereby addressing the limitations of previous research by exploring a
broader spectrum of artificial intelligence applications beyond the narrow lens of LLM
technologies.

Munch and Ferraz critically examined the implications of artificial intelligence (Al)
functionalities in the Brazilian Judiciary, addressing high litigiousness levels and challenging
the prevailing approach of increasing productivity through linear mechanisms (Minch e Ferraz,
2024). Among 54 Al artifacts analysed, 72.2% (39) were designed for clustering and
masshandling cases to optimize workload, which risks alienating judges and diminishing their
agency.

The authors emphasized the need for a critical reflection on Al design, highlighting
potential threats to fundamental rights and advocating for a design defeaturing philosophy
considering broader technological consequences. Furthermore, their analysis reveals that 94 out
of 111 Al projects are primarily motivated by productivity gains, raising concerns about
prioritizing efficiency over justice. They call for mandatory Second-order Design Futuring
(SoDF) in Al design processes, continuous judicial monitoring, and judicial education to ensure
adequate Al system supervision. By implementing these recommendations, the judiciary can
better safeguard citizens’ rights and foster a more equitable legal environment, promoting a

systemic and reflective approach to judicial innovation.

3 RESEARCH DESIGN

Following the guidelines proposed by Kitchenham and Charters (Keele, 2007), we
divided the research design into three phases: planning, execution, and reporting. Table 2 shows
the steps for selecting relevant studies, with further details provided in the following

paragraphs.
Table 2. The Selection Process
Step 1 Search electronic repositories for relevant studies using search strings.
Step 2 Remove duplicate studies.
Step 3 Apply exclusion criteria to the list of publications.
Step 4 Apply inclusion criteria based on the text of the abstract, introduction, and
conclusion.
Step 5 Apply quality criteria.

Source: Adapted from Keele, 2007.
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During the planning phase, we defined a comprehensive review protocol that included
Research Questions (RQs), study search strategies, selection and exclusion criteria, and data
extraction methods. The Research Question of this study is ‘How have the judiciary adopted
artificial intelligence to improve productivity and efficiency?’. The research question aligns
with the established goal of this study, aiming to address a relevant research area and to
emphasize the need for a thorough investigation. In addition, as detailed in Table 3, we
formulated four Specific Research Questions (SRQs) to investigate additional aspects of the

primary question.

Table 3. Specific Research Questions (SRQ)

SRQ Motivation
SRQ1: What are the key artificial intelligence Adopting Al approaches can reveal the
approaches adopted by the Judiciary? judiciary’s strategies for productivity
improvements.
SRQ2: What are the main issues of Al usage  The issues can reveal difficulties and
in the Judiciary? challenges towards productivity and
efficiency in the Judiciary.

SRQ3: How are judiciary productivity and Evidence from the literature can indicate
efficiency promoted by artificial the benefits and shortcomings of Al
intelligence approaches adopted by the adoption in judiciary productivity and
Judiciary? efficiency.

SRQ4: Which judiciary services supported by Al Understanding how artificial intelligence
are prone to improve user satisfaction and approaches support applications and
motivation? services can explain their relationship with
users’ service level perception.
Source: Authors, 2025.

We used the PICO criteria (Stone, 2002) to build the search strings as presented in

Table
4.

Table 4. The PICO Criteria and the Search Strings

(P)opulation judicial decision documents and data
(Dntervention use of Al resources to analyze documents and data
(C)omparison productivity in the Judiciary

(O)utcomes Judiciary supported by AI

Source: Adapted from Stone,2022.

Table 5 presents the search string we applied in the corresponding databases. We
searched studies in September 2024 in the ACM Digital Library, Web of Science, IEEE Xplore,
and Ei Compendex databases. We adopted these databases due to their wide usage by the

scientific community for studying computing approaches in the judiciary. While other
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databases could have been included, the ones we selected offer a representative sample of
studies on using artificial intelligence for motivational aspects and productivity improvement
in judicial institutions. Before performing the complete search analysis, a minimum set of

research studies was selected to assess the effectiveness of the search chain.

Table 5. Selected Sources for this Systematic Mapping

Database and URL Applied Search String
ACM Digital Library (“machine learning” OR “artificial intelligence”) AND (“court”
http://portal.acm.org OR

“justice” OR “judiciary” OR (“productivity” OR “efficiency”)
AND (“data” OR “satisfaction” OR “motivation”)
Web of Science (“machine learning” OR “artificial intelligence”) AND (“court” OR
http://www.isiknowledge.com “justice” OR “judiciary”) OR (“productivity” OR “efficiency”)
AND (“data” OR “satisfaction” OR “motivation”)
IEEEXplore Digital Library (“machine learning” OR “artificial intelligence”) AND (“court”
https://ieeexplore.ieee.org  OR
“justice” OR *“judiciary” OR (“productivity” OR “efficiency”)
AND (“data” OR “satisfaction” OR “motivation”)

Ei Compendex (“machine learning” OR "artificial intelligence”) AND (“court”
http://www.engineeringvillage.co OR
m “justice” OR “judiciary” OR (“productivity” OR “efficiency”)

AND (“data” OR “satisfaction” OR “motivation”)
Source: Authors, 2025.

Table 6 outlines the criteria for including or excluding studies. The exclusion criteria
operate independently (OR), meaning a single criterion is enough to exclude a paper. In
contrast, the inclusion criteria require all conditions to be met (AND) for a study to be selected.
Additionally, we applied quality criteria based on questions that Dyba and Dingsgyr (Mohan e
Ravindran Nair, 2022) proposed. These questions were used to critically evaluate all papers that
met the inclusion and exclusion criteria. A study was only selected if it received a YES

response; otherwise, it was excluded.

Table 6. Inclusion, Exclusion and Quality Criteria

Type Id Description Connective or Answer
Exclusion E1 Studies published earlier than 2017 OR
Exclusion E2 | Studies that do not address at least one OR

of the research questions
Exclusion E3 Studies not published as full papers OR
Exclusion E4 Papers that do not report primary OR
studies
Inclusion 11 Studies written in English or Portuguese AND
Inclusion 12 Studies published in peer-reviewed AND
conferences and journals
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Quality Q1 | Is the relevance for research or practice YES/NO
recognized by the community?

Quality Q2 Is there a clear statement of findings? YES/NO

Quality Q3 Was the data collected in a way that YES/NO
addressed the research issue?

Source: Authors, 2025.

Figure 1 outlines the steps in the selection process, following the PRISMA flow
diagram as a guide (Moher, 2009). The figure also displays the number of studies at each stage

of this systematic mapping.

Figure 1. Phases of the Systematic Mapping.
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Source: Adapted from Moher, 2009

Starting with the initial set of studies presented in Table 7, we applied the Backward
Snowballing (BS) technique using the bibliographic references from the initially selected
articles. We executed the BS technique in which we selected the original references (Wang, P.
et al., 2019) to reach references (Luo et al., 2017; Wang et al., 2018), respectively. These new

references via BS provided evidence to answer the research questions and corresponding

discussion.
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Table 7. Effectiveness during the Selection of Studies

Database/Search Technique Total Selected Effectiveness
Web of Science 97 13 13,4%
El Compendex 120 8 6,7%
ACM Digital Library 488 7 1,4%
IEEExplore 45 3 6,7%
Backward Snowballing (BS) 2 2 100%
Total 752 33 4,39%

Source: Authors, 2025.

The search effectiveness was calculated from the 752 studies initially selected, as
detailed in Table 7. After removing duplicates, 691 studies remained; based on inclusion,
exclusion, and quality criteria, we reached a final set of 33 articles, representing 4.39% of the
retrieved initial studies. A complete list of 33 selected studies, numbered from SP01 to SP33,
can be reached in a public repositoryl. It is also worth noting a tendency to increase the number
of studies focusing on the usage of Al in the Judiciary: 1 study in 2017, 3 studies in 2018, 4
studies in 2019, 2 studies in 2020, 6 studies in 2021, 4 studies in 2022, 8 studies in 2023, and 5
studies in 2024. In the following section, we present an overview of the information extracted

and address the research questions outlined earlier, aiming to fulfil the objective of this work.

4 Al APPROACHES CHARACTERIZATION

This section outlines the Al approaches adopted by the Judiciary as depicted in Table
8 and Figure 2. The table presents the Al approach type in the first column, followed by its
implementation name and the corresponding 33 studies that discuss them in the Judiciary
context. The 33 selected studies are classified into three Al approaches: machine learning, deep
learning, and others. From the table, it is possible to conclude that 32 studies focus on deep
learning, while 17 studies discuss traditional machine learning. Two studies discuss non-
traditional Al approaches that we classified as Others. Each study can focus on more than one

approach.

Table 8. Al Approaches

Machine Learning

Logistic Regression SP15
Model Based
SVM SP05, SP33
GBD Trees SP02, SP13
Tree-based ..
Decision Trees SP15, SP22, SP27

! https://doi.org/10.5281/zenodo.14388369
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Random Forests SP15, SP27
Maximum Entropy SP14
Probabilistic
CRF SP09, SP14, SP20
Rule-based RuleBased Method SP17
Clustering K-Means SP26
Other Fuzzy C-Means SP18
Deep Learning
RNN SP07
RNN . BiL.STM SP20
Bidirectional GRU SP33
LSTM SP14, SP28
DPA SP19
BPNN BPNN SP08
CNN SP07, SP20
TextCNN SP03, SP32
CNN
DPCNN SP04
TensorFlow Keras SP10, SP12
BERT SP01, SP16, SP20, SP21, SP24, SP30,
SP31
Transformers GPT SP17, SP22, SP23, SP24, SP25
LERT SP29
BART SP22
Sammon Mapping SP07
Other Word2Vec SP06, SP11, SP12
Doc2Vec SP06
TextRank SP11
Others
Graphical Model And-Or Graph SP22
Optimization SGD SP05

Source: Authors, 2025.

Figure 2 presents the relationship between the Al approaches, the key concepts, and

the respective studies that discussed them.

Figure 2. Al Approaches and Applications Relations.
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5 MACHINE LEARNING

The judiciary system has increasingly leveraged machine learning algorithms to
enhance decision-making processes and predictive accuracy. Freire and colleagues highlighted
this challenge by examining text classification tasks using a real-world dataset from the Court
of Justice of Sao Paulo (SP05) (Freire et al., 2023). Their research builds upon the work of other
machine learning approaches, such as those explored by (SP15) (Rodolfa et al., 2020), who
demonstrated this by using logistic regression, decision trees, and random forests to identify the
top 150 individuals most likely to have subsequent interactions with the criminal justice system.
By analysing features such as previous charges, case outcomes, demographics, and prior justice
interactions, these models provide a data-driven approach to understanding potential recidivism
risks.

Kleinberg and colleagues showcased the potential of Gradient-Boosted Decision Trees
(GBD) in improving pre-trial bail decisions. By analysing a comprehensive dataset of 758,027
defendants arrested in New York City between 2008 and 2013, their model demonstrated
superior performance compared to human judges (SP13) (Kleinberg et al., 2017). The GBD
approach not only achieved a 25% larger gain in reducing crime or jail time but also offered
robust predictive accuracy for high-risk cases, highlighting the transformative potential of
machine learning in judicial decision-making. Similarly, Metsker and colleagues emphasized

GBD’s ability to capture non-linear relationships and provide insights into feature
importance (SP02) (Metsker, Trofimov e Kopanitsa, 2021).



37

Beyond predictive modelling, machine learning algorithms have also been employed
for information extraction and transparency in legal contexts. Ren and colleagues explored
Conditional Random Fields (CRF) for extracting legal facts from textual data, demonstrating a
hybrid approach combining regular expressions and machine learning (SP14) (Ren et al., 2022).
Demertzis and colleagues investigated the importance of rule-based methods in creating
interpretable Al models, which can generate natural language explanations that enhance
transparency in judicial Al systems (SP17) (Demertzis et al., 2023). Additionally, clustering
algorithms like K-means (SP06) (Tian et al., 2018) and Fuzzy C-means have been utilized to
analyse and categorize data, offering sophisticated methods for understanding complex legal
datasets and improving classification accuracy (SP18) (Dai et al., 2021).

6 DEEP LEARNING

Deep learning technologies have profoundly transformed judicial information
processing through sophisticated algorithmic approaches. The advent of transformer
architecture is an example of this phenomenon, as seen in 13 studies in Table 8.

Semantic analysis techniques have expanded the computational capabilities of judicial
Al systems. For example, Word2Vec and Doc2Vec have proven highly effective in clustering
legal texts and understanding semantic information, enabling more sophisticated case
comparisons and recommendations (SP06) (Tian et al., 2018) (SP11)(Xu et al., 2019) (SP12)
(Roksandic, Protrka e Engelhart, 2022).

Large language models rely on the transformers architecture, a specialization of a deep
neural network. They have the potential to significantly enhance the benefits and address the
challenges associated with retrieving information from digitized legal documents. Firstly, these
models are trained on vast amounts of text data, including legal texts, enabling them to
understand and interpret the complexities of legal language more accurately than ever before.
LLMs can use their extensive knowledge base to improve information retrieval accuracy by
identifying relevant legal concepts, precedents, and case law. Utilizing Large Language Models
(LLMs) in the judiciary presents novel opportunities for faster legal processes and enhanced
decision-making. These sophisticated language models offer capabilities ranging from
document summarization and case law analysis to drafting legal decisions.

Moreover, large language models can enhance the efficiency of information retrieval
systems by enabling faster processing and analysis of legal documents. Their ability to generate

summaries, extract information, and provide contextually relevant insights can optimize the
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search process. This allows legal professionals to access the information they need to make
informed decisions quickly. Additionally, these models can automate repetitive tasks, such as
document classification and summarization, freeing up valuable time for legal professionals to
focus on higher-value activities (Han et al., 2024).

The integration of Large Language Models (LLMs) like ChatGPT has opened new
frontiers in legal analytics, offering the potential for blockchain integration, legal trend analysis,
and intelligent justice systems (SP17) (Demertzis et al., 2023). These models can parse legal
documents, ensure compliance, and generate insights that could transform judicial
decisionmaking processes. Transformer-based models like BERT, Lawformer, and LERT have
revolutionized document classification, with Lawformer consistently outperforming
generalpurpose models by demonstrating superior domain-specific knowledge in processing
legal documents (SP29) (Lee, Tan e Yu, 2023) (SP30) (Qin, Huang e Luo, 2022).

Researchers have developed diverse techniques for analysing legal data, ranging from
text classification to predictive modelling. FastText and TextCNN have emerged as powerful
tools for predicting accusations, demonstrating superior performance compared to conventional
methods by employing multi-label text classification techniques (SP04)(Huang et al., 2021).
The ability to extract meaningful features from legal documents has been significantly enhanced
by Sammon Mapping, which optimizes document analysis workflows and improves
classification accuracy (SP07) (Mohan e Ravindran Nair, 2022).

Despite the success of intelligent solutions implemented with transformer
architectures, including large language models, Recurrent Neural Net- works (RNNs) have also
been adopted for processing sequential legal text. Long Short-Term Memory (LSTM) and Bi-
directional variants derived from RNNs have demonstrated exceptional capabilities in
extracting legal facts, particularly from Chinese civil legal texts (SP14) (Ren et al., 2022)
(SP20) (Brugger, Sturmer e Niklaus, 2023). The Bi-directional Gated Recurrent Units (Bi-
GRU) approach, another variant derived from RNNs, showcased an interesting method of
capturing comprehensive case narratives by utilizing sentence-level and document-level
analysis with attention components (SP33)(Luo et al., 2017). This advanced approach enables
a more nuanced understanding of case details and facilitates more accurate legal article
selection.

The Dynamic Pairwise Attention Model (DPAM) and Hierarchical Matching
Networks (HMNSs) have addressed critical challenges such as label imbalance and semantic
decomposition (SP32)(Wang et al., 2018) (SP19)(Wang, P. et al., 2019). These models leverage
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multi-task learning and sophisticated attention mechanisms to improve crime classification and
legal article interpretation.

Convolutional Neural Networks (CNNSs) have also significantly contributed to judicial
information processing. Text CNN enhanced short text classification accuracy, while Deep
Pyramid Convolutional Neural Networks (DPCNN) combined with Capsule Models have
improved legal article recommendation systems (SP03)(Wang, H. et al., 2019) (SP04) (Huang
et al., 2021). Tensorflow-based CNN models have demonstrated improved processing
capabilities, particularly in optical character recognition (OCR) applications (SP10) (Sil et al.,
2021). The continuous evolution of these Al technologies promises increasingly sophisticated,
accurate, and efficient approaches to legal information analysis, potentially revolutionizing how

judicial systems process, understand and interpret complex legal data.

7 OTHER APPROACHES

Recent advancements in computational techniques have greatly enhanced the
processing of complex legal information in the judicial domain. One notable approach is the
And-Or-Graph (AOG), which decomposes intricate legal problems into smaller, more
manageable sub-problems using logical operators (SP22)(Han et al., 2024). This method
transforms legislative text into a structured decision-making framework, enabling more
systematic legal analysis. In addition, machine learning techniques like Stochastic Gradient
Descent (SGD) combined with Support Vector Machines (SVMs) have proven effective in legal
text classification, demonstrating the power of Al in extracting meaningful insights from
judicial documents and aiding in predictive modeling and text analysis (SP05) (Freire et al.,
2023).

Furthermore, semantic analysis tools such as KlonDikE have supported legal
information processing by offering advanced capabilities for analysing legal sentences,
extracting participant data, generating insights, and ensuring data privacy (SP23)(Gatti,
Mascardi e Pellegrini, 2023).

KlonDikE’s modular, open-source design ensures compliance with data regulations,
and its ability to anonymize legal documents highlights the sophisticated Al tools available in
the judicial sector. These innovations, along with the AOG and SGD- based classification
techniques, underscore the growing role of Al in improving the accuracy, speed, and
transparency of legal information processing, offering new ways to support and enhance

judicial decision-making.
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8 RESULTS AND DISCUSSION

This section discusses the findings of each specific research question (SRQ) as
previously presented in Table 3. This discussion is a reference to answer the primary research
question (RQ) already explained in Section 3.

The Specific Research Question 1 (SRQ1) investigates the key artificial intelligence
approaches adopted by the Judiciary.

We categorized the papers into three subjects: (i) machine learning (12 papers), (ii)
deep learning (21 papers), and (iii) other Al approaches (3 papers). The corresponding
references for each subject are listed in Table 8 as part of this Domain Analysis. Each paper
can belong to more than one of the three subjects. Figure 3 presents these three subjects in the
lower right corner to answer SRQL1. It illustrates the preference of selected studies for themes
spanning from traditional machine learning to deep learning. Several articles indicate that one
reason for the prevalence of these technologies in the judicial field is the widespread use of
natural language processing (NLP) to analyse historical and current cases, assess facts, and

offer suggestions regarding document similarity and judicial assistance.

Figure 3. A panoramic map to answer research questions.
Biases and Trust (10 articles)

Time and Cost Savings (16 articles)
Accessibility and Transparency (3 articles) Human Discretion (1 article)
Improved Decision-Making (5 articles) RO 3= AL Eficknce And Produciivly R ise Linguistic Specificity (2 articles)
Workload Reduction (6 articles) 4\ Algorithmic Opacity (2 articles)

Data Privacy and Protection (2 articles)

Voice and Image Recognition (1 article) Alin Judiciary System
Judicial Assistance (7 articles) - Machine Learning (12 articles)
Information Retrieval (11 articles) =

t ) SRQ 45 Servces SRQ 1 - Al Aproaches

Deep Leamning (22 articles)
Online Dispute Resolution (1 article)

Others (3 articles}
Document Classification (3 articles) (: )

Source: Authors, 2025.

According to the selected studies, Deep learning (DL), a specialized branch of artificial
intelligence, has the potential to support a significant improvement of the judicial
decisionmaking landscape. DL leverages neural network architectures, including convolutional
neural networks (CNNSs) and recurrent neural networks (RNNSs), adept at discerning complex
patterns and insights from extensive data collections. CNNs are particularly noted for their
image analysis capabilities, presenting cutting-edge approaches for judicial tasks like document
categorization and forensic examinations (SP03) (Wang, H. etal., 2019) (SP10) (Sil et al., 2021)

(SP04) (Huang et al., 2021). RNNs are specialized in processing sequential data, a common
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feature in legal texts and court records, thus offering advancements in predictive legal outcomes
and summarization of legal texts (SP14) (Ren et al., 2022).

Within our studies search, we identified several studies employing different LLMs,
such as BERT (SP01) (Mumford, Atkinson e Bench-Capon, 2023) (SP16) (Pah et al., 2022)
(SP20) (Brugger, Stirmer e Niklaus, 2023) (SP21) (Song et al., 2023) (SP24) (Weber et al.,
2024) and GPT (SP17)(Demertzis et al., 2023) (SP22)(Han et al., 2024) (SP23)(Gatti, Mascardi
e Pellegrini, 2023) (SP24) (Weber et al., 2024) (SP25) (Le et al., 2024).

Other Al approaches based on traditional machine learning, such as decision trees and
random forests, have been employed to analyse large sets of historical data, resulting in
significant improvements in decision-making tasks within the Judiciary (SP02) (Metsker,
Trofimov e Kopanitsa, 2021) (SP15) (Rodolfa et al., 2020) (SP22) (Han et al., 2024) (SP27)
(Thoiba Singh et al., 2024). Conditional Random Fields (CRF) have been employed for legal
text information extraction, showcasing the diverse range of computational techniques utilized
in this domain (SP14) (Ren et al., 2022). However, we found a study that discussed the better
performance of the transformer model BERT compared to CRF across a set of evaluation
metrics, including F1-score (SP20) (Brugger, Stirmer e Niklaus, 2023).

The Specific Research Question 2 (SRQ2) investigates the key issues of Al usage in
the Judiciary. Figure 3 presents in the upper right corner the findings to answer SRQZ2, and
Table 9 indicates the respective studies from which we found the evidence to answer this
question. We identified five overarching themes, each shedding light on specific issues, such
as biases and trust (10 articles), human discretion (1 article), linguistic specificity (2 articles),
data privacy and protection (2 articles), and algorithmic opacity (2 articles). These findings
highlight the diverse challenges faced in applying Al technologies in legal contexts,

emphasizing the need for comprehensive strategies to address them effectively.

Table 9. Al Issues

Types References
Biases and Trust (10) SP01, SP08, SP13, SP15, SP17, SP22, SP23, SP26, SP29,
SP31
Human Discretion (1) SP02
Algorithm Opacity (2) SP08, SP17
Linguistic Specificity (2) SP02, SP16
Data Privacy and Protection (2) SP08, SP29

Source: Authors, 2025.

The Specific Research Question 1 (SRQL1) investigates the key artificial intelligence
approaches adopted by the Judiciary.
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We categorized the papers into three subjects: (i) machine learning (12 papers), (ii)
deep learning (21 papers), and (iii) other Al approaches (3 papers). The corresponding
references for each subject are listed in Table 8 as part of this Domain Analysis. Each paper
can belong to more than one of the three subjects. Figure 3 presents these three subjects in the
lower right corner to answer SRQL. It illustrates the preference of selected studies for themes
spanning from traditional machine learning to deep learning. Several articles indicate that one
reason for the prevalence of these technologies in the judicial field is the widespread use of
natural language processing (NLP) to analyse historical and current cases, assess facts, and
offer suggestions regarding document similarity and judicial assistance.

According to the selected studies, Deep learning (DL), a specialized branch of artificial
intelligence, has the potential to support a significant improvement of the judicial
decisionmaking landscape. DL leverages neural network architectures, including convolutional
neural networks (CNNs) and recurrent neural networks (RNNs), adept at discerning complex
patterns and insights from extensive data collections. CNNs are particularly noted for their
image analysis capabilities, presenting cutting-edge approaches for judicial tasks like document
categorization and forensic examinations (SP03) (Wang, H. et al., 2019) (SP10) (Sil etal., 2021)
(SP04) (Huang et al., 2021). RNNs are specialized in processing sequential data, a common
feature in legal texts and court records, thus offering advancements in predictive legal outcomes
and summarization of legal texts (SP14) (Ren et al., 2022).

Within our studies search, we identified several studies employing different LLMs,
such as BERT (SP01) (Mumford, Atkinson e Bench-Capon, 2023) (SP16) (Pah et al., 2022)
(SP20) (Brugger, Stirmer e Niklaus, 2023) (SP21) (Song et al., 2023) (SP24) (Weber et al.,
2024) and GPT (SP17) (Demertzis et al., 2023) (SP22) (Han et al., 2024) (SP23) (Gatti,
Mascardi e Pellegrini, 2023) (SP24) (Weber et al., 2024) (SP25) (Le et al., 2024).

Other Al approaches based on traditional machine learning, such as decision trees and
random forests, have been employed to analyse large sets of historical data, resulting in
significant improvements in decision-making tasks within the Judiciary (SP02) (Metsker,
Trofimov e Kopanitsa, 2021) (SP15) (Rodolfa et al., 2020) (SP22) (Han et al., 2024) (SP27)
(Thoiba Singh et al., 2024). Conditional Random Fields (CRF) have been employed for legal
text information extraction, showcasing the diverse range of computational techniques utilized
in this domain (SP14) (Ren et al., 2022). However, we found a study that discussed the better
performance of the transformer model BERT compared to CRF across a set of evaluation

metrics, including F1-score (SP20) (Brugger, Stirmer e Niklaus, 2023).
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The Specific Research Question 2 (SRQ2) investigates the key issues of Al usage in
the Judiciary. Figure 3 presents in the upper right corner the findings to answer SRQZ2, and
Table 9 indicates the respective studies from which we found the evidence to answer this
question. We identified five overarching themes, each shedding light on specific issues, such
as biases and trust (10 articles), human discretion (1 article), linguistic specificity (2 articles),
data privacy and protection (2 articles), and algorithmic opacity (2 articles). These findings
highlight the diverse challenges faced in applying Al technologies in legal contexts,
emphasizing the need for comprehensive strategies to address them effectively.

Biases and trust are critical concerns, as evidenced by eleven articles emphasizing the
risks of algorithmic biases and the lack of trustworthiness mainly because of inherited
prejudices and insufficient and unbalanced data. In cases where legal data is used for training,
the Al system contains biases, such as historical discriminatory practices, which can perpetuate
or amplify those biases in the recommendations or decisions (SP17) (Demertzis et al., 2023).

We found a study that discusses issues related to human discretion, emphasizing the
delicate balance between human judgment and Al support (SP02) (Metsker, Trofimov e
Kopanitsa, 2021). Matters involving discretion, judgment, and other aspects closely linked to
human traits must adhere to the inherent principles of justice. Machines cannot replace judges
when making decisions; thus, artificial intelligence should be subject to clear limitations (SP02)
(Metsker, Trofimov e Kopanitsa, 2021).

The linguistic specificity in legal tech is commonly referred to as legal language
(SP02) (Metsker, Trofimov e Kopanitsa, 2021) (SP16) (Pah et al., 2022). Legal language
encompasses specialized legal terminology, including Latinisms and foreign loanwords,
cultural nuances, stylistic particularities, and versatility, including the formal chancellery style
and elliptical constructions. Understanding this complexity is further challenged by the fact that
each jurisdiction, judge, clerk, and party may have its vernacular for documenting litigation
events and case progression.

Concerns about data privacy and protection indicates that measures should be
considered, as artificial intelligence may also bring about the risk of personal information
leakage (SP08) (Zhu e Zheng, 2021) (SP29) (Lee, Tan e Yu, 2023). Studies have highlighted
the opacity of Al algorithms. The scientific community and legal authorities have raised
concerns about the malpractice risks associated with legal and technical black box practices
linked to Al applications (SP08) (Zhu e Zheng, 2021) (SP17) (Demertzis et al., 2023).

The Specific Research Question 3 (SRQ3) investigates to what extent the adoption of
Al approaches affects the productivity and efficiency of the judiciary. Table 10 indicates the
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respective studies from which we found the evidence to answer this question. The evidence
identified in the selected studies indicates four specific topics related to judiciary productivity
and efficiency and presented in Figure 3: time and cost savings (16 articles), accessibility and
transparency (3 articles), improved decision-making (5 articles), and workload reduction (6

articles). These findings demonstrate the potential benefits that Al can deliver in the Judiciary.

Table 10. Efficiency and Productivity

Types References

Time and Cost Savings (16) SP02, SP03, SP04, SP05, SP06, SP08, SP09,
SP10, SP11, SP13, SP17, SP20, SP021,
SP22, SP26, SP29

Workload Reduction (6) SP02, SP05, SP08, SP09, SP10, SP26
Improved Decision-Making (5) SP02, SP03, SP13, SP22, SP26
Accessibility and Transparency (3) SP02, SP16, SP17

Source: Authors, 2025.

Among the notable findings highlighted in 16 articles is the significant impact of Al
on time and cost savings. By automating repetitive tasks such as document analysis, case
management, and legal research, implementing Al in the judiciary leads to substantial time
savings for legal professionals. The use of Al can promote standardization, process, and
repeatability, which can fundamentally change the mode of production of the results of judicial
judgment results (SP26) (Bozdag, Sevim e Kog, 2024). The efficiency of judicial operation can
be improved due to the integration of tools into the court workflow to assist in the analysis,
classification, and retrieval of legal documents (SP05) (Freire et al., 2023).

Evidence collected from selected studies also indicated the importance of accessibility
and transparency, as indicated in 3 articles. Al tools have emerged to improve the access to
justice for individuals, improving the accessibility to legal information and services by
providing instant access to vast legal documents, statutes, and case law repositories (SP17)
(Demertzis et al., 2023).

We found five studies highlighting the importance of Al in improving legal
decisionmaking. Al tools, such as predictive analytics and natural language processing
algorithms, can analyse legal data with high precision and accuracy. Using Al-driven insights
and recommendations, judges and lawyers can reduce human error, improve legal services, and
ease the burden on legal practitioners in many legal tasks (SP26) (Bozdag, Sevim e Kog, 2024).

Another crucial aspect identified in 6 of the selected studies is the potential for
workload reduction facilitated by Al technologies. Al can alleviate the workload burden on

legal professionals by automating routine tasks and accelerating administrative processes. As
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seen in (SPO5) (Freire et al., 2023), the automation of judicial tasks is especially crucial
considering the scarcity of human resources in the public sector and the increasing demand for
legal processes.

The Specific Research Question 4 (SRQ4) investigates to what extent Al-supported
judiciary services are prone to improve user satisfaction and motivation. We identified five
themes that highlight specific system-related issues that can enhance user satisfaction with the
Judiciary as information retrieval (11 articles), judicial assistance (7 articles), document
classification (3 articles), voice and image recognition (1 article), and online dispute resolution
(1 article). These findings highlight the diverse opportunities presented by implementing Al
technologies in legal contexts, emphasizing the need for comprehensive strategies to address
these opportunities and improve the delivery of services to society.

Al-driven information retrieval systems are revolutionizing how legal professionals
access and analyse vast repositories of legal knowledge. These systems leverage Al techniques
such as machine learning and semantic analysis to retrieve relevant legal information from
diverse sources, including legal databases, court records, and legislative documents. the authors
describe how Al and NLP can improve the efficiency of legal research, assist in interpreting
complex legal texts, and offer valuable insights to support judicial decisions (SP17) (Demertzis
et al., 2023).

One notable application lies in judicial assistance, where Al systems provide
invaluable support to legal professionals by automating operational tasks and enhancing
efficiency. Using deep learning to analyse judicial data can assist judicial decisions and help in
legal counselling (SP11) (Xu et al., 2019).

Al plays a crucial role in document classification within the legal domain. Legal
documents can be implemented in different formats and may contain intricate legal
terminology, making manual sorting and categorization time-consuming and error prone. Al-
based document classification has been executed in a solution consisting of transformers
architecture, convolutional neural networks (CNNs), and recurrent neural networks (RNNSs)
(SPO7) (Mohan e Ravindran Nair, 2022).

Considering the online dispute resolution, through the use of an Al-enabled LDI
method, it is possible to implement it in an integrated fashion with the Cloud Arbitration Court
in Liaoning Province, achieving a 90 percent timesaving based on historical integration
experience (SP21) (Song et al., 2023).

Finally, there is the possibility to use voice recognition technology to replace

traditional clerks’ notes by converting audio and video evidence in court into text using
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spectrogram and deep neural network speech recognition (SP02) (Metsker, Trofimov e
Kopanitsa, 2021). This automation significantly enhances court efficiency.

Evidence from the selected papers presented in Figure 3 indicated that Al-based
technologies increasingly found their place within the judiciary, offering various benefits
beyond traditional decision-making processes. One notable application lies in judicial
assistance, where Al systems provide invaluable support to legal professionals by automating
tedious tasks and enhancing efficiency.

Incorporating new Al models that account for judicial linguistic context holds
immense promise for enhancing the accuracy and efficiency of information retrieval systems
within the legal domain. By leveraging advanced Natural Language Processing (NLP)
techniques explicitly tailored to legal language, these models can better understand and interpret
the nuanced nuances of legal texts, leading to more precise and relevant search results. By
considering the unique linguistic structures, terminology, and conventions prevalent in legal
documents, Al models can discern subtle distinctions in meaning and context, enabling them to
retrieve information more accurately.

The integration of Al in the judiciary system has raised significant concerns regarding
trustworthiness and biases, which are critical to the integrity of legal proceedings. The
complexity of Al algorithms makes the decision-making process often opaque, leading to
questions about the fairness and reliability of outcomes. This lack of transparency is
compounded by the potential for inherent biases in Al systems, which may arise from
prejudiced data or algorithmic predispositions, thus risking unfair or discriminatory decisions.
The challenge is compounded by the difficulty of establishing accountability for Al-driven
decisions, as the boundaries of responsibility between developers, users, and Al systems are
unclear.

Trust in Al within the judiciary is not just a technical matter but also an ethical one.
To promote trustworthiness in Al, ethical guidelines and regulations have been proposed,
highlighting the importance of transparency, accountability, and fairness. However, these
guidelines often fail to provide the operational details necessary for effective implementation
in Al research and applications. The concept of trustworthiness in Al risks becoming a cliche
without a clear, actionable definition, which is essential for its adoption in sensitive areas like
the judiciary to address these concerns. There is a growing focus on Explainable Al (XAl),
which aims to make Al decision-making processes more understandable to humans, and Al

auditing, which seeks to evaluate Al systems for biases and other issues systematically. These
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efforts are crucial in building trust in Al systems, ensuring they are used responsibly and justly

in judicial contexts.

9 THREATS TO VALIDITY

We addressed the importance of considering various validity concerns in our
systematic mapping study on Al in the judiciary. These concerns include conclusion, internal,
construct, and external validity. Conclusion Validity relates to the reliability of our findings,
while internal validity ensures that observed improvements can be directly attributed to Al.
Construct validity focuses on the alignment between theoretical concepts and our empirical
measures, and external validity addresses the generalizability of our findings to broader
contexts.

To mitigate these validity concerns, we adhered to strict selection and exclusion
criteria, ensuring that the included studies were relevant and unbiased. Additionally, we aimed
to use measures that accurately reflect the theoretical concepts of productivity and efficiency.
However, our study’s limitations, such as excluding grey literature, may affect the applicability
of our findings to broader contexts. By addressing these concerns, we contribute to a more
robust understanding of AI’s impact on the judiciary, promoting new perspectives and

challenges in studying Al approaches towards productivity and efficiency.

10 CONCLUSION

In the last years, there has been a noticeable surge in the exploration of AI’s potential
within the judiciary. Researchers are delving into how Al can streamline processes, improve
decision-making, and enhance access to justice. These efforts are motivated by a desire to
harness the benefits of Al while also understanding and mitigating potential risks and
challenges.

In this paper, we systematically mapped research using Al approaches in the judiciary
to increase productivity and efficiency. We formulated four research questions that guided the
articles’ search, selection, and analysis. As a result, 750 publications were identified across four
databases (Web of Science, EI Compendex, ACM Digital Library, and IEEE Explore) and two
others after using the Backward Snowballing (BS) technique. After selecting these publications,

we applied exclusion, inclusion, and quality criteria to select 33 relevant studies aligned with
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the proposed objective. The analysis of these studies revealed trends in the use of artificial
intelligence approaches in the judiciary to enhance productivity and efficiency.

We categorized the 33 selected papers into four subjects: Al approaches, Al issues,
productivity and efficiency, and Al services. We discussed key points from each paper, along
with the challenges and perspectives related to using Al in the judicial field.

Evidence from the selected studies indicates that integrating artificial intelligence (Al)
into the judiciary has been a rapidly expanding field of research. Scientific investigations in this
area tend to focus on technologies capable of handling large volumes of unstructured documents
and data. This makes it fertile ground for developing methods based on traditional machine
learning (12 articles found) and especially deep learning (22 articles found).

Ethical and social concerns are not overlooked in Al research in the judiciary; there is
a significant focus on algorithmic bias and system reliability issues. Bias can be introduced into
Al algorithms due to biases in the training data, leading to unfair inherited prejudices.
Additionally, the trustworthiness of systems is essential to ensure transparency and fairness in
the judicial process, requiring a thorough understanding of how algorithms make their decisions
and the ability to explain these decisions comprehensibly to humans. These concerns were
present in 11 articles.

In the context of Al usage in the judiciary, biases, and trustworthiness (9 articles found)
are recognized issues. Concerns about data protection, linguistic specificity, and algorithmic
opacity have also been raised (2 articles found each).

Out of the total 33 articles analysed, 16 highlighted opportunities regarding time and
cost savings as primary objectives in integrating Al into the judiciary. This emphasis
underscores the importance of enhancing efficiency and reducing operational expenses within
judicial systems. Al implementation is seen as a strategic approach to streamline processes,
ultimately leading to significant time and cost savings. The findings on using Al to improve
satisfaction with judiciary services show that efforts mainly focus on employing algorithms for
judicial information retrieval (11 articles) and enhancing judicial assistance (7 articles). These
efforts aim to increase both the speed and quality of trials.

The scientific research on the use of Al in the judiciary highlights not only
technological advances but also the ethical and social considerations accompanying this
transformation. By exploring the potential of Al, researchers seek to ensure that technological

progress enhances justice and equity in the judicial system.

Table 11. Al Services to Improve Satisfaction and Motivation
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Al Services

References

Information retrieval (11)

SP03, SP06, SP0O7, SP08, SP09, SP13, SP14,
SP16, SP17, SP22, SP29

Judicial Assistance (7)

SP03, SP11, SP13, SP14, SP17, SP22,

SP29
Document Classification (3) SPO07, SP08, SP33
Online Dispute Resolution (1) SP21
Voice and Image Recognition (1) SP02

Source:

Authors, 2025.
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ABSTRACT
This exploratory study investigates the application of artificial intelligence (Al) within

the Sergipe State Court, focusing on its impact on efficiency, productivity, and user
satisfaction.

Al technologies, such as machine learning algorithms and natural language processing
(NLP), have streamlined judicial processes, including automated case prioritization, enhanced
legal research, and predictive analytics for informed decision-making. The study highlights
AT’s potential to ensure consistent and fair judgments, increasing satisfaction among judicial
service users in Sergipe. However, it also addresses significant risks, including algorithmic
biases and concerns about Al’s trustworthiness and transparency. These risks emphasize the
need for careful oversight and monitoring to prevent adverse impacts on justice. According to
the exploratory research, the main benefit expected by users is the significant increase in
efficiency and productivity, however, the main identified risk lies in concerns about algorithmic
biases and trust in Al systems, a factor considered essential or very relevant by a significant
portion of respondents. Regarding the services to be prioritized for enhancement with Al, the
grouping of documents by similarity emerges as primordial, considered essential or very
relevant by most employees. The study concludes with recommendations for integrating Al to

improve operational efficiency and the credibility of the Sergipe State Court.

Keywords: Artificial Intelligence. Judiciary. Productivity. Efficiency.
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INTRODUCTION

The increasing integration of artificial intelligence (Al) in various sectors of society is
driving the need for innovative and efficient solutions within the judiciary. At the forefront of
this digital transformation, the Court of Justice of the State of Sergipe (TJSE) is a relevant case
study to analyze the potential and challenges of implementing Al in its processes. The
integration of artificial intelligence (Al) into judicial systems is revolutionizing the landscape
of legal administration worldwide. In Brazil, the potential of Al to address longstanding
challenges such as case backlogs, inefficient legal research processes, and the inconsistent
application of laws has garnered significant attention (Zhu e Zheng, 2021). This study delves
into the transformative impact of Al technologies, including machine learning algorithms and
natural language processing (NLP), which offer innovative solutions for automating and
streamlining various judicial functions and can be framed as a support tool for assessing court
activity. By integrating tools into the workflow of courts that assist in the analysis,
classification, and retrieval of legal documents, efficiency improvements can be achieved
(Freire et al., 2023).

However, the adoption of Al in the judiciary has challenges. One of the primary
concerns revolves around the risks of algorithmic bias, where Al systems may inadvertently
perpetuate existing biases present in historical data (Han et al., 2024). Such biases can lead to

unequal treatment and potentially unjust outcomes, raising severe ethical and legal concerns.
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Additionally, the scientific community and legal authorities have highlighted the opacity of Al
decision-making processes about malpractice and discussed the risk associated with legal and
technical black box practices linked to Al applications (Demertzis et al., 2023). These issues
are critical, as they directly affect public trust in the fairness and impartiality of the judicial
system.

To address these concerns, the study emphasizes the necessity of robust ethical
guidelines and regulatory frameworks that govern the use of Al in the judiciary. This includes
the development of transparent algorithms and regular audits of Al systems, as seen in
(Mumford, Atkinson e Bench-Capon, 2023). By fostering an environment of accountability and
continuous improvement, the judiciary can better align Al applications with principles of justice
and equity. Moreover, engaging stakeholders, including legal professionals, technologists, and
the public, in the discourse around Al use in the judiciary is crucial for building consensus on
best practices and ensuring that the technology serves the broader interests of society. The
research focuses on the growing integration of artificial intelligence in the Judiciary, with the
central problem being understanding how Al impacts the Court of Justice of Sergipe. The main
objective is to investigate organizational transformations, explore employees’ perceptions of
Al adoption's benefits and challenges, and identify concrete opportunities for improving
judicial services.

This exploratory study was conducted through a web-based form to gather insights
from judges and court staff across various fields, including core judicial functions, innovation
arenas, information and communication technologies (ICT), and business specifications. Using
the Likert scale, the form allowed for a detailed analysis of participants’ perceptions and
experiences regarding adopting Al in their workflows. Likert scale is a method for evaluating
respondents’ levels of agreement or disagreement with various statements. It highlights that the
scale’s construction is guided by research objectives, often measuring opinions about a single
latent variable through multiple mutually exclusive items. This approach allows researchers to
capture the complexity of participants’ attitudes and perceptions of specific dimensions of the
studied phenomenon (Joshi et al., 2015).

Additionally, this approach provides an overview of existing workflows and the
possibilities for enhancement through technology, contributing to the formation of a diagnostic
that can guide future innovation initiatives in the Sergipe judicial system. Thus, this study maps
the professionals' opinions and seeks to identify pathways for effective Al integration,

addressing this transition's challenges.
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The study’s main areas of investigation include the perception of employees regarding
the benefits of Al in the judiciary, such as process optimization, workload reduction, and
increased accessibility. Additionally, the research seeks to identify concerns related to the

implementation of Al, such as ethical issues, security risks, and the impact on the workforce.

Table | - Position distribution

Position Number
Judges 19
Staff - End Area 14
Staff - IT Area 12
Staff - Business Definition Area 5
Other Areas 6

The data from the survey shows the distribution of job roles among the survey
participants regarding the potential use of Al in the Tribunal de Justica de Sergipe (TJSE).

The largest group consists of magistrates (19), followed by staff from core areas of the
court

(14), staff from the IT sector (12), employees involved in business definition and
innovation (5), and a miscellaneous group categorized as “Other” (6). The predominance of
magistrates and staff from key sectors such as IT and core areas indicates that the insights
gathered reflect judicial and operational perspectives, essential for Al integration within the
court system.

The combination of both data sets indicates that any future implementation of Al
within the TJSE would need to consider the specific needs and workflows of both the judiciary
and administrative staff. The diverse nature of the respondents’ units, ranging from IT
departments to civil and criminal courts, implies that Al solutions must be versatile and tailored
to different aspects of court activities, including case management, decision support, and
administrative functions.

Finally, the study explores which specific TISE services could be improved through
the use of Al, with a focus on automating repetitive tasks, document classification, and database
searches. The results of this research are expected to contribute to developing an Al
implementation strategy at the TJSE that is aligned with the institution’s needs and societal
demands and aims to build a more efficient, transparent, and accessible justice system.

This article is structured as follows: the section METHOD AND PROCEDURE
section aims to detail the methodological approach used in the study, describing the research

questions and the data collection steps through the online survey. The DESCRIPTIVE
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ANALYSIS section intends to present the data collected by the study in a detailed and
organized manner, showing the participants’ perceptions of the potential benefits, challenges,
and services of Al at TISE. The RESULTS AND DISCUSSIONS section has the central
intention of analyzing and interpreting the results presented in the previous section about the
initial research questions. The THREATS TO THE VALIDITY section discusses the potential
methodological limitations and weaknesses of the study that could affect the validity and
generalization of the results. The CONCLUSIONS section will synthesize the study's main

findings and general implications.

RESEARCH DESIGN
RESEARCH QUESTIONS

This research investigates the transformative impact of Artificial Intelligence (Al) on
the workforce of the Court of Justice of Sergipe (TJSE), a Brazilian state court system.

Specifically, the study addresses three interconnected research questions. The primary
research question examines the overall impact of Al implementation on TJSE’s workforce,
seeking to understand the broad organizational changes and adaptations required in this digital
transformation process. The first specific research question delves into the human aspect by
exploring TISE employees’ perceptions regarding both the benefits and challenges associated
with Al adoption, providing valuable insights into the workforce’s readiness and potential
resistance to technological change. The second specific research question focuses on
identifying concrete opportunities for Al enhancement within TISE’s service portfolio, aiming
to map which judicial and administrative processes could benefit most from Al implementation.
Through these research questions, this study contributes to the growing knowledge about Al
adoption in judicial systems and provides practical insights for other courts planning similar

digital transformations.

Table Il — Research questions

Research Questions Motivation
RQ: What is the impact of Al on TJSE’s To understand how Al integration affects court
workforce? operations, workforce structure, and
organizational processes.
SRQ1: What is the perception of TISE To assess workforce readiness and identify
employees regarding the benefits and challenges potential barriers to Al adoption from the
of Al? employees’ perspective.
SRQ2: What would be the best prioritization of To identify and prioritize court processes that
services to be enhanced by Al? would benefit most from Al implementation.
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EXECUTION

We conducted a survey to identify the benefits, risks, and potential services that
Artificial Intelligence (Al) could offer at the Court of Justice of Sergipe (TJSE), which involved
several steps. The participants' questions and answers are available in a public repository2. The
first step was defining the questions for the survey. This required a clear understanding of the
areas where Al could make a difference and the stakeholders' concerns. Questions were
carefully formulated to capture a range of perspectives, focusing on the potential advantages,
risks, and specific services that Al might provide. This phase thoroughly reviewed internal
needs and industry trends related to Al in judicial systems.

Once the questions were finalized, we submitted the form for review and approval by
the highest authority within the Sergipe State Court to validate its applicability. The

President of the Court formally approved the application without reservations. With
this approval, we began identifying the appropriate individuals to participate in the survey.
Including people with diverse roles within the TJSE, such as judges, clerks, administrative staff,
and IT professionals, was essential. By selecting a representative sample from these groups, we
ensured that the research would provide a comprehensive perspective on how Al could impact
various functions within the court. The diversity of respondents allowed us to gather a wide
range of insights, reflecting a broad spectrum of experiences and viewpoints.

The third step was creating the survey. We chose an online platform that allows easy
distribution and ensures that responses can be collected and stored securely. The survey design
was intuitive, with a mix of multiple-choice, Likert-scale, and open-ended questions. Before
distributing the survey, we validated it with specialists familiar with the business and operations
of the TISE. These experts reviewed the questions to ensure they were relevant and worded and
that the survey would effectively capture the necessary information. The validation process was
crucial for refining the study, ensuring it addressed the most critical areas of Al and avoided
ambiguity or bias.

Finally, the survey was applied to the selected group of participants. After it was
distributed, we collected responses and began the analysis phase. The data was sorted and
categorized to identify common themes and trends, particularly regarding the benefits, risks,
and potential Al services for the TIJSE. This analysis provided valuable insights that will inform
future discussions on how Al could be implemented to enhance the court's operations while

addressing any associated challenges.

2 https://doi.org/10.5281/zenodo.15116069
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DATA ANALYSIS
Al POTENTIAL BENEFITS
Based on the 56 responses gathered from collaborators at the Court of Justice of
Sergipe (TJSE), the table provides detailed insights into how various aspects of
Anrtificial Intelligence (Al) are perceived in importance and relevance. The data is broken down
into four categories: “Essential”, “Very Relevant”, “Relevant” and “Less Relevant”, allowing
for a deeper understanding of the potential impact Al could have on the court’s operations.
Starting with Efficiency and Productivity, 44.60% of respondents considered this
benefit as “Essential”, while an equal percentage (44.60%) viewed it as “Very Relevant”. This
means that nearly 90% of respondents recognize the significant potential of Al to enhance
efficiency and productivity at TISE. Only a tiny fraction found it merely “Relevant” (8.90%)
or “Less Relevant” (1.80%). This overwhelming emphasis on efficiency suggests strong
support for Al tools that could streamline processes, reduce manual labor, and speed up

workflows within the court.

Table Il - Potential Benefits

Potential Benefit Essential Very Relevant Less Irrelevant
Relevant Relevant
Efficiency and Productivity 44,6% 44,6% 8,9% 1,8% 0%
Workload Reduction 33,9% 48,2% 12,5% 5,4% 0%
Accessibility and| oo, 33,9% 28,6% 12,5% 0%
Transparency of Data
Improvement i 23,2% 32,1% 30,4% 14,3% 0%
Decision-making Accuracy

When it comes to “Workload Reduction”, 33.90% of respondents classified it as
“Essential”, and an even higher percentage (48.20%) rated it as “Very Relevant”. These
categories account for over 80% of responses, indicating that reducing the burden on employees
through Al automation is a critical benefit. Only 12.50% considered this benefit as merely
“Relevant”, and an even smaller percentage (5.40%) viewed it as “Less

Relevant”. This result indicates a high expectation that Al will ease the workload,
particularly in a judicial environment where large caseloads and administrative tasks are typical.

In terms of “Accessibility and Transparency of Data”, 25% of respondents found it
“Essential”, while 33.90% rated it as “Very Relevant”. This combined 58.90% suggests that the
majority see Al as a valuable tool for improving access to data and making court processes

more transparent. Meanwhile, 28.60% considered it “Relevant”, reflecting a more moderate
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view of its importance, and 12.50% found it “Less Relevant”. Although not as strongly
emphasized as efficiency and workload reduction, there is still a solid recognition of the role
Al could play in organizing and presenting information in a clear, accessible way.

The category of Improvement in Decision-making Accuracy received more diverse
responses. A smaller percentage (23.20%) deemed it essential, while 32.10% rated it as Very
Relevant*. Interestingly, 30.40% of respondents found it merely Relevant, making this the
highest percentage in the “Relevant” category compared to the other aspects. Finally, 14.30%
of respondents considered decision-making improvement as “Less Relevant”, indicating that
while there is interest in AI’s potential to assist in judicial decisions, there may be reservations
or a belief that it will not fundamentally transform this area as much as others.

The relatively high scores for “Efficiency and Productivity and Workload Reduction
likely reflect the immediate, tangible impact that Al could have in optimizing the TJSE’s
operations. Many of the day-to-day tasks performed by court staff—whether they involve data
entry, case management, or document processing—could benefit from automation. Aldriven
tools would allow staff to focus on more value-added tasks, such as analyzing complex legal
matters or providing more personalized support to judges.

In contrast, Accessibility and Transparency of Data appear to be viewed as slightly
less critical than the operational aspects of Al. However, as seen by Pah et al (2022), it is still
significant, as improved data transparency can enhance trust in the judiciary (Pah et al., 2022).
Accessible data allows for more informed decisions by judges and lawyers, and more
importantly, it ensures that the public can track the progress of cases more efficiently. This
suggests that, while immediate operational gains are prioritized, long-term improvements in
transparency are also on the radar of the TJSE’s collaborators..

Decision-making Accuracy appears to be the area where respondents were most
divided. While a notable portion sees it as beneficial, the mixed responses suggest that some
may be concerned about relying on Al for decisions in a context where human judgment is
integral. Al tools could provide valuable support in analyzing precedents and offering
recommendations based on past rulings (Wang et al., 2019) Still, the data suggests that human
oversight will remain crucial in this area, with Al playing more of a supplementary role.

Overall, the responses from TJSE collaborators indicate that Al is viewed as a
powerful tool for improving efficiency, reducing workload, and enhancing data accessibility,
with slightly more caution surrounding its role in decision-making. This balanced perspective
reflects both excitement about the operational benefits of Al and a measured approach to its use

in areas that require nuanced human judgment.



Al POTENTIAL CHALLENGES

Table IV - Potential Challenges

Potential Challenge Essential Very Relevant Less Irrelevant
Relevant Relevant
Algorithm Biases and Trust 50% 28,6% 14,3% 7,1% 0%
Loss of Human Discretion 39,3% 39,3% 19,6% 1,8% 0%
Specificity of Legal Language 39,3% 42,9% 17,9% 5,4% 0%
Legal Assistant 37,5% 33,9% 17,9% 8,9% 1,8%
Document Summarization 30,4% 41,1% 23,2% 5,4% 0%
Jud|0|a! automation by Online 25% 28.6% 25% 10.6% 1.8%
Dispute Resolution

The data from the table reveals essential insights into the concerns and perceptions of
TJSE employees regarding the risks associated with implementing Al in the court. One of the
key takeaways is that “bias-related issues”—whether based on gender, ethnicity, or other
factors—are seen as a major challenge. A significant portion of respondents (82.10%) view this
as essential, very relevant, or relevant, indicating a widespread concern that Al systems could
introduce or perpetuate bias in judicial decisions. This highlights the need to carefully develop
and test Al tools to ensure fairness and avoid discriminatory outcomes.

Another significant risk identified is the “loss of human discretion”. While only 8.90%
consider this risk “Essential”, a combined 73.20% see it as “Very Relevant” or “Relevant”. The
nature of judicial decision-making requires human judgment and interpretation, something that
Al cannot fully replicate. This concern suggests that Al tools in TISE should be designed to
complement rather than replace human judgment, with judges retaining ultimate control over
decisions.

A relatively lower but notable concern relates to the “specificity of legal language”.
With only 1.80% considering this issue as “Essential”, and the largest group (42.90%) viewing
it as “Less Relevant”, this suggests that employees are less worried about Al’s ability to
understand or process legal terminology. However, 32.10% still consider it a “Relevant”
challenge, indicating that some refinement and tailoring of Al systems to legal language will
be necessary, even if it’s not the primary risk.

The issue of “algorithmic opacity”, or the lack of understanding of how Al systems
work, stands out as a significant concern. 58.90% of respondents rate this risk as “Essential” or
“Very Relevant”. This implies a strong need for transparency and education around Al systems

within TJISE. Employees need to trust and understand the tools they use (Mumford, Atkinson
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e Bench-Capon, 2023). If Al is to be adopted successfully, it will be crucial to explain how
these systems make decisions and how they can be monitored and controlled.

Privacy and data protection emerge as one of the most critical concerns. The largest
group of respondents (32.10%) marked this as “Essential”, and a combined 82.10% see it as
essential, very relevant, or relevant. In a judicial setting where confidentiality and security are
paramount, introducing Al systems must ensure that sensitive data is handled carefully (Zhue
Zheng, 2021). The data suggests that Al solutions will need to prioritize robust privacy and
security measures to gain the trust of both employees and the public.

Interestingly, despite the varied opinions, no respondents rated “loss of human
discretion” as “Irrelevant”, and very few marked other categories like “bias” or “privacy”
concerns as irrelevant either. This reinforces the idea that all the risks mentioned are essential
to some extent, and none of them can be entirely disregarded when planning the integration of
Al into the court’s operations.

The data also reveals that while there are substantial concerns about Al’s risks, there
is a more moderate view on the “specificity of legal language” issue, with the majority viewing
it as less critical than other challenges. This suggests a belief that Al systems can be effectively
adapted to the legal context or that the specific language of the law is not as significant an
obstacle as, for example, bias or transparency issues.

The relatively balanced distribution of responses regarding “algorithmic opacity”
shows that while some employees may understand Al well, a significant portion still feels that
more needs to be done to demystify how Al works. Ensuring that Al tools are understandable
and transparent will be key to overcoming this challenge, as opacity can lead to mistrust and
resistance to Al implementation.

TJSE employees perceive several significant risks in the adoption of Al, with the most
critical being concerns around “bias”, “privacy”, and “algorithmic transparency”. The results
suggest a cautious approach to Al implementation, where these risks are actively addressed to
ensure that Al enhances judicial processes without compromising fairness, security, or human
judgment. These findings will be invaluable in shaping how Al is introduced into the court’s

operations, guiding both technological and ethical considerations moving forward.

POTENTIAL AI-DRIVEN SERVICES

Table V - Al-Driven Services

Very Less
Relevant Relevant Relevant Irrelevant

Service Essential
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Consultations in Asset 50% 28.6% 14.3% 7.1% 0%
Databases
CIaSS|f|cat|or_1 of Procedural 39,3% 39,3% 19.6% 1.8% 0%
Attributes
S'm:'jaggzrfggfsp'”g 39,3% 42,9% 17,9% 5.4% 0%
Legal Assistant 37,5% 33,9% 17,9% 8,9% 1,8%
Document Summarization 30,4% 41,1% 23,2% 5,4% 0%
Judicial automation by 25% 28,6% 25% 10,6% 1,8%
Online Dispute Resolution

The analysis of the potential services that artificial intelligence (Al) can provide at the
Court of Justice of Sergipe (TJSE) reveals a promising yet challenging landscape. Based on the
presented data, it is evident that employees recognize the importance of automation and
emerging technologies to enhance the efficiency and effectiveness of judicial processes. The
prioritization of services such as audio and image recognition demonstrates significant demand
for modernizing current practices, allowing for extracting relevant data from hearings and
documents, thereby facilitating organization and access to information.

Audio and image recognition, classified as “Essential” by 44.60% of respondents,
highlights a substantial need for automated transcription and data analysis solutions. As seen in
(Metsker, Trofimov e Kopanitsa, 2021), voice recognition technology replaces traditional
clerks’ notes, using voice recognition technology to convert audio and video evidence in court
into voice. Then, the language is converted into text. This technology not only improves
efficiency but also the accuracy of records.

Another highlighted service in the survey is the automation of consultations in asset
databases, such as sisbajud and renajud. Considered “Essential” by 50% of employees, this
service has the potential to transform how data is accessed and analyzed. Automating these
queries promises to enhance the speed of asset verification, minimizing human errors and
expediting decision-making. As efficiency in accessing critical information improves, it is
expected that judicial processes will become more agile and transparent.

The classification of procedural attributes and the grouping of documents by similarity
are services that also received high relevance ratings. With 39.30% and 33.90% of employees
considering them “Essential”, these services demonstrate the need for more effective data
organization. Classifying and grouping documents based on specific attributes or similarities
can simplify the search and analysis process, making it easier for

TJSE professionals to find relevant information amidst increasing volumes of

documents.



66

Legal assistance through chats for inquiries into legal databases is another important
service that has received favorable evaluations from employees. An instant support system can
provide easier access to legal information, allowing professionals to clarify doubts and make
more informed decisions quickly. Such a service can increase efficiency and provide natural
language explanations (Demertzis et al., 2023). The summarization of legal documents, with
30.40% of employees considering it “Essential”, is a proposal that can alleviate the workload
of professionals, allowing for quicker and more objective analyses of complex documents. By
automating the creation of summaries, employees can devote more time to qualitative analyses
and strategic decision-making, improving the quality of services the TIJSE provides.

The proposal for complete automation of legal agreements through arbitration received
a reasonably low score. This may demonstrate the team’s concern about their human discretion
and jobs being replaced by Al. As Metsker, Trofimov and Kopanitsa (2021) point out, when it
comes to ’discretion’, ’judgment’, and other issues closely related to human characteristics, it
is still necessary to follow the internal logic of justice. Machines cannot take the place of judges
to make judgments.

The data analysis reveals a clear trend of acceptance and need for technological
innovation within the TISE. As these Al services are implemented, the court needs to foster a
culture of continuous employee training, ensuring that everyone feels comfortable and prepared
to use these new tools. Digital transformation in the judiciary is not just a matter of efficiency;
it also involves transparency and accountability—fundamental elements in building a fairer and

more accessible judicial system.

ANSWERING THE RESEARCH QUESTIONS

RQ: What is the impact of Al on TISE’s workforce?: The analysis of the results from
this exploratory research reveals how implementing Artificial Intelligence (Al) at the Court of
Justice of the State of Sergipe (TJSE) presents a multifaceted impact on its workforce. The
widespread perception among collaborators regarding the benefits of Al, especially in terms of
increased efficiency and productivity and a significant reduction in workload, demonstrates an
expectation for the optimization of judicial activities and processes. However, this optimistic
view coexists with relevant concerns about the inherent risks of Al, such as algorithmic biases,
the potential loss of human discretion, the opacity of decision-making systems, and the critical
issue of privacy and data protection. These apprehensions underscore the need for an ethical
implementation of Al in the judiciary.
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SRQ1:What is the perception of TISE employees regarding the benefits and challenges
of Al?: Regarding the perception of TISE employees on the benefits and challenges of Al, the
research details a notable recognition of the technology’s potential to improve efficiency,
reduce workload, and increase data accessibility and transparency.

Although there is also a recognition of the potential to enhance decision-making
accuracy, this area generated a somewhat more reserved evaluation. Conversely, the most
pressing challenges identified by employees include the possibility of algorithmic biases and
the consequent issue of trust in Al, the risk of diminishing the importance of human judgment,
and the difficulty in understanding the internal workings of algorithms. Data security and
protection also stand out as central concerns.

SRQ2: What would be the best prioritization of services to be enhanced by

Al?: The evaluation by TISE employees of which specific services could be improved
with Al points to prioritizing tools that optimize information management and support legal
activity. Automated consultation of asset databases, classifying procedural attributes, and
grouping documents by similarity stands out as services with high optimization potential. The
virtual legal assistant and the automatic summarization of documents were also wellevaluated,
indicating a demand for solutions that directly support legal professionals and streamline the
analysis of large volumes of data. Judicial automation through Online Dispute Resolution
received a slightly lower priority. This prioritization of services reflects the most immediate

operational and informational needs perceived by TJSE collaborators.

THREATS TO THE VALIDITY

Two potential threats to the validity of this study lie in the data collection method and
the sample used. The research employed an online form with questions, including the Likert
scale, to assess participants’ perceptions. While useful for quantifying opinions, this method is
susceptible to response biases, such as acquiescence or social desirability bias, where
respondents may present opinions they perceive as more acceptable. Additionally, the very
construction of the Likert scale, although guided by the research objectives, can influence
responses, limiting the complexity of opinions to a predefined spectrum.

Another significant threat to the study’s external and internal validity concerns the
sample and the potential lack of technical knowledge among respondents regarding Al.
Although the research sought the participation of various professionals from TJSE, including
judges, staff from core areas, IT, and innovation, a non-representative sample may limit the

generalizability of the results to the entire court. Moreover, perceptions of the benefits and
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challenges of Al may vary significantly depending on each participant’s level of technical
knowledge about the technology. Those with less familiarity may base their opinions on limited

information or unfounded expectations, which could influence the validity of their assessments.

CONCLUSIONS

According to the discussed results, this scientific article concludes that the
implementation of Artificial Intelligence (Al) at the Court of Justice of the State of Sergipe
(TJSE) presents a significant potential to optimize operations and transform the work dynamics
of its workforce. The collaborators of TISE demonstrate recognition of the primary benefits of
Al in increasing efficiency and productivity, as well as in reducing the considerable workload,
indicating openness and expectation regarding tools that can modernize judicial processes.

However, it is crucial to note that this optimistic perspective is accompanied by
substantial concerns about the risks inherent in adopting Al. The issues of algorithmic biases
and the consequent need to ensure fairness and equity in decisions, the potential loss of human
discretion in a context where individual judgment is fundamental, the lack of transparency in
the internal functioning of algorithms (“black box”’), and the critical concerns about the privacy
and protection of sensitive data emerge as challenges that cannot be neglected.

The evaluation of the specific TISE services that could be improved with Al reveals a
prioritization of solutions focused on managing and organizing information and direct support
for legal activity. Automated consultation of asset databases, the classification of procedural
attributes, and the grouping of documents by similarity are areas with great potential for
improvement. The good evaluation of the virtual legal assistant and the automatic
summarization of documents reinforce the demand for tools that assist legal professionals in
their daily work.

This exploratory study demonstrates that integrating Al at TJSE is seen as an
opportunity to increase efficiency and reduce workload. Still, it highlights the need to carefully
address ethical, transparent, and data security challenges. Any Al implementation strategy at
TJSE should balance operational gains with ensuring a fair, transparent, and reliable judicial
system, which will require the development of robust ethical guidelines, the implementation of
regular audits of Al systems, and the continuous engagement of stakeholders in this digital
transformation process. The results of this research provide a valuable diagnosis to guide future
innovation initiatives and formulate an Al implementation strategy aligned with the institution’s

needs and society’s demands.
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4. CONCLUSOES

A complexidade inerente ao sistema judicial, exacerbada pelo volume crescente de
litigios e pela necessidade continua de aprimoramento da eficiéncia e da acessibilidade a justica,
tem impulsionado a busca por solugdes inovadoras. Neste contexto, a Inteligéncia Artificial
(IA) emerge como uma tecnologia promissora, capaz de reconfigurar processos operacionais e
de suporte a decisdo no ambito do Judiciario. A presente dissertacdo, ao integrar os achados de
um mapeamento sistematico da literatura académica global sobre o uso da IA para melhorar a
produtividade e a eficiéncia judicial e de um estudo exploratério focado nas percepcdes dos
colaboradores do Tribunal de Justica de Sergipe (TJSE), oferece uma analise multifacetada que
alinha a pesquisa de ponta com a realidade operacional de um tribunal estadual brasileiro. A
comparacdo sistematica dos resultados destes dois estudos, que lidam com diferentes
perspectivas e dados - literatura publicada globalmente versus percepcdes de profissionais em
um contexto local especifico - permite identificar convergéncias robustas, complementaridades
importantes e pontos de divergéncia que enriquecem a compreensdo sobre a adocdo da IA no
Judiciario.

Em analise dos estudos, fica clara convergéncia entre a literatura académica global e
as percepcdes dos profissionais do TISE no que tange aos beneficios potenciais primordiais da
implementacdo da IA. O mapeamento sistematico identifica consistentemente a economia de
tempo e custo, a reducdo da carga de trabalho, a melhoria na tomada de decisdo e o0 aumento da
acessibilidade e transparéncia como impactos positivos frequentemente discutidos em estudos
publicados entre 2017 e 2024. De maneira notavelmente alinhada, o estudo exploratério no
TJSE valida essas expectativas, revelando que a eficiéncia e produtividade e a reducéo da carga
de trabalho sdo consideradas pelos colaboradores como os beneficios mais essenciais ou muito
relevantes, totalizando quase 90% e mais de 80% das respostas, respectivamente. A
acessibilidade e transparéncia dos dados e a melhoria na acuracia da tomada de decisdo também
sdo percebidas como beneficios significativos no contexto local, recebendo avaliagOes
combinadas de "essencial™ ou "muito relevante” de 58,90% e 55,30% dos respondentes,
respectivamente. Essa sintonia entre a pesquisa global e a visdo pratica no TJSE sublinha que
as motivacOes centrais para a adocdo da IA no Judiciario sdo amplamente compartilhadas,
focando na otimizacdo operacional e na mitigagdo dos desafios impostos pelo volume de
trabalho.

Paralelamente aos beneficios, os desafios e riscos inerentes a integracdo da IA no

Judiciario também demonstram uma convergéncia significativa entre os dois estudos. O
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mapeamento sistematico aponta o viés algoritmico e a confianc¢a, a opacidade dos algoritmos,
a seguranca e privacidade de dados, e o potencial impacto na independéncia judicial e
discricionariedade humana como preocupac6es recorrentes na literatura. O estudo exploratério
no TJSE espelha essas preocupacdes, indicando que os colaboradores consideram o Viés
algoritmico e a confianga na IA como o risco mais premente, classificado como "essencial™ ou
"muito relevante" por 78,60% dos respondentes. A perda da discricionariedade humana, a
opacidade algoritmica e a privacidade e protecdo de dados também figuram entre as maiores
preocupacfes no contexto do TJSE, com 78,60%, 58,90% e 82,10% dos respondentes,
respectivamente, considerando-os “essenciais”, "muito relevantes” ou "relevantes”. A
proeminéncia da questdo do viés e da confianca em ambos os estudos reforca que as
considerac0es éticas e a necessidade de transparéncia e responsabilidade ndo séo apenas temas
académicos, mas preocupaces palpaveis para aqueles que atuam na linha de frente do sistema
de justica. Ambos os estudos convergem na necessidade de garantir que a 1A atue como uma
ferramenta de apoio, preservando a discricionariedade e o julgamento humano.

Apesar dessas convergéncias claras em beneficios e desafios gerais, a analise conjunta
dos dois estudos revela pontos cruciais de complementaridade e, em alguns casos, divergéncia
quando se examinam as abordagens de IA e os servicos especificos a serem aprimorados. O
mapeamento sistematico, por sua natureza de revisdo da literatura global, apresenta um
panorama das técnicas e arquiteturas de IA mais exploradas (Aprendizado de Maquina
tradicional, Aprendizado Profundo, com destaque para transformadores e LLMS) e categoriza
as aplicacdes em termos gerais como recuperacao de informacdo judicial, assisténcia judicial,
classificacdo de documentos, reconhecimento de voz e imagem e resolucdo online de disputas
(ODR). Essa visdo académica global tende a focar em problemas amplos e na aplicagéo de
técnicas para processar grandes volumes de dados e documentos digitalizados.

Em contraste, o estudo exploratério no TJSE, ao coletar as percepcdes diretas dos
colaboradores, identifica prioridades de servicos que sdo mais granulares, operacionais e
intrinsecamente ligadas aos fluxos de trabalho especificos de um tribunal brasileiro. Um ponto
de notavel distincdo/complementaridade reside na alta prioridade atribuida & consulta
automatizada a bases de ativos (como Sisbajud e Renajud). Este servigco foi considerado
"essencial” por 50% dos respondentes no TJSE e representa uma tarefa que, tradicionalmente,
consome tempo e esfor¢co manual significativo nas unidades jurisdicionais, especialmente na
fase de execucdo. A automacdo dessa consulta é vista localmente como um caminho direto e de
alto impacto para a reducdo da carga de trabalho e 0 aumento da eficiéncia. Curiosamente, essa

aplicacdo especifica ndo aparece explicitamente como uma categoria distinta ou de destaque
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nos servicos de IA identificados no mapeamento sistematico global. Embora possa ser
subsumida em categorias mais amplas como "recuperacdo de informacdo” ou "assisténcia
judicial™, sua prioridade local especifica no TISE demonstra como as necessidades operacionais
concretas e os gargalos de fluxos de trabalho podem moldar as prioridades de implementacao
de IA de maneira distinta daquelas que emergem de uma revisao da literatura académica mais
geral. Esta diferenca sublinha a necessidade de estudos contextuais que identifiquem as
demandas reais dos usuarios finais da tecnologia no Judiciario.

Por outro lado, alguns servigos priorizados no TJSE alinham-se de maneira mais direta
com as categorias globais identificadas no mapeamento. A classificagdo de atributos
processuais e 0 agrupamento de documentos por similaridade correspondem a categoria de
classificacdo de documentos e se relacionam a recuperacao de informacao, que sdo aplicactes
centrais da A no Judiciario devido ao volume de textos legais. A assisténcia legal via chat e o
resumo automatico de documentos encaixam-se na categoria mais ampla de assisténcia judicial.
O reconhecimento de audio e imagem, que tem grande potencial para otimizar o registro de
audiéncias, é explicitamente reconhecido como uma categoria de servigo no mapeamento. Esses
pontos de convergéncia entre as prioridades locais e as categorias globais indicam que, embora
existam especificidades contextuais, muitas aplicacbes de IA de alto valor percebido no
Judiciério brasileiro estdo em linha com as tendéncias de pesquisa e implementacdo em nivel
mundial.

Um exemplo notavel de divergéncia nas prioridades € a Resolucdo Online de Disputas
(ODR). Embora 0 mapeamento sistematico a inclua como uma aplicacéo estudada na literatura
global, o estudo exploratério no TISE mostrou que a automacao de acordos legais (um aspecto
da ODR) recebeu uma prioridade relativamente baixa pelos respondentes. Essa diferenca pode
ser atribuida a diversas razdes, incluindo a possivel falta de familiaridade com o conceito ou,
como sugerido pelo estudo, a preocupacdo com a perda da discricionariedade humana e a
substituicdo do julgamento que € central em processos de conciliagdo e mediacao. Este contraste
ilustra que a simples existéncia ou exploracdo de uma aplicagédo de IA na pesquisa global ndo
garante sua prioridade ou aceitacdo imediata em um contexto local especifico.

Em suma, a integracdo dos resultados dos dois estudos fornece uma visdo
complementar e rica. O mapeamento sistematico estabelece o fundamento técnico e teorico,
delineando as técnicas de IA (ML, DL, LLMs, etc.) e as categorias gerais de servigos exploradas
globalmente, bem como os desafios éticos universais. O estudo exploratorio, por sua vez,
aterrissa essas preocupacOes e beneficios na realidade operacional concreta de um tribunal

especifico, identificando prioridades de servicos que refletem os gargalos e as necessidades
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mais urgentes percebidas pelos profissionais. A complementaridade reside no fato de que a
pesquisa académica global fornece o leque de possibilidades tecnoldgicas e os alertas éticos
necessarios, enquanto o estudo local indica onde e como essas possibilidades e desafios se
manifestam em um ambiente de trabalho real, orientando a aplicacao de recursos e esforcos de
desenvolvimento de forma mais direcionada. A divergéncia em relagdo a servicos como a
consulta a bases de ativos, que é altamente prioritaria na realidade brasileira mas ndo destacada
na literatura global, ressalta a importancia de estudos de caso especificos que considerem as
particularidades de cada sistema judicial.

As limitagOes inerentes a cada estudo (como a exclusdo de literatura cinzenta no
mapeamento e o0 tamanho/viés da amostra e o potencial viés técnico dos respondentes no estudo
exploratério) sugerem que os achados devem ser interpretados no contexto de suas
metodologias. No entanto, a coeréncia e a sobreposicdo significativa nos achados sobre
beneficios e desafios conferem robustez as conclusdes principais. A analise conjunta demonstra
que a IA possui um potencial inegavel para otimizar processos e aumentar a eficiéncia no
Judiciario, mas sua adocdo bem-sucedida depende crucialmente de uma abordagem que seja
simultaneamente tecnicamente informada (com base nas abordagens estudadas globalmente),
eticamente responsavel (enderecando ativamente vieses, opacidade, privacidade e preservando
0 julgamento humano) e estrategicamente alinhada com as necessidades operacionais
especificas do contexto em que serd implementada.

Como documento complementar a esta dissertacdo, foi elaborado e integra-se a
pesquisa um Produto Técnico /Tecnoldgico. Este produto se configura como um apéndice desta
dissertagdo e consiste no detalnamento do projeto e implementacdo de um sistema de
recomendacao jurisprudencial baseado em inteligéncia artificial. A ferramenta é projetada para
analisar a similaridade entre os acOrddos das turmas recursais e as peticdes iniciais que
ingressam nos juizados especiais civeis do Tribunal de Justica de Sergipe (TJSE).

A solucdo proposta pelo produto técnico utiliza processamento de linguagem natural
e técnicas de similaridade vetorial para identificar decisdes similares a partir das peticGes
iniciais. Seu objetivo é otimizar o fluxo de trabalho dos juizados especiais € promover maior
consisténcia nas decisdes judiciais, contribuindo para a uniformizagdo do entendimento juridico
e a reducdo de retrabalho. O sistema foi desenvolvido empregando modelos baseados em BERT
adaptado ao contexto juridico brasileiro, e sua arquitetura de dados é hibrida, combinando

banco de dados vetorial e tradicional, com armazenamento de documentos.



74

No ambito deste projeto, o autor, Max Ricardo Borges Ribeiro, participa ativamente
como coordenador do érgdo TJSE. A coordenacdo conta com a colaboracdo do Professor
Doutor Glauco de Figueiredo Carneiro, do Departamento de Ciéncia da Computacdo da
Universidade Federal de Sergipe (UFS). Esta iniciativa exemplifica como a aplicacdo préatica
de conhecimentos académicos e tecnoldgicos pode contribuir para a modernizagdo e
aprimoramento dos servigos publicos no Poder Judiciério brasileiro.

Em conclusdo, a jornada rumo a integracdo da IA no Judiciario € um caminho
complexo, pavimentado tanto pelas promessas de maior eficiéncia e acessibilidade quanto pelos
desafios éticos e operacionais. A presente dissertacdo, ao contrastar e integrar as perspectivas
da pesquisa académica global e da experiéncia local no TJSE, reforca que o avancgo tecnoldgico
deve ser acompanhado por uma reflexdo critica, uma regulamentacdo ética robusta e um
entendimento profundo das demandas e preocupacdes dos profissionais que utilizardo essas
ferramentas. Somente através de uma abordagem consciente e colaborativa sera possivel
harnessing (aproveitar) o potencial transformador da IA para construir um sistema de justica

mais célere, equitativo e confiavel para a sociedade.



75

REFERENCIAS

ARAUJO, Diodgenes Carlos et al. A comparison of classification methods applied to legal
text data. In: Progress in Artificial Intelligence: 20th EPIA Conference on Artificial
Intelligence, EPIA 2021, Virtual Event, September 7-9, 2021, Proceedings 20. Springer
International Publishing, 2021. p. 68-80.

BIRD, S.; KLEIN, E.; LOPER, E. Thresholding classifiers to maximize F1 score. In:
Proceedings of the Conference of the North American Chapter of the Association for

Computational Linguistics: Human Language Technologies. [S.1.: s.n.], 2009. p. 1-9.

BRASIL. CONSELHO NACIONAL DE JUSTICA. Portaria N° 271 de 04 de dezembro de
2020. Regulamenta o uso de Inteligéncia Artificial no &mbito do Poder Judiciario. Brasilia, DF,
04 de dezembro de 2020. Disponivel em: <https://atos.cnj.jus.br/atos/detalhar/3613>. Acesso
em: 22 jun. 2023.

BRASIL. CONSELHO NACIONAL DE JUSTICA. Resolugdo N° 370 de 28 de janeiro de
2021. Estabelece a Estratégia Nacional de Tecnologia da Informacdo e Comunicacao do Poder
Judicidrio (ENTIC-JUD). Brasilia, DF, 08 de janeiro de 2021. Disponivel em: <
https://atos.cnj.jus.br/atos/detalhar/3706>. Acesso em: 22 jun. 2023.

BRASIL. CONSELHO NACIONAL DE JUSTICA. CNJ regulamenta uso de inteligéncia
artificial no Judiciario. Brasilia: CNJ, 2020. Disponivel em <https://www.cnj.jus.br/cnj-

regulamenta-uso-de-inteligencia-artificial-no-judiciario/>. Acesso em: 22 jun. 2023.

BRASIL. CONSELHO NACIONAL DE JUSTICA. Resolugéo n° 615, de 2025. Estabelece
diretrizes para o uso de inteligéncia artificial no Poder Judiciario. Brasilia, 2025. Disponivel
em:< https://atos.cnj.jus.br/files/original1555302025031467d4517244566.pdf>. Acesso em:
26 fev. 2025.

BRASIL. CONSELHO NACIONAL DE JUSTICA. Painel Estatisticas. In: Justica em
Numeros. Brasilia, DF: CNJ. Disponivel em: https://justica-em-numeros.cnj.jus.br/painel-

estatisticas/. Acesso em: Acesso em: 01 jun. 2025.



76

BRASIL. Lei n®13.105, de 16 de margo de 2015. Codigo de Processo Civil. Diario Oficial da
Unido, Brasilia, DF, 17 mar. 2015. Disponivel em: http://www.planalto.gov.br/ccivil_03
/_ato2015-2018/2015/1ei/113105.htm. Acesso em: 25 jun. 2023.

MACHADO, Fernanda de Vargas; COLOMBO, Cristiano. Inteligéncia artificial aplicada a
atividade jurisdicional: desafios e perspectivas para sua implementacdo no Judiciério.
Revista da Escola Judicial do TRT4, [S. I.], v. 3, n. 5, p. 117-141, 2021. Disponivel em:
https://periodicos.trt4.jus.br/revistaejud4/article/view/113. Acesso em: 27 jun. 2025.

MENDONCA JUNIOR, Claudio do Nascimento; NUNES, Dierle José Coelho. Desafios e
oportunidades para a regulacédo da inteligéncia artificial: a necessidade de compreensao
e mitigacdo dos riscos da IA. Revista Contemporanea, v. 3, n. 7, p. 7753-7785, 2023.
Disponivel em: https://doi.org/10.56083/RCV3N7-024. Acesso em: 27 jun. 2025.

DAVENPORT, T. H., & KIRBY, J. Only humans need apply: winners and losers in the age

of smart machines. Harper Business, 2016.

RUSSELL, S.; NORVIG, P. Inteligéncia Artificial - Uma Abordagem Moderna. Séo Paulo:

Pearson Prentice Hall, 2013.

THIOLLENT, Michel. Metodologia da pesquisa-acdo. 18. ed. Sdo Paulo: Cortez, 2011.



APENDICE
PRODUTO TECNICO/TECNOLOGICO

77



78

¢

PROFIRP

Aluno: Max Ricardo Borges Ribeiro

Orientador: Glauco de Figueiredo Carneiro

Resumo

Este produto técnico descreve o desenvolvimento e implementacdo de um
sistema de recomendacdo jurisprudencial baseado em inteligéncia artificial no
Tribunal de Justica de Sergipe. A solucao utiliza processamento de linguagem natural
e técnicas de similaridade vetorial para identificar acorddos similares a partir de
peticdes iniciais, otimizando o fluxo de trabalho dos juizados especiais e promovendo
maior consisténcia nas decisdes judiciais. O sistema foi desenvolvido usando o
modelo baseados em BERT, adaptado para o contexto juridico brasileiro, e
implementado com uma arquitetura de dados hibrida que combina banco de dados

vetorial e tradicional, com armazenamento de documentos.

Séo Cristovéao - Sergipe
2025



)
A L UNIVERSIDADE
PRUFIHP ‘4 FEDERAL DE
7 SERGIPE

EEEEEEEEEE

SSSSSSSSSSSSSSSSSSSS
ADI\/IINISTRA(;AO PUBLICA

SISTEMA DE RECOMENDAGAO JURISPRUDENCIAL
BASEADO EM INTELIGENGIA ARTIFIGIAL PARA 0
TRIBUNAL DE JUSTIGA DO ESTADO DE SERGIPE

A




v

SISTEMA DE RECOMENDAGAO
JURISPRUDENCIAL BASEADO EM
INTELIGENCIA ARTIFICIAL PARA O TRIBUNAL
DE JUSTIGA DO ESTADO DE SERGIPE

Relatério técnico apresentado pelo(a) mestrando(a) Max
Ricardo Borges Ribeiro ao Mestrado Profissional em
Administracdo Pablica em Rede, sob orientacdo do(a) docente
Glauco de Figueiredo Carneiro, como parte dos requisitos para
obtencdo do titulo de Mestre em Administragcdo Pablica.

>
-



Contextualizagcdo e Justificativa

Fundamentacdo Tedrica

Definicdo dos Dados

Arquitetura da Solucdo Técnica

Beneficios e Impactos Esperados

Desafios e Licbes Aprendidas

Recomendacdes e Proximos Passos

Consideragdes Finais

Responsdveis pela proposta de
intervencgd@o

Referéncias

04

07

1

13

]

13

17

19



RELATORIO TECNICO CONCLUSIVO

CONTEXTUALIZAQAO E JUSTIFICATIVA

O Tribunal de Justica de Sergipe (TJSE), assim
como outros tribunais estaduais, enfrenta um
cendrio de elevada judicializagdo, com
demandas crescentes e um ndmero limitado de
recursos humanos e tecnoldgicos. Nos juizados
civeis, essa realidade é agravada pela natureza
repetitiva de grande parte dos processos, tais
quais questbes de consumo, telefonia, servigos
bancdrios e planos de salde , cuja resolugdo
poderia ser acelerada caso houvesse facil
acesso a decisbes anteriores similares.

No Tribunal de Justica do Estado de Sergipe
(TJSE), a estrutura de uma vara judicial é
tipicamente organizada em dois setores
principais: a Secretaria, responsdavel pela
movimentacdo e trGmite processual, e o
Gabinete, focado na elaboracgdo intelectual dos
atos judiciais e decisbes. A Secretaria é
composta por técnicos judicidrios e um
chefe/diretor de secretaria ou escrivéo, enquanto
os Gabinetes sdo formados pelo juiz da vara e
seus assessores.

Historicamente, diversas automagdes foram
aplicadas na movimentagdo processual das
Secretarias, buscando otimizar o fluxo de
trabalho e o tratamento de grandes volumes de
documentos. No entanto, em virtude desse
avango, ©O aumento da celeridade nas
Secretarias tem resultado, em muitos casos, em
um crescimento do estoque de processos nos
Gabinetes, que demandam andlise e decisdo,
exacerbando a carga de trabalho de
magistrados e assessores.

Nesse cendrio, o Produto Técnico, um sistema de
recomendag¢do jurisprudencial baseado em
inteligéncia artificial, surge como uma solugdo

complementar fundamental. Seu objetivo
primordial & melhorar a eficiéncia e a
produtividade no Gabinete, utilizando

processamento de linguagem natural e técnicas
de similaridade vetorial para identificar acérddos
e precedentes relevantes a partir das peticoes
iniciais entrantes. Isso visa liberar o tempo dos
magistrados para se concentrarem em casos
mais complexos, além de promover maior
consisténcia e uniformizagdo das decisdes
judiciais, atendendo a uma necessidade
prioritaria identificada pelo TJSE.

A morosidade decorrente da necessidade de
andlise manual de jurisprudéncia compromete a
eficiéncia, além de propiciar disparidades
decisérias entre varas e juizes que enfrentam
situagdes juridicas idénticas. Tal variabilidade
gera inseguranga juridica e incentiva recursos
desnecessdrios ds Turmas Recursais.

Nesse contexto, a aplicagdo de inteligéncia
artificial (IA) n&o se limita a uma solucdo
tecnoldgica, mas representa uma transformagéo
profunda no modo como o Judicidrio lida com
demandas repetitivas. O sistema proposto
responde a desafios criticos ao:

e Automatizar a identificagdo de jurisprudéncia

relevante com base em similaridade
semdantica;

e Favorecer a uniformizagcdo das decisdes
judiciais ao integrar acérd@os similares

diretamente ao processo decisério de
primeira instancia;

e Liberar tempo dos magistrados para focar
em casos mais complexos, onde a andlise
humana é indispensavel;

e Promover maior previsibilidade e seguranca
juridica para os jurisdicionados.

O produto que estd sendo desenvolvido e
implantado no Tribunal de Justica do Estado de
Sergipe (TJSE) € uma solugéo de andlise de
similaridade de documentos juridicos baseada
em inteligéncia artificial. Essa tecnologia visa
otimizar o processamento das peti¢cdes iniciais
nos Juizados Especiais Civeis, permitindo que os
documentos sejam comparados
automaticamente com acérddos anteriores,
auxiliando na identificagdo de precedentes e na
padronizagdo das decisdes judiciais.

?PRI]FIHP

MESTRADO PROFISSIONAL EM
ADMINISTRAQAO PUBLICA
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FUNDAMENTAGAO TEORICA

A base tebdrica da solugdo encontra-se na
intersecdo entre o Direito e a ciéncia da
computagdo, mais especificamente na drea de
inteligéncia artificial aplicada ao processamento
de linguagem natural (PLN). O PLN permite a
compreensdo  computacional de  textos,
essencial para analisar documentos juridicos
em linguagem natural, que apresentam
estrutura, vocabuldrio e formalismo proprios.

O Processamento de Linguagem Natural (PLN)
tem sido amplamente explorado na drea da
inteligéncia artificial para tarefas complexas de
andlise de textos(JURAFSKY; MARTIN, 2021). No
contexto juridico, onde a precisdo e a coeréncia
sdo fundamentais, o uso de técnicas de PLN
permite a extragdo e organizagdo de
informagdes de maneira mais eficiente. A
andlise de similaridade vetorial de documentos
juridicos € uma aplicagdo que busca comparar
textos com base em sua estrutura semanticaq,
proporcionando suporte a pesquisa
jurisprudencial, identificagcdo de precedentes e
categorizagdo de casos. Nesse sentido, modelos
baseados em embeddings, como os gerados
pelo BERT, tém demonstrado desempenho
superior ao lidar com nuances linguisticas e
contextos especificos dos textos legais (DEVLIN et
al, 2019).

O BERT revolucionou a forma como os modelos
de PLN capturam relagdes entre palavras em
frases, empregando uma abordagem baseada
em aprendizado profundo para  gerar
representagcées semdanticas de textos. Diferente
de métodos tradicionais, como o TF-IDF ou a
andlise de toépicos, que dependem de
caracteristicas explicitas dos documentos, os
embeddings do BERT fornecem vetores que
encapsulam significados contextuais. Isso &
particularmente Gtil na darea juridica, onde a
interpretagcdo de textos depende ndo apenas
das palavras isoladas, mas também da maneira
como elas se relacionam dentro de um corpus
normativo e jurisprudencial. Com  essa
abordagem, é possivel medir a similaridade
entre documentos com maior precisGo e
relevancia.

A aplicagdo da andlise de similaridade vetorial
com embeddings gerados pelo BERT se dd& por
meio da transformagdo dos documentos
juridicos em vetores multidimensionais. Uma vez
representados numericamente, esses textos
podem ser comparados utilizando meétricas
como a distdncia de cosseno ou técnicas de
aprendizado supervisionado para agrupamento
(MIKOLOV et al, 2013). Dessa forma, sistemas de
inteligéncia artificial podem sugerir decisdes
juridicas semelhantes, identificar padrées
argumentativos e até auxiliar na automatizacéo
de tarefas juridicas repetitivas. Além disso, essa
abordagem permite a integracdo de grandes
volumes de informagcdo sem comprometer a
acurécia das andlises, possibilitando uma
melhoria na eficiéncia dos profissionais da area.
A fundamentagdo tedrica para o uso dessas
técnicas em documentos juridicos passa pelo
reconhecimento da complexidade e
especificidade do vocabuldrio legal. A
linguagem juridica é frequentemente
caracterizada por expressées ambiguas e
construcdes formais que exigem um tratamento
diferenciado na modelagem computacional. O
treinamento de modelos baseados em BERT
para esse tipo de aplicagdo requer ajustes finos
e curadoria de dados representativos do
dominio juridico. Estudos nessa drea tém
mostrado que adaptagdes especificas do
modelo podem aprimorar sua capacidade de
captar relagdes entre conceitos legais, tornando
a andlise de similaridade vetorial uma

ferramenta robusta para aprimorar a pesquisa
inteligéncia artificial

juridica assistida por
(DEVLIN et al., 2019).
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DEFINICAO DOS DADOS

A definicdo dos dados a serem extraidos dos
acérddos judiciais para a andlise das peticoes
iniciais que ingressam nos gabinetes dos
Juizados Especiais Civeis do Tribunal de Justica
do Estado de Sergipe (TJSE) foi realizada com
base em  reunides  estratégicas com
especialistas das dreas negociais. Esse processo
colaborativo teve como objetivo garantir que a
estruturagcdo dos dados e o treinamento da
inteligéncia artificial fossem conduzidos de
forma assertiva, possibilitando maior precisdo
na interpretacdo e categorizagdo  das
informacodes juridicas.

Durante as reunides, especialistas do setor
juridico e tecnolégico analisaram o fluxo
processual das peticdes iniciais, identificando os
elementos essenciais que poderiam contribuir
para a padronizagdo e otimizagdo do
tratamento desses documentos. Entre os
principais dados considerados estdo:
identificagdo das partes envolvidas, descricdo
da causa de pedir, fundamentacdo juridica,
pedidos formulados, dispositivos legais citados e
o desfecho do acérddo em situagdes correlatas.
A inclus@o desses elementos visa estabelecer
um modelo de andlise que possa correlacionar
novos casos com decisbes preexistentes,

contribuindo para maior eficiéncia na triagem e
encaminhamento dos processos.

Além da definicdo dos dados essenciais, as
discussées também abordaram a estruturacdo
das informagées para o treinamento da

inteligéncia artificial. Para que os algoritmos de
aprendizado  profundo, especialmente os
baseados em Processamento de Linguagem
Natural (PLN), possam operar com precis@o, os
documentos precisam ser organizados em um
formato que facilite a extragdo de padrdes.
Assim, foi estabelecida a necessidade de pré-
processamento  textual, segmentagdo de
informagdes e enriquecimento semdntico dos
dados, permitindo que o modelo compreenda as
relagbes juridicas de forma contextualizada e
comparativa.

A partir dessas reunides estratégicas, foi
elaborado um mapa mental(figura 1) contendo
todos os dados identificados como essenciais
para a andlise das peticdes iniciais. Esse mapa
serviu como uma representagcdo visual da
estrutura da informag¢do, facilitando a
compreensdo dos vinculos entre os diferentes
elementos juridicos e auxiliando na organizagdo
do processo de treinamento da inteligéncia
artificial. Para garantir a preciséo e a utilidade
dos dados definidos, o mapa mental foi validado
pelas dreas finalisticas, assegurando que sua
aplicagdo  estivesse alinhada com as
necessidades reais dos gabinetes dos Juizados
Especiais Civeis do TJSE. Esse ciclo de validagdo e
ajustes permitiu refinamentos importantes na
abordagem adotada, consolidando a
fundamentacdo tedrica e pratica da solucdo
desenvolvida.
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ARQUITETURA DA SOLUGAO TECNICA

A implementagdo da solucdo de andlise de peti¢cdes iniciais nos Juizados Especiais Civeis do
TJSE exige uma arquitetura robusta e estruturada, que combine técnicas avangadas de
Processamento de Linguagem Natural (PLN) e inteligéncia artificial para garantir a precisdo na
identificagdo e correlagdo de documentos juridicos. Para isso, foi definida uma infraestrutura que
contempla desde a escolha e configuragdo de modelos como o BERT até a utilizagdo de sistemas
de armazenamento vetorial, como Milvus, para otimizar a busca por similaridade textual. Além
disso, diferentes datasets foram integrados para validar a abordagem, permitindo que a solugdo
seja ajustada progressivamente com base em testes prdticos. A organizagdo sequencial das
atividades detalhadas a seguir visa assegurar que cada etapa do desenvolvimento contribua
para uma implementagdo eficiente, confidvel e alinhada as necessidades do TJSE.

PASSOS DE IMPLEMENTACAO

Extracdo e Armazenamento dos Acdrdaos
Estruturados

A primeira etapa do projeto envolveu a extragdo, transformagdo e
carga (ETL) de acérddos estruturados em HTML a partir da base de
Business Intelligence (BI). Esse processo se apresenta na Figura 2 e
foi fundamental para consolidar um conjunto robusto de dados
juridicos que serviria de referéncia para a andlise e treinamento da
inteligéncia artificial.

Inicialmente, foram identificados e selecionados os acérddos
armazenados na base de BI, priorizando documentos que
apresentassem estruturagdo adequada e informagdes relevantes
para a classificagéo e comparagdo das petigdes iniciais. A
extragdo desses documentos foi realizada por meio de scripts
automatizados que capturaram os conteddos em formato HTML,
preservando a formatagdo original e os elementos estruturais
essenciais.

Apbs a extragdo, os dados passaram por uma fase de
transformagdo, onde foram limpos, padronizados e convertidos em
texto estruturado. Esse processo envolveu a remocgdo de codigos
desnecessdrios, identificacdo de se¢bdes especificas dos acorddos
e adequacdo das informagdes para posterior andlise semdantica.
Com isso, foi possivel assegurar que os dados estivessem
organizados de maneira eficiente para serem utilizados pelos
modelos de Processamento de Linguagem Natural (PLN).

Por fim, os acérddos foram transferidos para um banco de dados
PostgresSQl, criado exclusivamente para este projeto. Esse banco foi
configurado para suportar consultas eficientes e permitir a
indexagcdo das informagdes juridicas, facilitando o acesso e a
recuperagdo dos textos armazenados. No total, mais de 3.000
acérddos foram processados e inseridos no banco, garantindo
uma base sélida para as préximas etapas da implementacdo da
solucdo de inteligéncia artificial.

Essa estruturagdo inicial proporcionou um ambiente de dados
confivel e bem definido, essencial para que os modelos de IA ETL
possam operar com precisdo na andlise e comparagdo de
documentos juridicos.
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> PASSOS

Configuracao do Modelo BERT

O primeiro passo envolveu a utilizagdo do
modelo BERT. Esse modelo foi usado como base
para geragdo de embeddings semdanticos,
fundamentais para a andlise e compreensdo dos
textos juridicos. O processo inclui a instalagéo do
modelo, verificagdo da compatibilidade com o
ambiente de execugdo e configuragdo inicial
para recebimento de consultas.

Configuracao da Solucao Milvus

O proximo passo foi configurar a solugéo de
armazenamento  vetorial utilizando  Milvus,
conforme as orientagdes disponiveis na URL
mencionada. Milvus foi utilizado para armazenar
as embeddings geradas pelo BERT e permitir
buscas eficientes de similaridade entre textos
juridicos, possibilitando uma melhor correlagdo
entre peticdes e acoérddos passados

Criacao da Base Vetorial

Apds a geragdo dos embeddings, & necessdrio

armazend-los em uma base vetorial. Para isso, é
utilizada a  plataforma  Milvus, que &
especializada no armazenamento e recuperagdo
de vetores de alta dimensd&o. A criagcdo dessa
base permite que futuras buscas de similaridade
sejam realizadas de forma eficiente, garantindo
rapidez na comparagdo de novas perguntas
com dados histéricos.

Criacao do Repositério GIT

Para garantir o versionamento e a colaboragdo
eficiente, foi criado um projeto no Git para servir
como repositério central do desenvolvimento.
Esse repositério armazenard os codigos, scripts
de testes e documentacgdo do sistema.

Revisao de Parametros

ApObs os testes iniciais, os paré@metros do servidor
BERT foram revisados e ajustados conforme
necessario. Isso incluiu otimizagdes para melhor
utilizagdo da meméoria, ajuste de pardmetros e
configuragdo de servigos auxiliares para suportar
a demanda de andlise.

Ambiente Python para STS

Foi montado um ambiente Python no servidor
para suportar o uso de Semantic Textual
Similarity (STS), permitindo que o sistema avalie
a similaridade semdntica entre os textos
processados. Essa configuragdo garantiu a
compatibilidade com as bibliotecas necessarias
para a andlise dos acérddos.

Carregamento da Solucao QA

O primeiro passo consiste na leitura e
processamento do arquivo CSV que contém
pares de perguntas e respostas. Esse arquivo
serve como base para testar a capacidade do
modelo BERT de compreender e gerar
representagées  vetoriais dos  textos. O
carregamento dos dados envolve a verificagdo
da estrutura do arquivo, remogdo de
inconsisténcias e conversdo das perguntas em
um formato adequado para andlise.

Testes da Solucao QA

Com os datasets devidamente carregados, a
solugdo foi estada para verificar a capacidade
de resposta das perguntas juridicas. O
desempenho do modelo foi avaliado por meio de
métricas como precisd@o, relev@ncia e tempo de
resposta, garantindo que ele seja eficaz na
andlise de documentos juridicos.

Carga do Dataset de 100 registros(teste)

Para validar o funcionamento inicial do sistema

de Question Answering (QA), foi utilizado um
conjunto de 100 registros. Esse dataset permite
realizar testes preliminares para avaliar a
precisdo das respostas geradas e identificar
possiveis ajustes necessdrios na parametrizagdo
do modelo.

Carga do Dataset de 1000 registros

Apbs os testes iniciais, o préoximo passo foi
utilizar um dataset mais robusto, contendo 1000
registros, conforme sugerido na URL especifica.
Esse aumento no volume de dados visa testar a
escalabilidade da solu¢gdo e sua capacidade de
processar informagées com diferentes niveis de
complexidade juridica.
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> PASSOS

Encode do Dataset ITD/ST) no Servidor
BERT

Nesta etapa, foi realizado o teste de encoding do
dataset ITD/STJ diretamente no servidor BERT.
Isso permitird verificar se o modelo consegue
processar os textos desse conjunto de dados
corretamente, garantindo que as embeddings
sejam geradas de maneira precisa e relevante.
Com o ambiente STS configurado, foi executado
um script para testar o encoding do dataset
ITD/STJ usando essa técnica. Esse teste visa
verificar como o modelo interpreta e compara os
textos juridicos, refinando a abordagem de
andlise de similaridade.

da

Encode dos Relatorios Base de

Acérdaos do TJSE

Apbs a limpeza dos dados, serd realizado o
encoding do texto dos relatérios dos acérddos do
TJSE. Essa etapa transformard os documentos
juridicos em vetores semanticos que poderdo ser
comparados utilizando métricas de similaridade
vetorial.

Insercao dos embeddings gerados na base
Milvus

Com a base vetorial configurada, os
embeddings das perguntas sdo inseridos no
Milvus. Esse processo de armazenamento
garante que os dados possam ser utilizados em
consultas futuras, permitindo que o sistema de
Question Answering (QA) encontre respostas
relevantes com base na similaridade dos
vetores.
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Criacao do indice para permitir buscas
eficientes

Apbs a leitura do arquivo, as perguntas sdo
extraidas e organizadas para envio ao servidor
BERT. Esse processo permite que os dados sejam
padronizados antes de serem processados pelo
modelo. Além disso, a segmentagdo das
perguntas facilita a andlise do desempenho do
sistema em diferentes contextos e categorias de
questionamentos.

Extracao da lista de perguntas para envio
ao servidor BERT

Para otimizar o tempo de consulta e melhorar a
precisdo das buscas no Milvus, é criado um
indice que organiza os embeddings de maneira
estruturada. O indice melhora a eficiéncia das
buscas ao permitir que o sistema localize
rapidomente os vetores mais semelhantes a
uma consulta especifica, acelerando o processo
de recuperacgdo de respostas

Geracao de embeddings das perguntas
pelo modelo BERT

Com as perguntas prontas, elas sdo enviadas ao
servidor BERT, que gera embeddings para cada
uma delas. Embeddings sdo representacoes
matemdaticas do significado de cada texto,
permitindo que comparacées de similaridade
sejam feitas de maneira eficiente. O BERT
processa as perguntas levando em
consideracdo seu contexto e estrutura linguistica,
resultando em vetores que encapsulom a
semantica das frases.
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Ao fim da configuracao do ambiente, a infraestrutura pode ser
logicamente visualizada conforme Figura 3.
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Figura 3: Infraestrutura da Solucao

Além disso, o fluxo de informacdes entre os servidores de
embeddings, o banco de dados vetorial e o banco de dados
transacional pode ser verificado na Figura 4.
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Figura 4: Fluxo da Ferramenta
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BENEFiCIOS E IMPACTOS ESPERADOS

Beneficios Diretos

Reducgdo do retrabalho: menos tempo gasto na formulagdo de sentengas para casos repetitivos.

Melhor qualidade das decisées: fundamentagdo mais robusta e aderente aos precedentes.

Padronizagdo do entendimento juridico: diminuigdo de divergéncias em casos semelhantes.

Impactos Organizacionais

Cultura digital e inovagdo: servidores
passam a enxergar a tecnologia como
aliada, ndo substituta.

Eficiéncia institucional: maior nUmero de
casos resolvidos com menor esforgo.

Base de dados centralizada e reutilizdvel:

os dados processados poderdo ser
utilizados em outras ferramentas, como
dashboards de jurisprudéncia.

Impactos Sociais

Decisbes mais céleres e previsiveis: maior
confianga por parte dos cidaddos.

Reducdo de recursos desnecessdrios:
mais agilidade também nas Turmas
Recursais.

Fomento & confianga institucional: o TJSE
se posiciona como protagonista da
inovagado judicidria no Brasil.
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DESAFIOS E LICOES APRENDIDAS

Desafios Técnicos Impactos Organizacionais

A personalizagdo do modelo para o
contexto juridico local é téo importante
quanto a tecnologia em si.

Diversidade nos formatos de
documentos: dificuldades em
padronizar o texto extraido dos
sistemas processuais.

A escuta ativa dos usudrios melhora tanto
o design da solu¢do quanto sua
aceitagdo.

Auséncia de GPU restringe a
aplicagdo de modelos PLN.
Dominio juridico especifico:
necessidade de ajustes finos nos
modelos para expressoes e
estruturas juridicas locais.

4.Dificuldade para processar bases
de treinamento.
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RECOMENDAGOES E PROXIMOS PASSOS

Recomendacdes Imediatas

Testar novos modelos de PLN em infraestrutura com GPU(NVIDIA L40S) adquirida;

Implantar dashboards gerenciais para visualizar métricas de uso, feedbacks e impacto das
recomendagodes.

Estabelecer um canal continuo de comunicagdo com os usudrios para registrar sugestées e
erros.

Oportunidades de Expansao Propostas de Pesquisas Futuras
Incorporagdo de jurisprudéncia do STJ e Aprimoramento com LLMs para
TJ de outros estados, permitindo uma explicagées em linguagem natural.

visdo mais ampla de precedentes.
Aprendizado por reforgco com feedback

Criacdo de um sistema de extragdo de do usudrio: algoritmos que se adaptam
teses juridicas, com anotagdo com base na aceita¢do ou rejeicdo dos
automdatica dos fundamentos legais. resultados.

Previs@o de desfecho com base em Estudos quantitativos e qualitativos sobre
historico processual, auxiliando na o impacto do sistema na produtividade e
conciliagdo e instrugdo. qualidade das decisoes.

Disponibilizagdo da solugdo para
colaboragdo de outros Tribunais.
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CONSIDERAGOES FINAIS

A ferramenta de andlise de similaridade entre peti¢cdes iniciais nos juizados especiais civeis e
acérddos das turmas recursais representa um avango significativo para a gestéo processual e
eficiéncia do sistema judicidrio. Embora os resultados praticos ainda estejam pendentes da
integracdo com o sistema judicial legado — etapa prevista nas proximas fases do projeto — o
desenvolvimento e a arquitetura da solugdo jG demonstram potencial considerdvel para
otimizar o fluxo de trabalho nos juizados especiais, proporcionando maior previsibilidade
decisoria e agilidade na tramitagdo processual.

Durante o desenvolvimento, enfrentamos desafios técnicos relevantes, destacando-se a
auséncia de infraestrutura com GPUs adequadas, o que limitou consideravelmente o conjunto
de modelos que pudemos testar e implementar. Somou-se a isso a escassez de modelos pré-
treinados especificamente para o portugués juridico brasileiro, cendrio que exigiu adaptacdes
metodolbgicas e abordagens alternativas para alcangar resultados satisfatérios mesmo com
as limitagbes impostas. Estas dificuldades evidenciam a necessidade de maiores
investimentos em recursos computacionais € no desenvolvimento de modelos linguisticos
especializados para o dominio juridico nacional.

Como perspectivas futuras, vislumbra-se a expansdo do escopo da ferramenta para além
dos juizados especiais civeis, contemplando também varas civeis comuns e, potencialmente,
outras especialidades jurisdicionais. Adicionalmente, pretende-se compartilhar a solugdo com
outros tribunais, fomentando a padronizagdo de prdaticas e a interoperabilidade entre
diferentes 6rgdos do Poder Judicidrio. Este compartilhamento poderd ndo apenas maximizar o
aproveitamento do recurso desenvolvido, como também contribuir para a formagdo de uma
base de conhecimento juridico computacionalmente tratdvel em escala nacional,
representando um passo importante rumo & modernizagdo e maior eficiéncia do sistema de
justica brasileiro. A solu¢cdo, além de funcional, & escal@vel e replicavel, podendo servir de
modelo para outros tribunais.

Mais que um ganho operacional, o sistema promove um salto qualitativo, alinhando o TJSE
com as melhores prdaticas de inovagdo no servigo publico. A combinagdo de conhecimento
técnico, juridico e humano foi determinante para os resultados alcan¢gados — e deve continuar
sendo a base para os proximos passos.
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