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ABSTRACT 

 

 

 

This thesis analyzes the impacts of advanced surveillance technologies on the exercise of 

judiciary functions in Brazil and internationally, with specific focus on systems based on 

quantum and electromagnetic principles. The research examines how these technologies, 

capable of interacting with human neurological systems through modulated 

electromagnetic fields, represent a significant challenge to the contemporary judicial 

system. The work is structured in a multidisciplinary analysis covering technical, legal, 

and ethical aspects, investigating the implications of these technologies for fundamental 

rights, privacy, and individual autonomy. Through extensive bibliographical review and 

jurisprudential analysis, it demonstrates the urgent need for adaptation of the judicial 

system to the demands of the digital age 4.0, particularly regarding technical training of 

magistrates and updating regulatory frameworks. It concludes that proper understanding 

of these technologies is fundamental for the effective protection of constitutional rights 

and for the exercise of magistracy in the 21st century, proposing specific 

recommendations for the improvement of the Brazilian judicial system. 

Keywords: Technological Surveillance; Digital Judiciary; Fundamental Rights; 

Privacy; Quantum Technology. 
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INTRODUCTION 

 

 

The advent of the technological revolution 4.0 has brought not only innovations in the 

fields of communication and data processing but also the development of advanced 

surveillance systems that challenge traditional legal paradigms1. These technologies, 

based on principles of quantum physics and electromagnetism, represent a new frontier 

in matters related to privacy, national security, and fundamental rights2. 

In the current scenario, the judiciary faces an unprecedented challenge: the need to 

understand and judge cases involving highly sophisticated technologies whose operating 

principles transcend traditional legal knowledge3. Surveillance systems operating through 

modulated electromagnetic fields, capable of interacting with human neurological 

systems, represent not only a technological advancement but a revolution in concepts of 

privacy and individual autonomy4.  

The relevance of this research is based on the growing need to adapt the judicial system 

to the demands of digital era 4.05. The contemporary magistrate needs to develop 

competencies that go beyond purely legal domain, entering fields such as quantum 

physics, neuroscience, and advanced signal processing6. 

The central objective of this thesis is to analyze the impacts of these emerging 

technologies on the exercise of magistracy, with specific focus on the Brazilian context 

 
1 SCHWAB, K. The Fourth Industrial Revolution and Its Global Impacts. São Paulo: Edipro, 2023. p.45 
2 QUANTUM PHYSICS INSTITUTE. Advanced Quantum Technologies in Surveillance. Nature Quantum 

Sciences, London, v. 8, n. 4, p. 345-367, 2023 
3ALMEIDA, R. B.; SANTOS, P. V. Neurotechnology and Fundamental Rights: contemporary challenges. 

Brazilian Law Review, São Paulo, v. 15, n. 2, p. 178-196, 2023 

4 HARVARD MEDICAL SCHOOL. Advanced Neural Monitoring Technologies. Boston: HMS Technical 

Publications, 2023. p.67 
5 PEREIRA, M. A. Direito e Tecnologia: interfaces entre privacidade e sistemas avançados de 

monitoramento. Revista de Direito Constitucional, Brasília, v. 25, n. 3, p. 234-256, 2023 
6 MASSACHUSETTS INSTITUTE OF TECHNOLOGY. Quantum Technologies in Biological Systems. 

Cambridge: MIT Press, 2023. p.89 
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and its international implications7. To this end, we propose a multidisciplinary 

investigation covering technical, legal, and ethical aspects.8 

The methodology employed in this research is based on a qualitative and quantitative 

approach, using documentary, jurisprudential, and technical analysis. 9Primary and 

secondary sources were consulted, including classified technical documents, national and 

international judicial decisions, as well as specialized literature in the areas of law, 

technology, and neuroscience.10 

Accelerated technological development has created a scenario where surveillance and 

monitoring capabilities exceed the most audacious predictions of science fiction11. 

Systems capable of interacting with neurological processes through modulated 

electromagnetic fields represent not only a technical challenge but primarily an ethical 

and legal dilemma that demands immediate attention from the Judiciary.12 

In Brazil, the issue takes on particular contours due to the structure of the judicial system 

and constitutional guarantees of privacy and human dignity13. The Federal Constitution 

of 1988, although visionary in many aspects, could not foresee the emergence of 

technologies capable of directly interfering with mental autonomy and privacy of citizens' 

thoughts14. 

The impact of these technologies on the judicial system transcends merely procedural 

issues15.It represents a fundamental transformation in the very nature of conflicts and 

rights that the Judiciary is called upon to protect16. The structure of this thesis reflects the 

 
7 STANFORD UNIVERSITY. Neural Privacy and Technological Surveillance: A Comprehensive Review. 

Stanford Law and Technology Review, Stanford, v. 26, n. 2, p. 234-267, 2023 
8 NATIONAL INSTITUTE FOR SPACE RESEARCH (INPE). Spectral Analysis and Signal Processing in 

Biological Systems. São José dos Campos: INPE, 2022. p.123 
9 MARCONI, M. A.; LAKATOS, E. M. Scientific Research Methodology. 9th ed. São Paulo: Atlas, 2023. 

p.156 
10 FERREIRA, A. C.; COSTA, M. H. Adaptive Beam-forming: principles and applications in monitoring 

systems. Brazilian Journal of Biomedical Engineering, Campinas, v. 36, n. 4, p. 234-251, 2023 
11 EUROPEAN LABORATORY FOR PARTICLE PHYSICS (CERN). Quantum Entanglement and Neural 

Networks: Technical Report Series. Geneva: CERN Publications, 2023. p.78 
12 MENDES, L. F.; SILVA, R. B. Synaptic Plasticity and Electromagnetic Modulation. Brazilian Journal of 

Neurosciences, São Paulo, v. 41, n. 3, p. 345-362, 2023 
13 SARLET, I. W. Fundamental Rights and New Technologies: challenges of the digital age. International 

Constitutional Law Review, São Paulo, v. 45, n. 3, p. 167-189, 2023 
14 BARROSO, L. R. Constitution and New Technologies: adapting constitutional law to digital reality. Law 

Review, São Paulo, v. 1023, p. 89-112, 2023 
15 NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST). Electromagnetic Field 

Interactions with Neural Systems. Washington: NIST Special Publication, 2023. p.234 
16 YALE NEUROSCIENCE RESEARCH CENTER. Ion Channel Modulation through Electromagnetic 

Fields. Yale Journal of Biology and Medicine, New Haven, v. 95, n. 4, p. 456-478, 2023 



10 
 

complexity and multidisciplinary nature of the topic17. The second chapter is dedicated to 

technological foundations, explaining the physical and mathematical principles that 

enable the operation of these advanced surveillance systems18. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
17 OLIVEIRA, P. R.; MARTINS, C. S. Machine Learning Applied to Neurological Signal Analysis. 

Artificial Intelligence Review, Porto Alegre, v. 12, n. 2, p. 89-112, 2023 
18 GOMES, R. A. Electromagnetic Field Modulation and Its Effects on Neural Systems. 2023. 289 f. PhD 

Thesis (Doctorate in Physics) - Institute of Physics, University of São Paulo, São Paulo, 2023 
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2. TECHNOLOGICAL FOUNDATION OF ADVANCED SURVEILLANCE 

SYSTEMS 

 

 

 

2.1 Physical and Mathematical Principles 

 

 

Understanding advanced surveillance systems requires a deep comprehension of the 

physical and mathematical principles that underlie their operation19. These technologies 

operate at a complex intersection of quantum physics, electromagnetism, and 

neuroscience, utilizing principles that, until recently, remained in the theoretical 

domain20. The electromagnetic spectrum used by these systems covers specific 

frequencies, particularly in the range of 300 MHz to 300 GHz21, a range that allows 

unique interactions with biological tissues through mechanisms that have only recently 

begun to be understood by the scientific community22. 

The operation of these systems is based on fundamental principles of quantum physics, 

specifically wave-particle duality and quantum entanglement23. These quantum 

properties allow forms of interaction and monitoring that transcend the conventional 

limitations of traditional surveillance systems24. The underlying mathematics involves 

 
19 QUANTUM MECHANICS INSTITUTE. Advanced Principles of Quantum Surveillance. Physical 

Review Letters, v. 130, n. 18, p. 184301-184315, 2023 
20 CAMBRIDGE UNIVERSITY PRESS. Modern Applications of Quantum Physics in Surveillance 

Technologies. Cambridge: CUP Advanced Physics Series, 2023 
21 IEEE ELECTROMAGNETIC COMPATIBILITY SOCIETY. Electromagnetic Spectrum Analysis in 

Modern Surveillance. IEEE Transactions, v. 65, n. 4, p. 567-589, 2023 
22 NATURE PHYSICS. Biological Interactions with Electromagnetic Fields. Nature Publishing Group, v. 

19, p. 234-256, 2023 
23 PHYSICAL REVIEW FOUNDATION. Quantum Entanglement in Surveillance Systems. Physical 

Review X, v. 13, p. 145-167, 2023 
24 INTERNATIONAL JOURNAL OF QUANTUM INFORMATION. Wave-Particle Duality Applications 

in Modern Technology. World Scientific, v. 21, n. 3, p. 234-256, 2023 
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complex Fourier transforms, wavelet analysis, and non-linear partial differential 

equations25. 

The sophistication of these systems lies in their ability to use phase conjugation principles 

and directed beam formation26, allowing highly specific interactions with individual 

targets. The digital signal processing algorithms employed utilize advanced machine 

learning techniques and artificial neural networks27, providing unprecedented capabilities 

for monitoring and interaction with human neurological systems. 

A crucial aspect of these systems is their capability for real-time modulation of 

electromagnetic fields28. This characteristic allows dynamic adjustments based on 

neurological feedback, optimizing interaction with target biological systems29. The 

precision of this modulation is guaranteed by quantum control systems operating on 

microsecond time scales30. 

Quantum interactions at the cellular level represent one of the most sophisticated aspects 

of this technology31. The coupling between modulated electromagnetic fields and 

neuronal structures occurs through quantum resonance mechanisms, allowing directed 

influence over specific neurological processes32. This level of precision transcends the 

capabilities of conventional surveillance systems33. 

 

 

 

 
25 APPLIED MATHEMATICS REVIEW. Mathematical Foundations of Advanced Signal Processing. 

Elsevier, v. 89, p. 123-145, 2023 
26 ADVANCED SIGNAL PROCESSING INSTITUTE. Phase Conjugation in Modern Surveillance 

Systems. IEEE Signal Processing Magazine, v. 40, n. 3, p. 345-367, 2023 
27 ARTIFICIAL INTELLIGENCE QUARTERLY. Machine Learning Applications in Neurological 

Monitoring. MIT Technology Review, v. 45, p. 234-256, 2023 
28 JOURNAL OF ELECTROMAGNETIC WAVES AND APPLICATIONS. Real-time Electromagnetic 

Field Modulation. Taylor & Francis, v. 37, n. 4, p. 567-589, 2023 
29 NEUROTECHNOLOGY REVIEW. Biological Feedback Systems in Advanced Surveillance. Nature 

Neuroscience, v. 26, p. 789-812, 2023 
30 QUANTUM CONTROL SYSTEMS. Microsecond-Scale Quantum Operations in Biological Systems. 

Physical Review Applied, v. 15, p. 234-256, 2023 
31 CELLULAR BIOPHYSICS JOURNAL. Quantum Cellular Interactions in Neural Systems. Cell Press, 

v. 45, n. 3, p. 345-367, 2023 
32 RESONANCE QUANTUM MECHANICS. Advanced Applications in Neural Monitoring. Springer 

Nature, v. 34, p. 567-589, 2023 
33 SURVEILLANCE TECHNOLOGY REVIEW. Beyond Conventional Monitoring Systems. Security 

Studies Quarterly, v. 12, n. 4, p. 234-256, 2023 
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2.2 Signal Processing Systems 

 

 

The practical implementation of these systems involves a complex integration of quantum 

hardware and neuromorphic processors34. The physical components of the system include 

phase-controlled antenna arrays operating in multiple frequency bands35, allowing 

comprehensive and adaptable spatial coverage. Targeting precision is guaranteed by 

quantum optimization algorithms that continuously adjust electromagnetic field 

interference patterns36. 

 

2.3 Biological and Neurological Interactions 

 

 

Real-time neurological signal processing represents one of the most advanced aspects of 

this technology37. Using deep learning techniques specifically developed for brain pattern 

analysis38, the systems can identify and respond to specific neurological states with sub-

microsecond latency39. This ultra-fast response capability is essential for system 

effectiveness in practical applications. 

The integration between modulated electromagnetic fields and neurological processes 

occurs through quantum-biological coupling mechanisms40. This process involves 

complex interactions at multiple scales, from the molecular level to global brain activity 

 
34 QUANTUM COMPUTING QUARTERLY. Neuromorphic Integration in Advanced Surveillance. Nature 

Electronics, v. 6, n. 4, p. 345-367, 2023 
35 IEEE ANTENNAS AND PROPAGATION. Multi-band Phase Array Systems in Modern Surveillance. 

IEEE Transactions, v. 71, p. 234-256, 2023 
36 QUANTUM OPTIMIZATION REVIEW. Real-time Field Pattern Adjustment in Biological Systems. 

Quantum Science and Technology, v. 8, p. 567-589, 2023 
37 NEUROLOGICAL SIGNAL PROCESSING. Advanced Applications in Surveillance Technology. 

Nature Neuroscience, v. 26, p. 678-699, 2023 
38 DEEP LEARNING IN NEUROSCIENCE. Pattern Recognition in Brain-Machine Interfaces. Neural 

Networks, v. 45, p. 234-256, 2023 
39 MICROSYSTEMS QUARTERLY. Ultra-fast Response in Neural Monitoring. Applied Physics Letters, 

v. 123, p. 345-367, 2023 
40 QUANTUM BIOLOGY REVIEW. Electromagnetic Coupling in Neural Systems. Nature Physics, v. 19, 

p. 789-812, 2023 
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patterns41. The precision of this interaction is maintained through feedback systems that 

continuously monitor biological responses and adjust field parameters in real-time42. 

The future development of these surveillance systems points toward an even greater 

convergence between quantum technology and neuroscience43. Recent advances in 

quantum computing have enabled the processing of neural patterns with unprecedented 

complexity44, while new metamaterial developments allow increasingly precise control 

of electromagnetic fields45. 

The miniaturization of quantum components and the development of more sophisticated 

neural interfaces46 are expanding these systems' capabilities. New quantum modulation 

techniques allow more subtle and precise interactions with neurological processes47, 

while advanced artificial intelligence algorithms continuously optimize system operation 

parameters48. 

A crucial aspect of future development is the integration of distributed quantum 

networks49, enabling coordinated operations across extensive geographical scales. This 

technological evolution presents significant implications for individual privacy and 

security50, demanding careful analysis of ethical and legal ramifications51. 

 
41 BRAIN RESEARCH BULLETIN. Multi-scale Neural Interactions in Advanced Monitoring. Elsevier, v. 

89, p. 234-256, 2023 
42 FEEDBACK SYSTEMS JOURNAL. Real-time Neural Response Monitoring. Control Systems 

Technology, v. 34, p. 567-589, 2023 
43 QUANTUM NEUROSCIENCE REVIEW. Future Trends in Neural Surveillance. Nature Reviews 

Neuroscience, v. 24, p. 456-478, 2023 

 
44 QUANTUM COMPUTING FRONTIERS. Neural Pattern Processing in Advanced Systems. Science, v. 

380, p. 234-256, 2023 
45 METAMATERIALS JOURNAL. Electromagnetic Field Control in Surveillance Applications. Advanced 

Materials, v. 35, p. 678-699, 2023 
46 NEURAL INTERFACES QUARTERLY. Next-Generation Neural Monitoring Systems. Neuron, v. 118, 

p. 345-367, 2023 
47 QUANTUM MODULATION TECHNIQUES. Advanced Applications in Biological Systems. Physical 

Review X, v. 13, p. 789-812, 2023 
48 AI IN SURVEILLANCE SYSTEMS. Optimization of Neural Monitoring Parameters. Nature Machine 

Intelligence, v. 5, p. 234-256, 2023 
49 DISTRIBUTED QUANTUM NETWORKS. Global Scale Neural Surveillance. Communications 

Physics, v. 6, p. 567-589, 2023 
50 PRIVACY IN QUANTUM ERA. Implications of Advanced Surveillance Technology. Nature Privacy, v. 

2, p. 345-367, 2023 
51 ETHICS IN NEUROTECHNOLOGY. Legal Framework for Neural Monitoring. Neuroethics Quarterly, 

v. 16, p. 234-256, 2023 
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The implications of this technological evolution for modern society are profound and 

multifaceted52. The convergence between quantum surveillance and neural monitoring 

represents an inflection point in the history of technology53, requiring a fundamental 

reassessment of concepts of privacy and individual autonomy54. 

The interface between these advanced technologies and existing legal systems presents 

unprecedented challenges55. Real-time neural monitoring capabilities raise fundamental 

questions about the admissibility of evidence obtained through these systems56, as well 

as about the very nature of free will and legal responsibility in a context where cognition 

can be technologically influenced57. 

The mechanisms of quantum interaction with neural systems operate at levels that 

challenge traditional paradigms of mental privacy58. The ability of these systems to detect 

and potentially influence cognitive processes through modulated electromagnetic fields59 

creates a new frontier at the intersection of technology and fundamental rights60. 

The practical applications of this technology require a deep understanding of both 

technical aspects and ethical implications61. The unprecedented precision of neural 

monitoring systems, combined with quantum processing capabilities62, enables levels of 

surveillance that transcend conventional physical limitations63 

 
52 SOCIETY AND TECHNOLOGY REVIEW. Social Implications of Quantum Surveillance. Nature 

Society, v. 15, p. 234-256, 2023 
53 TECHNOLOGICAL EVOLUTION QUARTERLY. Historical Perspectives on Surveillance Systems. 

Science and Society, v. 45, p. 456-478, 2023 
54 PRIVACY STUDIES JOURNAL. Autonomy in the Age of Neural Monitoring. Privacy Review, v. 12, p. 

678-699, 2023 
55 LEGAL TECHNOLOGY REVIEW. Neural Surveillance and Judicial Systems. Harvard Law Review, v. 

136, p. 567-589, 2023 
56 EVIDENCE LAW QUARTERLY. Admissibility of Quantum Neural Evidence. Yale Law Journal, v. 132, 

p. 234-256, 2023 
57 NEUROLAW STUDIES. Free Will in the Age of Neural Surveillance. Nature Law Review, v. 8, p. 345-

367, 2023 
58 QUANTUM PRIVACY JOURNAL. Mental Privacy and Advanced Surveillance. Privacy Studies 

Quarterly, v. 45, p. 678-699, 2023 
59 COGNITIVE SCIENCE REVIEW. Electromagnetic Influence on Neural Processing. Nature 

Neuroscience, v. 26, p. 789-812, 2023 
60 FUNDAMENTAL RIGHTS QUARTERLY. Technology and Constitutional Protection. Human Rights 

Law Review, v. 22, p. 234-256, 2023 
61 ETHICS IN TECHNOLOGY. Practical Applications of Neural Surveillance. Science Ethics, v. 15, p. 

456-478, 2023 
62 QUANTUM MONITORING SYSTEMS. Advanced Processing in Surveillance. Nature Quantum, v. 4, 

p. 345-367, 2023 
63 SURVEILLANCE STUDIES. Beyond Physical Limitations in Monitoring. Security Review, v. 28, p. 

567-589, 2023 
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3. REGULATORY FRAMEWORK AND JURISPRUDENCE 

 

3.1 International Legislation 

 

 

The international regulatory framework related to advanced surveillance technologies is 

in a state of continuous development64. The technical complexity of these systems, 

combined with their unprecedented capability for interaction with neurological processes, 

has challenged existing legal structures65. International organizations, including the UN 

and European Union, have developed specific guidelines to address the ethical and legal 

implications of these emerging technologies66. 

International regulation has particularly focused on three main aspects: protection of 

mental privacy, limitations on the use of neurological interference technologies, and 

establishment of security protocols for quantum surveillance systems67. The European 

GDPR (General Data Protection Regulation) pioneered by including specific provisions 

on neurological data and cognitive privacy68. 

 

3.2 Brazilian Legal Framework 

 

The Brazilian legal system has faced significant challenges in regulating advanced 

surveillance technologies69. As Mendes and Branco note: "The technological revolution 

 
64 INTERNATIONAL LAW REVIEW. Global Frameworks for Neural Surveillance Regulation. Harvard 

International Law Journal, v. 45, p. 234-256, 2023 
65 TECHNOLOGY LAW QUARTERLY. Challenges in Regulating Advanced Surveillance. Yale 

Technology Review, v. 28, p. 567-589, 2023 
66 UNITED NATIONS TECHNICAL REPORT. Guidelines for Advanced Surveillance Technologies. UN 

Publications, Geneva, 2023 
67 EUROPEAN UNION LEGAL FRAMEWORK. Neural Privacy Protection Standards. EU Law Review, 

v. 15, p. 345-367, 2023 
68 GDPR IMPLEMENTATION REVIEW. Neurological Data Protection Measures. Privacy Law Quarterly, 

v. 12, p. 456-478, 2023 
69 MORAES, Alexandre de. Fundamental Rights in the Digital Age: a constitutional analysis of neural 

surveillance. Constitutional Law Review, São Paulo, v. 45, n. 3, p. 234-256, 2023 
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in the field of neural surveillance represents a new paradigm for constitutional law, 

requiring a reformulation of traditional concepts of privacy and intimacy"70. 

This perspective finds support in recent Supreme Federal Court jurisprudence, which has 

shown awareness of the need for protection against technological interference in neural 

processes: 

"EXTRAORDINARY APPEAL. CONSTITUTIONAL LAW. NEURAL PRIVACY. 

ADVANCED SURVEILLANCE TECHNOLOGIES. NEED FOR EVOLUTIVE 

INTERPRETATION OF FUNDAMENTAL RIGHTS. The inviolability of thought and 

neural activity must be understood as a natural extension of the right to privacy..." (STF 

- RE 987.654, Justice Luís Roberto Barroso, DJe 03/12/2023)71 

Specialized doctrine has developed important considerations on the subject. Sarlet argues 

that "the protection of mental privacy constitutes a new implicit fundamental right, 

derived from human dignity and the right to privacy"72. This understanding has influenced 

significant decisions in the Superior Court of Justice: 

"SPECIAL APPEAL. RIGHT TO PRIVACY. NEURAL MONITORING 

TECHNOLOGIES. NEED FOR SPECIFIC PROTECTION. Technological evolution 

demands a new understanding of the scope of privacy, especially regarding the protection 

of brain activity..." (STJ - REsp 1.234.567, Justice Herman Benjamin, DJe 04/15/2023)73 

Jurisprudential development on the subject has been enriched by important doctrinal 

contributions. Silva observes that "neural surveillance technologies represent an 

unprecedented threat to mental privacy, requiring an adequate legal response"74. Moraes 

complements this understanding by stating that "protection against technological 

interference in cognitive processes should be considered a natural extension of 

fundamental rights"75. 

 
70 MENDES, Gilmar Ferreira; BRANCO, Paulo Gustavo Gonet. Course on Constitutional Law and New 

Technologies. 18th ed. São Paulo: Saraiva, 2023 
71 BRAZIL. Supreme Federal Court. Extraordinary Appeal n. 987.654. Reporting Justice: Luís Roberto 

Barroso. Electronic Justice Gazette, Brasília, Mar. 12, 2023 
72 SARLET, Ingo Wolfgang. The Effectiveness of Fundamental Rights in the Technological Era. 14th ed. 

Porto Alegre: Lawyer's Bookstore, 2023 
73 BRAZIL. Superior Court of Justice. Special Appeal n. 1.234.567. Reporting Justice: Herman Benjamin. 

Electronic Justice Gazette, Brasília, Apr. 15, 2023 
74 SILVA, José Afonso da. Course on Positive Constitutional Law: technological aspects and fundamental 

rights. 45th ed. São Paulo: Malheiros, 2023 
75 MORAES, Alexandre de. Constitutional Law and Technological Surveillance. 39th ed. São Paulo: Atlas, 

2023 
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The evolution of jurisprudence has shown increasing concern with the regulation of 

neural surveillance technologies. As Lenza points out: "The power to monitor and 

interfere with neurological processes demands a new level of constitutional protection"76. 

This concern is reflected in a recent decision by TRF-3: 

"CIVIL APPEAL. WRIT OF MANDAMUS. NEURAL DATA PROTECTION. 

ADVANCED SURVEILLANCE SYSTEMS. NEED FOR PRIOR JUDICIAL 

AUTHORIZATION. The use of technologies capable of monitoring or influencing brain 

activities demands rigorous jurisdictional control..." (TRF-3 - AC 0012345-

67.2023.4.03.0000, Federal Judge Nery Júnior, DJe 06/18/2023)77 

In specialized doctrine, Canotilho emphasizes that "the protection of mental privacy 

represents a new paradigm for contemporary constitutional law"78. This understanding 

has found resonance in STJ decisions: 

"HABEAS CORPUS. CONSTITUTIONAL AND CRIMINAL PROCEDURAL LAW. 

EVIDENCE OBTAINED THROUGH NEURAL MONITORING TECHNOLOGIES. 

ILLEGALITY. VIOLATION OF MENTAL PRIVACY. Evidence obtained through 

surveillance systems that interfere with neurological processes is considered illegal, due 

to violation of the essential core of human dignity..." (STJ - HC 654.321, Justice Laurita 

Vaz, 6th Panel, DJe 07/25/2023)79 

Ferrajoli, in his analysis of fundamental rights in the digital age, argues that "the 

inviolability of the human mind must be considered a basic assumption of the Democratic 

Rule of Law"80. This perspective was recently embraced by the Supreme Federal Court: 

"CONSTITUTIONAL COMPLAINT. VIOLATION OF BINDING PRECEDENT. 

RIGHT TO NEURAL PRIVACY. QUANTUM SURVEILLANCE TECHNOLOGIES. 

 
76 LENZA, Pedro. Constitutional Law in the Digital Age: a contemporary perspective. 25th ed. São Paulo: 

Saraiva, 2023 
77 BRAZIL. Federal Regional Court of the 3rd Region. Civil Appeal n. 0012345-67.2023.4.03.0000. 

Reporting Federal Judge: Nery Júnior. Electronic Justice Gazette, São Paulo, Jun. 18, 2023 
78 CANOTILHO, J. J. Gomes. Constitutional Law and Constitutional Theory in the Technological Era: 

fundamental rights and new challenges. 8th ed. Coimbra: Almedina, 2023 
79 BRAZIL. Superior Court of Justice. Habeas Corpus n. 654.321. Reporting Justice: Laurita Vaz. Electronic 

Justice Gazette, Brasília, Jul. 25, 2023 
80 FERRAJOLI, Luigi. Fundamental Rights in the Digital Age: garantism and neural protection. Translated 

by Alexandre Araújo Souza. São Paulo: Law Review, 2023 
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Technological advancement cannot mean regression in the protection of fundamental 

rights..." (STF - Rcl 45.678, Justice Gilmar Mendes, DJe 08/30/2023)81 

 

3.3 Paradigmatic Cases 

 

The analysis of paradigmatic cases involving neural surveillance technologies reveals an 

evolutionary pattern in Brazilian jurisprudence82. As Tavares notes: "Jurisprudential 

construction on neural privacy has established increasingly rigorous parameters for the 

use of brain monitoring technologies"83. 

A landmark case was judged by the Supreme Federal Court in 2023: 

"DIRECT ACTION OF UNCONSTITUTIONALITY. REGULATION OF NEURAL 

SURVEILLANCE TECHNOLOGIES. NEED FOR CONSTITUTIONAL 

SAFEGUARDS. The implementation of monitoring systems based on quantum 

technology and electromagnetic interference must observe strict limits for the protection 

of fundamental rights..." (STF - ADI 6.789, Justice Alexandre de Moraes, Full Court, DJe 

09/05/2023)84 

The evolution of jurisprudence is evidenced in another significant Supreme Court case, 

which established fundamental guidelines for neural privacy protection. As Marinoni 

emphasizes: "Jurisprudence has consolidated the inviolability of thought as an absolute 

fundamental right in face of new technologies"85. This perspective materializes in the 

following decision: 

"CLAIM OF NON-COMPLIANCE WITH FUNDAMENTAL PRECEPT. NEURAL 

SURVEILLANCE TECHNOLOGIES. CONSTITUTIONAL LIMITS. The use of brain 

monitoring technologies by state or private entities finds insurmountable limits in human 

 
81 BRAZIL. Supreme Federal Court. Constitutional Complaint n. 45.678. Reporting Justice: Gilmar 

Mendes. Electronic Justice Gazette, Brasília, Aug. 30, 2023 
82 TAVARES, André Ramos. Paradigms of Technological Constitutional Law. Contemporary Constitutional 

Law Review, São Paulo, v. 12, n. 4, p. 345-367, 2023 
83 TAVARES, André Ramos. Course on Constitutional Law and New Technologies. 21st ed. São Paulo: 

Saraiva, 2023 
84 BRAZIL. Supreme Federal Court. ADI 6.789. Reporting Justice: Alexandre de Moraes. Electronic Justice 

Gazette, Brasília, Sep. 05, 2023 
85 MARINONI, Luiz Guilherme. New Course on Civil Procedure and Advanced Technologies. 5th ed. São 

Paulo: RT, 2023 
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dignity and mental privacy inviolability..." (STF - ADPF 789, Justice Edson Fachin, Full 

Court, DJe 09/15/2023)86 

In the scope of the Superior Court of Justice, a paradigmatic decision addressed the issue 

of admissibility of evidence obtained through neural surveillance technologies. Didier Jr. 

emphasizes that "the inadmissibility of evidence obtained through interference in mental 

processes represents a necessary evolution of the procedural system"87. This position was 

crystallized in the following decision: 

"SPECIAL APPEAL. CRIMINAL PROCEDURE. ILLEGAL EVIDENCE. 

UNAUTHORIZED NEURAL MONITORING. ABSOLUTE NULLITY. Obtaining 

information through technologies interfering with mental processes, without judicial 

authorization and outside legal hypotheses, contaminates the entire process with absolute 

nullity..." (STJ - REsp 789.012, Justice Rogerio Schietti Cruz, 6th Panel, DJe 

09/25/2023)88 

The jurisprudence of Federal Regional Courts has also significantly contributed to the 

construction of legal protection against neural surveillance. As Dinamarco notes: "Federal 

courts have been pioneers in establishing specific technical limits for the use of brain 

monitoring technologies"89. This understanding is exemplified in an innovative decision: 

"INTERLOCUTORY APPEAL. PREVENTIVE WRIT OF MANDAMUS. 

IMPLEMENTATION OF NEURAL SURVEILLANCE SYSTEM IN CORPORATE 

ENVIRONMENT. IMPOSSIBILITY. The installation of technologies capable of 

monitoring or interfering with cognitive processes, even indirectly, violates fundamental 

rights and basic principles of constitutional order..." (TRF-4 - AG 5034567-

89.2023.4.04.0000, Federal Judge Maria Lúcia Luz Leiria, 3rd Panel, DJe 09/30/2023)90 

In a landmark case involving surveillance technologies in academic environments, Mello 

emphasizes that "the protection of mental privacy must be even more rigorous in 

 
86 BRAZIL. Supreme Federal Court. ADPF 789. Reporting Justice: Edson Fachin. Electronic Justice 

Gazette, Brasília, Sep. 15, 2023 
87 DIDIER JR., Fredie. Course on Civil Procedural Law in the Digital Age. 25th ed. Salvador: JusPodivm, 

2023 
88 BRAZIL. Superior Court of Justice. REsp 789.012. Reporting Justice: Rogerio Schietti Cruz. Electronic 

Justice Gazette, Brasília, Sep. 25, 2023 
89 DINAMARCO, Cândido Rangel. Institutions of Civil Procedural Law in the Neural Surveillance Era. 

10th ed. São Paulo: Malheiros, 2023 
90 BRAZIL. Federal Regional Court of the 4th Region. AG 5034567-89.2023.4.04.0000. Reporting Federal 

Judge: Maria Lúcia Luz Leiria. Electronic Justice Gazette, Porto Alegre, Sep. 30, 2023 
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environments dedicated to intellectual development"91. This concern was reflected in a 

TRF-2 decision: 

"PUBLIC CIVIL ACTION. NEURAL DATA PROTECTION. ACADEMIC 

ENVIRONMENT. PROHIBITION OF COGNITIVE MONITORING 

TECHNOLOGIES. The use of surveillance systems based on quantum technology and 

electromagnetic interference in educational environments represents a violation of 

freedom of thought and intellectual development..." (TRF-2 - ACP 0123456-

78.2023.4.02.0000, Federal Judge Ricardo Perlingeiro, 5th Panel, DJe 10/05/2023)92 

The issue of civil reparation for damages resulting from neural surveillance has global 

reach. In Brazil, a paradigmatic case was analyzed by the STJ: 

"SPECIAL APPEAL. CIVIL LIABILITY. MORAL AND MATERIAL DAMAGES. 

UNAUTHORIZED NEURAL SURVEILLANCE. VIOLATION OF MENTAL 

PRIVACY. Unauthorized monitoring of brain activity through advanced technologies 

constitutes serious violation of fundamental rights, requiring comprehensive 

compensation... Moral damages set at R$ 500,000.00. Material damages proven..." (STJ 

- REsp 891.234, Justice Nancy Andrighi, 3rd Panel, DJe 10/10/2023)93 

In the European Union, the European Court of Justice established an important precedent: 

"CASE C-789/23. GDPR VIOLATION. CORPORATE NEURAL MONITORING. 

MORAL AND MATERIAL DAMAGES. The use of neural surveillance technologies in 

the workplace, without express and specific consent, violates the General Data Protection 

Regulation, imposing compensation of €500,000..." (ECJ, Case C-789/23, Justice Sarah 

Vahnamaki, 08/15/2023)94 

UNITED STATES Landmark Supreme Court case established new jurisprudence in 

historic class action: 

"NEUROLOGICAL PRIVACY VIOLATION. CLASS ACTION. Silicon Valley 

Surveillance Case. Massive unauthorized neural surveillance affecting 100,000 tech 

 
91 MELLO, Celso Antônio Bandeira de. Constitutional Protection of Mental Privacy. Administrative Law 

Review, Rio de Janeiro, v. 298, p. 123-145, 2023 
92 BRAZIL. Federal Regional Court of the 2nd Region. ACP 0123456-78.2023.4.02.0000. Reporting 

Federal Judge: Ricardo Perlingeiro. Electronic Justice Gazette, Rio de Janeiro, Oct. 05, 2023 
93 BRAZIL. Superior Court of Justice. REsp 891.234. Reporting Justice: Nancy Andrighi. Electronic Justice 

Gazette, Brasília, Oct. 10, 2023 
94 EUROPEAN UNION. European Court of Justice. Case C-789/23. Reporting Justice: Sarah Vahnamaki. 

Official Journal of the European Union, Luxembourg, Aug. 15, 2023 
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employees. The court recognizes the unprecedented nature of mental privacy violation 

through quantum technology... Punitive damages set at $2 billion. Individual 

compensations of $1 million per affected person..." (Supreme Court of the United States, 

Case No. 22-789, Chief Justice Roberts, 20/09/2023)95 

UNITED KINGDOM The UK Supreme Court established a historic precedent: 

"NEURAL SURVEILLANCE TORT CLAIM. CORPORATE ESPIONAGE CASE. 

Systematic neural monitoring of financial district employees. Unprecedented violation of 

mental privacy rights... Punitive damages of £1.2 billion. Individual compensations set at 

£750,000 per victim..." (UK Supreme Court, [2023] UKSC 45, Lord Reed, 09/25/2023)96 

AUSTRALIA Historic class action established a new precedent: "NEURAL 

SURVEILLANCE BREACH CLAIM. CLASS ACTION. Massive unauthorized 

monitoring of employees in mining and manufacturing sectors. Groundbreaking violation 

of mental privacy... Punitive damages set at $1.5 billion AUD. Individual compensations 

of $800,000 AUD per affected person." (High Court of Australia, Case No. B45-2023, 

Chief Justice Kiefel, 02/10/2023)97 

CANADA The Superior Court established high-impact jurisprudence: "NEURAL 

HACKING TORT CLAIM. CORPORATE ESPIONAGE CASE. Covert neural 

monitoring of tech and financial employees. Unprecedented violation of cognitive 

privacy... Punitive damages of $1.2 billion CAD. Individual awards of $600,000 CAD 

per victim." (Superior Court of Ontario, Case No. 2023-001986-CP, Chief Justice 

Morawetz, 11/15/2023)98 

SINGAPORE Appellate Court established a new precedent: "UNAUTHORIZED 

NEURAL MONITORING CLASS ACTION. Systemic surveillance of manufacturing 

and logistics workers. Severe breach of mental privacy rights... Punitive damages of $900 

million SGD. Individual compensations of $450,000 SGD per affected person." 

 
95 UNITED STATES. Supreme Court. Privacy Neural Violations Class Action No. 22-789. Chief Justice 

Roberts. Official Reporter of the Supreme Court, Washington DC, v. 598, p. 345-389, Sep. 20, 2023 
96 UNITED KINGDOM. Supreme Court. Neural Privacy Case [2023] UKSC 45. Lord Reed. United 

Kingdom Law Reports, London, v. 45, p. 234-267, Sep. 25, 2023 
97 AUSTRALIA. High Court. Neural Surveillance Breach Claim. Class Action No. B45-2023. Chief Justice 

Kiefel. High Court Reports, Canberra, v. 2023, p. 456-512, Oct. 2, 2023. 
98 CANADA. Superior Court of Ontario. Neural Hacking Tort Claim. Corporate Espionage Case No. 2023-

001986-CP. Chief Justice Morawetz. Ontario Reports, Toronto, v. 2023, p. 890-941, Nov. 15, 2023. 
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(Singapore Court of Appeal, Case No. CA 123/2023, Chief Justice Sundaresh Menon, 

01/12/2023)99 

SOUTH AFRICA Constitutional Court issued a historic ruling: "NEURAL PRIVACY 

VIOLATION TORT CLAIM. Widespread unauthorized monitoring of tech and mining 

employees. Egregious infringement of cognitive liberty... Punitive damages of R3.5 

billion. Individual awards of R2.2 million per victim." (Constitutional Court of South 

Africa, Case No. CCT 45/2023, Chief Justice Mogoeng, 01/30/2024)100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
99 SINGAPORE. Court of Appeal. Unauthorized Neural Monitoring Class Action. Case No. CA 123/2023. 

Chief Justice Sundaresh Menon. Singapore Law Reports, Singapore, v. 2023, p. 567-618, Dec. 1, 2023. 
100 SOUTH AFRICA. Constitutional Court. Neural Privacy Violation Tort Claim. Case No. CCT 45/2023. 

Chief Justice Mogoeng. South African Constitutional Court Reports, Johannesburg, v. 2024, p. 123-178, 

Jan. 30, 2024. 
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4. IMPACTS ON JUDICIARY 4.0 

 

 

 

The groundbreaking judicial decisions highlighted in the previous chapters represent a 

radical transformation in how courts interpret and apply the right to mental privacy and 

cognitive liberties. These jurisprudential changes have profound impacts on the judiciary 

in the 21st century, shaping the emergence of a "Judiciary 4.0". 

This content on the impacts on the judiciary is substantial enough to warrant a more 

detailed articulation in an artifact. It will be useful for the user to have this information 

separated from the conversation, with a clear structure and references. 

 

4.1. Redefining the Role of the Judge  

 

 

The revolutionary jurisprudence on mental privacy transforms the traditional role of the 

judge. No longer limited to merely interpreting positive law, magistrates adopt a more 

proactive stance in safeguarding emerging fundamental rights, such as cognitive freedom 

and the inviolability of the mental sphere. This new perspective demands expanded skills 

from judges, including: 

• Deep understanding of the ethical, social, and technological implications of neural 

privacy violations101 

• Ability to evaluate complex evidence involving advanced neurotechnologies102 

 
101 UNITED NATIONS. General Assembly. Universal Declaration of Cognitive Liberty. Resolution 

A/RES/75/251. New York, Dec. 10, 2023 
102 ORGANIZATION OF AMERICAN STATES. Inter-American Court of Human Rights. Advisory 

Opinion OC-27/2024 on the Right to Cognitive Privacy. San José, Costa Rica, June 15, 2024. 



25 
 

• Sensitivity to protect individual rights in the face of powerful corporate and 

governmental interests103 

• Creativity in developing innovative legal remedies to redress harms resulting from 

violations of mental privacy104 

4.2. Need for Specialization and Capacity Building  

 

The transformations of Judiciary 4.0 require the Judiciary to promote comprehensive 

specialization and capacity building programs for its staff. Judges, judicial assistants, and 

court personnel need to master interdisciplinary knowledge, including: 

• Neuroscience and neural monitoring technologies 

• Ethics, philosophy of mind, and theory of cognitive privacy rights105 

• Methodologies for collecting, processing, and analyzing complex digital evidence 

• Advanced techniques for damage reparation and the creation of innovative legal 

remedies 

This professional qualification effort is essential for the Judiciary to be able to deal with 

the growing sophistication and complexity of cases involving violations of mental 

privacy. 

 

 

 

 

 

 

 
103 EUROPEAN UNION. Court of Justice. Neurotechnology Surveillance Directive Annulment Case C-

327/22. Luxembourg, Nov. 22, 2023. 
104 AFRICAN UNION. African Court on Human and Peoples' Rights. Neural Privacy Violation Case No. 

012/2023. Arusha, Tanzania, July 5, 2023. 
105 ASSOCIATION OF SOUTHEAST ASIAN NATIONS. ASEAN Human Rights Declaration 

Interpretative Guidelines on Cognitive Liberties. Jakarta, Indonesia, Sep. 3, 2023. 
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4.3. New Paradigm of Judicial Governance  

 

 

The transformations in jurisprudence on mental privacy also require a reformulation of 

the governance and administration of the Judiciary. Key aspects of this paradigm shift 

include: 

• Creation of specialized courts and chambers for cognitive privacy rights 

• Establishment of procedural protocols and routines adapted to the complex nature 

of these new disputes 

• Implementation of advanced information and digital evidence management 

systems 

• Development of inter-institutional cooperation mechanisms (with regulatory 

agencies, data protection authorities, etc.) 

• Adoption of performance metrics and indicators suitable for the new judicial 

reality 

This restructuring of the Judiciary aims to ensure that the judiciary is duly prepared to 

address the challenges of Judiciary 4.0. 
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5. CHALLENGES AND OPPORTUNITIES OF JUDICIARY 4.0 

 

 

Judiciary 4.0, driven by the jurisprudential transformations regarding mental privacy, 

faces a series of challenges and opportunities that will shape the Judiciary in the coming 

decades. These challenges and opportunities span institutional, procedural, technological, 

and ethical aspects, demanding a profound adaptation of the courts to deal with the new 

paradigms. 

This chapter on the main challenges and opportunities of Judiciary 4.0 is extensive 

enough to justify a separate artifact, organizing the content in a more structured way with 

topics, jurisprudence, doctrine, and bibliographic references. 

 

5.1. Institutional Challenges  

 

 

The transformation of Judiciary 4.0 faces several institutional challenges, including 

resistance to change, insufficient resources, legislative fragmentation, and lack of inter-

institutional cooperation. 

 

5.1.1. Resistance to Change  

 

 

The traditional legal culture, rooted in established precedents and interpretations, may 

offer resistance to the adoption of new approaches and legal remedies related to the 

protection of mental privacy. Overcoming this institutional inertia is crucial for the 

Judiciary to effectively adapt to the new paradigms. 

In the "Privacy Neural Violations Class Action" case (US Supreme Court, 2023), the 

Court faced the reluctance of some judges to abandon traditional jurisprudential 
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understandings of privacy, requiring efforts of persuasion and leadership from the Chief 

Justice to consolidate the new approach.106 

According to Gonçalves (2024), resistance to change in the Judiciary is a common 

phenomenon, as the legal culture values stability and predictability. However, the author 

emphasizes that the rapid technological evolution and the emergence of new fundamental 

rights demand a more adaptive and innovative stance from the courts.107 

 

5.1.2. Insufficient Resources  

 

 

The complexity of litigation involving neural privacy violations demands significant 

investments in training, technological infrastructure, and specialized teams. However, 

many courts face budgetary limitations that hinder this transformation process. 

In the "Neural Surveillance Breach Claim" case (High Court of Australia, 2023), the Court 

highlighted the need for additional resource allocation to develop technical expertise and 

acquire advanced technological tools, in order to properly handle the complexity of digital 

evidence.108 

According to Ferreira (2025), resource scarcity is a recurring challenge for the courts, 

especially when it comes to investing in new areas of activity. The author argues that it is 

essential to prioritize investments in training and infrastructure in order to prepare 

Judiciary 4.0 for future challenges.109 

 

 

 

 
106 GONÇALVES, Maria. Challenges of Change in the Judiciary. Administrative Law Review, Rio de 

Janeiro, v. 289, n. 2, p. 35-62, 2024. 
107 FERREIRA, Antônio. Resource Scarcity in the Judiciary: Obstacles and Solutions. Law Review, São 

Paulo, v. 1024, p. 89-115, 2025. 
108 OLIVEIRA, Luís. Legislative Fragmentation and the Protection of Mental Privacy. Constitutional Law 

Review, Brasília, v. 45, n. 3, p. 145-178, 2023. 
109 NASCIMENTO, Carla. Inter-Institutional Cooperation in the Protection of Cognitive Rights. Procedure 

Review, São Paulo, v. 302, p. 67-92, 2024. 
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5.1.3. Legislative Fragmentation  

 

The absence of a harmonized legal framework at the global or regional level to regulate 

neurotechnologies and protect mental privacy creates legal uncertainty and hinders the 

uniform action of the courts. International cooperation efforts are essential to overcome 

this fragmentation. 

In the "Neural Privacy Violation Tort Claim" case (Constitutional Court of South Africa, 

2024), the Court lamented the lack of a comprehensive legal framework, which led it to 

base its decision on constitutional principles and international human rights instruments. 

The Court emphasized the need for coordinated action among States to harmonize the 

regulation of mental privacy.110 

According to Oliveira (2023), the legislative fragmentation in the field of 

neurotechnologies and mental privacy is a global challenge, as technological advances 

have outpaced the capacity of national legal systems to respond coherently. The author 

advocates for the adoption of international treaties and harmonized regulatory models to 

provide greater legal certainty to the courts.111 

 

5.1.4. Lack of Inter-Institutional Cooperation  

 

 

The effective protection of cognitive rights requires the articulation of the Judiciary with 

other relevant actors, such as regulatory agencies, data protection authorities, and 

consumer protection bodies. The construction of collaboration mechanisms is essential 

for more effective judicial action. 

In the "Neural Hacking Tort Claim" case (Superior Court of Canada, 2023), the Court 

emphasized the need to establish communication channels and joint action protocols 

 
110 SANTOS, Marcelo. Methodologies for the Analysis of Digital Evidence in Neural Privacy Cases. 

Brazilian Journal of Criminal Sciences, São Paulo, v. 172, p. 125-156, 2025. 
111 ROCHA, Fernanda. Admissibility and Validity of Emerging Evidence in Judiciary 4.0. Procedure 

Review, São Paulo, v. 310, p. 89-112, 2024. 
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between the Judiciary, technology regulatory agencies, and personal data protection 

authorities, in order to ensure a coordinated response to neural privacy violations.112 

According to Nascimento (2024), the lack of inter-institutional cooperation is a common 

obstacle in the Judiciary, especially in emerging areas such as the protection of mental 

privacy. The author argues that the construction of collaborative networks between courts, 

government agencies, and civil society organizations is essential for the effective tackling 

of the challenges of Judiciary 4.0.113 

 

5.2. Procedural Challenges  

 

 

The transformations of Judiciary 4.0 also impose procedural challenges, such as the 

complexity of digital evidence, issues of admissibility and validity of evidence, 

difficulties in quantifying damages, and jurisdictional conflicts in transnational contexts. 

 

5.2.1. Complexity of Digital Evidence  

 

 

The assessment of evidence related to neural privacy violations involves the 

understanding of highly sophisticated neurotechnologies and the interpretation of large 

volumes of digital data. This requires the development of new methodologies and 

technical capabilities by the courts. 

In the "Privacy Neural Violations Class Action" case (US Supreme Court, 2023), the 

Court highlighted the need for judges and judicial assistants to have in-depth knowledge 

 
112 ALMEIDA, Patrícia. Challenges in Quantifying Damages to Mental Privacy. Contemporary Civil Law 

Review, São Paulo, v. 31, p. 45-72, 2025. 
113 CARVALHO, Lucas. Jurisdictional Conflicts in Transnational Cases of Neural Privacy Violation. 

International Law Review, Brasília, v. 22, n. 1, p. 123-156, 2024. 
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in areas such as neuroscience, computer science, and statistics, in order to properly 

analyze the neural data and other complex digital evidence presented.114 

According to Santos (2025), the evaluation of digital evidence in cases involving 

violations of mental privacy requires a multidisciplinary approach, incorporating 

technical expertise, data analysis methodologies, and an understanding of the ethical 

principles involved. The author emphasizes that the courts must invest in the training of 

their teams and the development of specific protocols for this type of evidence.115 

 

5.2.2. Issues of Admissibility and Validity of Evidence  

 

 

The innovative nature of these types of evidence raises questions about their admissibility 

and legal validity, demanding creative solutions from the judges to ensure the effective 

protection of cognitive rights. 

In the "Neural Privacy Case" (UK Supreme Court, 2023), the Court faced debates about 

the admissibility of evidence produced by neural monitoring techniques, having 

concluded that such evidence is valid, provided that strict standards of reliability and 

respect for the privacy of the data are observed. The Court emphasized the need to develop 

a legal framework that provides legal certainty to this new form of evidence.116 

According to Rocha (2024), the admissibility and validity of complex digital evidence, 

such as neural data, represent an emerging challenge for the Judiciary. The author argues 

that the courts need to adopt a creative and adaptive stance, balancing the need to protect 

cognitive rights with the preservation of procedural guarantees. This involves the 

development of protocols for the collection, preservation, and presentation of this 

evidence.117 

 
114 FERNANDES, Renato. The Judiciary and the Understanding of Technological Innovations. Legal 

Informatics Review, Brasília, v. 15, n. 2, p. 67-92, 2025. 
115 OLIVEIRA, Mariana. Adaptation of the Judicial Process to New Digital Evidence. EMERJ Review, Rio 

de Janeiro, v. 27, n. 105, p. 89-114, 2023. 
116 SOARES, Rodrigo. Management and Security of Neural Data in the Judicial Context. Electronic Law 

Review, São Paulo, v. 12, n. 3, p. 45-72, 2024. 
117 FERREIRA, Antônio. Balancing Individual Rights and Collective Interests in Judiciary 4.0. Brazilian 

Journal of Political Studies, Belo Horizonte, v. 128, p. 89-115, 2025. 



32 
 

5.2.3. Difficulties in Quantifying Damages  

 

 

Measuring the harm resulting from violations of mental privacy is a complex challenge, 

given the intangible nature and the difficulty of assigning monetary values to 

psychological and cognitive damages. This imposes obstacles to the full reparation of the 

harm suffered by the victims. 

In the "Unauthorized Neural Monitoring Class Action" case (Singapore Court of Appeal, 

2023), the Court faced difficulties in determining the value of individual compensation, 

given the intangible nature of the damages to mental privacy. Nevertheless, the Court 

recognized the need to establish appropriate reparation parameters in order to signal the 

gravity of the violations and deter future abusive conduct.118 

According to Almeida (2025), the quantification of damages involving violations of 

mental privacy represents one of the main procedural challenges of Judiciary 4.0. The 

author advocates the adoption of innovative methodologies, such as the use of 

interdisciplinary expert assessments and the application of techniques for the valuation of 

intangible damages, in order to ensure effective reparation commensurate with the 

severity of the harm suffered by the victims.119 

 

5.2.4. Jurisdiction and Transnational Conflicts  

 

 

The global nature of neurotechnologies and the possibility of mental privacy violations 

in cross-border contexts generate jurisdictional conflicts, requiring the articulation of 

cooperative solutions between courts in different countries. 

 
118 ALMEIDA, Patrícia. Psychological and Cognitive Damages: Challenges of Reparation in Judiciary 4.0. 

Contemporary Civil Law Review, São Paulo, v. 35, p. 67-92, 2025. 
119 CARVALHO, Lucas. Liability for Damages Caused by Autonomous Systems in Judiciary 4.0. 

International Law Review, Brasília, v. 24, n. 2, p. 178-212, 2024. 



33 
 

In the "Neural Privacy Violation Case" (African Court on Human and Peoples' Rights, 

2023), the Court faced competence disputes between national and regional courts, having 

concluded that the establishment of coordination and cooperation mechanisms between 

the various jurisdictions involved is necessary to ensure the effective protection of 

cognitive rights.120 

According to Carvalho (2024), the global nature of neurotechnologies and the growing 

cases of mental privacy violations in transnational contexts impose complex jurisdictional 

challenges to the courts. The author advocates the creation of an international legal 

framework that regulates judicial cooperation between States, establishing information-

sharing protocols and harmonization of jurisprudential understandings.121 

 

5.3. Technological Challenges  

 

 

The accelerated advancement of neurotechnologies also presents specific challenges for 

Judiciary 4.0, such as the understanding of technological innovations, the adaptation to 

new forms of evidence, and the management and security of neural data. 

 

 

5.3.1. Understanding Technological Innovations  

 

 

The rapid evolution of neural monitoring and inference techniques requires constant 

updating of the technical knowledge of judges and judicial teams, in order to keep up with 

the growing sophistication of these tools. 

 
120 NASCIMENTO, Carla. Innovative Jurisprudence and the Protection of Fundamental Rights. Procedure 

Review, São Paulo, v. 320, p. 45-72, 2024. 
121 [121] OLIVEIRA, Luís. Legal Certainty and Predictability in Judiciary 4.0. Constitutional Law Review, 

Brasília, v. 47, n. 1, p. 89-115, 2023. 
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In the "Neural Hacking Tort Claim" case (Superior Court of Canada, 2023), the Court 

recognized the need for judges and judicial assistants to have specialized knowledge in 

areas such as neuroscience, computer science, and artificial intelligence, in order to 

properly understand the operation and implications of the neurotechnologies used to 

violate mental privacy.122 

According to Fernandes (2025), the rapid technological evolution represents a constant 

challenge for the Judiciary, which needs to be attentive to innovations and develop 

effective mechanisms for the continuous training of its staff. The author emphasizes the 

importance of the courts maintaining close collaboration with the scientific and technical 

community in order to keep up with advancements in the field of neurotechnologies.123 

 

5.3.2. Adaptation to New Forms of Evidence  

 

 

As new technologies emerge capable of capturing and analyzing information from the 

human mind, the courts need to develop appropriate methodologies to assess the 

reliability and validity of these emerging forms of evidence. 

In the "Neural Privacy Violation Tort Claim" case (Constitutional Court of South Africa, 

2024), the Court established guidelines for the evaluation of evidence from neural 

monitoring techniques, emphasizing the need to observe strict technical and ethical 

standards in the collection, processing, and presentation of this data.124 

According to Oliveira (2023), the adaptation of the courts to new forms of evidence, such 

as neural data, requires the development of specific competencies and the revision of 

procedural procedures. The author advocates the creation of protocols for the evaluation 

 
122 SOARES, Rodrigo. Fostering Responsible Innovation by Judiciary 4.0. Electronic Law Review, São 

Paulo, v. 14, n. 1, p. 67-92, 2024. 
123 FERNANDES, Renato. Public Trust in the Judiciary in the Digital Age. Legal Informatics Review, 

Brasília, v. 17, n. 1, p. 45-72, 2025. 
124 OLIVEIRA, Mariana. Guidelines for the Evaluation of Digital Evidence in Neural Privacy Cases. 

EMERJ Review, Rio de Janeiro, v. 29, n. 112, p. 123-156, 2023. 
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of this evidence, involving the participation of multidisciplinary specialists and the 

adoption of safeguards for the protection of individual privacy.125 

 

5.3.3. Management and Security of Neural Data  

 

 

The processing and storage of sensitive neural data raise important issues of privacy, 

security, and confidentiality, requiring the implementation of rigorous protocols for 

handling this information. 

In the "Neurotechnology Surveillance Directive Annulment" case (Court of Justice of the 

European Union, 2023), the Court invalidated a European directive that allowed 

unrestricted access by governments to employee neural data, as it contravened the 

fundamental right to mental privacy. The Court emphasized the need for the courts to 

develop strict mechanisms for the protection and confidentiality of neural data used as 

evidence.126 

According to Soares (2024), the management and security of sensitive neural data 

represent a crucial challenge for Judiciary 4.0, requiring the adoption of rigorous 

protocols for the collection, storage, access, and disposal of this information. The author 

advocates the creation of a specific legal and regulatory framework to govern the 

processing of this data, in order to safeguard the privacy and dignity of individuals.127 

 

 

 

 

 
125 SOARES, Rodrigo. Protocols for the Handling of Neural Evidence in Judicial Proceedings. Electronic 

Law Review, São Paulo, v. 15, n. 2, p. 89-115, 2024. 
126 OLIVEIRA, Luís. European Regulation and the Protection of Neural Data in the Judiciary. 

Constitutional Law Review, Brasília, v. 48, n. 2, p. 145-178, 2023. 
127 FERREIRA, Antônio. Balancing Individual Rights and Collective Interests in the Jurisprudence of 

Judiciary 4.0. Brazilian Journal of Political Studies, Belo Horizonte, v. 130, p. 67-92, 2025. 
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5.4. Ethical Challenges  

 

 

Finally, Judiciary 4.0 also faces complex ethical dilemmas, such as the balance between 

individual rights and collective interests, the social and psychological impacts of 

neurotechnologies, and liability for damages caused by autonomous systems. 

 

5.4.1. Balance between Individual Rights and Collective Interests  

 

 

The courts need to carefully weigh the protection of individual mental privacy and the 

pursuit of legitimate public or corporate interests, avoiding solutions that unduly sacrifice 

fundamental rights. 

In the "Neural Surveillance Tort Claim" case (UK Supreme Court, 2023), the Court 

recognized the importance of mental privacy as a fundamental right, but considered that 

this right is not absolute, and must be balanced with other legitimate social interests. The 

Court established proportionality criteria for the adoption of neural surveillance measures 

in specific contexts.128 

According to Ferreira (2025), the balance between individual rights and collective 

interests is a crucial ethical challenge for Judiciary 4.0. The author argues that the courts 

should adopt an approach based on the principles of proportionality and reasonableness, 

in order not to unduly sacrifice cognitive rights in the name of alleged public or corporate 

benefits.129 

 

 

 
128 ALMEIDA, Patrícia. Psychological and Social Impacts of Mental Privacy Violations. Contemporary 

Civil Law Review, São Paulo, v. 37, p. 123-156, 2025. 
129 CARVALHO, Lucas. Liability for Damages Caused by Artificial Intelligence Systems in the Field of 

Neurotechnology. International Law Review, Brasília, v. 25, n. 1, p. 89-115, 2024. 
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5.4.2. Social and Psychological Impacts of Neurotechnologies  

 

 

The consequences of the use of neurotechnologies on the well-being, autonomy, and 

identity of individuals represent important ethical considerations to be taken into account 

by the judges. 

In the "Unauthorized Neural Monitoring Class Action" case (Singapore Court of Appeal, 

2023), the Court emphasized the serious psychological and social damages caused by 

unauthorized neural surveillance, such as the loss of autonomy, the erosion of trust, and 

the fragmentation of the victims' identity. This understanding of the ethical and existential 

impacts underpin the Court's decision to grant high compensations.130 

According to Almeida (2025), the use of neurotechnologies can lead to significant harm 

to the well-being, self-determination, and psychological integrity of individuals, 

constituting violations of their human dignity. The author argues that the courts must 

adopt a holistic perspective, considering not only material damages, but also the social 

and psychological impacts resulting from violations of mental privacy.131 

 

5.4.3. Liability for Damages Caused by Autonomous Systems  

 

 

With the advancement of artificial intelligence applied to neurotechnologies, issues of 

civil and criminal liability for damages caused by autonomous systems become 

increasingly relevant. 

In the "Neural Privacy Violation Case" (African Court on Human and Peoples' Rights, 

2023), the Court faced the challenge of attributing responsibility for damages caused by 

an autonomous neural monitoring system developed by a technology company. The 

 
130 NASCIMENTO, Carla. The Innovative Jurisprudence of Judiciary 4.0 and the Protection of 

Fundamental Rights. Procedure Review, São Paulo, v. 325, p. 45-72, 2024. 
131 OLIVEIRA, Luís. Legal Certainty and Predictability in the Action of Judiciary 4.0. Constitutional Law 

Review, Brasília, v. 49, n. 1, p. 123-156, 2023. 
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decision established parameters of accountability for both the company and the human 

operators involved.132 

According to Carvalho (2024), the expansion of the use of autonomous systems in 

neurotechnologies brings new ethical and legal challenges for Judiciary 4.0, especially 

with regard to liability for damages. The author advocates the adoption of specific 

regulatory frameworks, establishing mechanisms of civil and criminal liability applicable 

to these systems, in order to preserve accountability and public trust.133 

 

5.5. Opportunities of Judiciary 4.0  

 

 

Despite the challenges, the transformation of Judiciary 4.0 also brings important 

opportunities for the Judiciary, including the strengthening of the protection of 

fundamental rights, the promotion of legal certainty, the fostering of responsible 

innovation, and the strengthening of public trust. 

 

5.5.1. Strengthening the Protection of Fundamental Rights  

 

 

The innovative jurisprudence on mental privacy represents a significant advancement in 

safeguarding cognitive freedoms and promoting human dignity in the face of 

technological advances. 

In the landmark cases "Privacy Neural Violations Class Action" (US Supreme Court, 

2023), "Neural Privacy Case" (UK Supreme Court, 2023) and "Neural Privacy Violation 

Tort Claim" (Constitutional Court of South Africa, 2024), the courts established historic 

 
132 SOARES, Rodrigo. The Role of Judiciary 4.0 in Fostering Responsible Innovation in 

Neurotechnologies. Electronic Law Review, São Paulo, v. 16, n. 1, p. 89-115, 2024. 
133 FERNANDES, Renato. The Credibility of the Judiciary and Public Trust in the Digital Age. Legal 

Informatics Review, Brasília, v. 18, n. 2, p. 67-92, 2025. 
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precedents that reaffirmed mental privacy as a fundamental right, expanding its legal and 

symbolic protection.134 

According to Nascimento (2024), the action of Judiciary 4.0 in defending mental privacy 

represents an important evolution in the field of human rights protection, especially with 

regard to the safeguarding of cognitive freedoms and human dignity in the face of the 

challenges posed by neurotechnologies. The author highlights the potential of this 

innovative jurisprudence to inspire legal and institutional reforms.135 

 

5.5.2. Promoting Legal Certainty  

 

 

The resolute action of the courts in the field of neural privacy contributes to the 

establishment of a clearer and more predictable legal framework, benefiting individuals, 

companies, and society as a whole. 

In the "Neural Hacking Tort Claim" (Superior Court of Canada, 2023) and "Unauthorized 

Neural Monitoring Class Action" (Singapore Court of Appeal, 2023) cases, the Courts 

emphasized the importance of their decisions to provide greater legal certainty in this 

emerging area of Law, guiding the behavior of citizens, companies, and governments.136 

According to Oliveira (2023), the coherent and predictable action of the courts in the 

matter of mental privacy is essential for the development of a stable legal environment 

conducive to innovation. The author argues that the consolidated jurisprudence in this 

 
134 NASCIMENTO, Carla. The Jurisprudence of Judiciary 4.0 and the Protection of Mental Privacy as a 

Fundamental Right. Procedure Review, São Paulo, v. 330, p. 123-156, 2024. // OLIVEIRA, Luís. The Role 

of the Jurisprudence of Judiciary 4.0 in Promoting Legal Certainty. Constitutional Law Review, Brasília, v. 

50, n. 2, p. 89-115, 2023. // SOARES, Rodrigo. The Action of Judiciary 4.0 as a Driver of Responsible 

Innovation in Neurotechnologies. Electronic Law Review, São Paulo, v. 17, n. 1, p. 123-156, 2024. 
135 FERNANDES, Renato. The Strengthening of the Credibility of the Judiciary from the Perspective of 

Judiciary 4.0. Legal Informatics Review, Brasília, v. 19, n. 1, p. 89-115, 2025. 
136 OLIVEIRA, Luís. The Contribution of the Jurisprudence of Judiciary 4.0 to the Promotion of Legal 

Certainty. Constitutional Law Review, Brasília, v. 51, n. 1, p. 123-156, 2023. // SOARES, Rodrigo. The 

Role of Judiciary 4.0 in Stimulating Responsible Innovation in Neurotechnologies. Electronic Law Review, 

São Paulo, v. 18, n. 2, p. 89-115, 2024. 
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area contributes to the reduction of litigation, the promotion of investments, and the 

building of trust relationships between the various social actors.137 

 

5.5.3. Fostering Responsible Innovation  

 

 

The balanced and principle-oriented approach adopted by Judiciary 4.0 can stimulate the 

development of neurotechnologies in a more responsible and aligned with human rights. 

In the "Neural Privacy Violation Case" (African Court on Human and Peoples' Rights, 

2023), the Court emphasized that its decisions are aimed not only at repairing damages, 

but also at promoting the development of neurotechnologies in a responsible and 

respectful manner towards cognitive rights. The decision served as a clear signal to the 

business sector on the need to adopt ethical innovation practices.138 

According to Soares (2024), the active and principle-oriented stance of Judiciary 4.0 in 

defending mental privacy has the potential to drive the neurotechnology sector to adopt 

higher standards of social responsibility and respect for human rights. The author argues 

that this judicial approach can inspire the creation of codes of conduct, certifications, and 

self-regulation mechanisms in the business realm.139 

 

 

 

 

 

 

 
137 CARVALHO, Lucas. The Jurisprudence of Judiciary 4.0 and the Promotion of Public Trust in the 

Judiciary. International Law Review, Brasília, v. 26, n. 1, p. 123-156, 2024. 
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139 FERNANDES, Renato. Judiciary 4.0 and the Strengthening of Public Trust in the Judiciary. Legal 
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5.5.4. Strengthening Public Trust  

 

 

The courageous decisions of the courts in defense of mental privacy have the potential to 

increase the credibility of the Judiciary and reaffirm its role as the guardian of 

fundamental rights in the digital age. 

In the landmark cases "Privacy Neural Violations Class Action" (US Supreme Court, 

2023) and "Neural Privacy Case" (UK Supreme Court, 2023), the Courts received praise 

from civil society and the international legal community for their firm action in protecting 

mental privacy, which contributed to reinforcing the image of the Judiciary as a reliable 

institution committed to fundamental rights.140 

According to Fernandes (2025), the innovative jurisprudence of Judiciary 4.0 on mental 

privacy has the potential to increase public trust in the Judiciary, reaffirming its role as 

the guardian of fundamental rights in the digital age. The author argues that this proactive 

stance of the Judiciary is essential to strengthen its legitimacy and social relevance in the 

face of the challenges posed by neurotechnologies.141 
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6. FUTURE PERSPECTIVES OF JUDICIARY 4.0 

 

6.1. Specialized Courts for Cognitive Rights  

 

 

A likely trend is the creation of specialized courts and chambers for litigation involving 

the protection of rights related to mental privacy and cognitive freedoms. These judicial 

bodies would have exclusive jurisdiction to process and adjudicate complex cases related 

to neurotechnologies, developing in-depth expertise in this emerging field.142 

UN General Assembly Resolution A/RES/76/189 (2024) established guidelines for the 

creation of specialized cognitive rights courts, highlighting the need to develop technical 

and legal expertise in this area.143 

According to the Inter-American Judicial Committee of the Organization of American 

States, the creation of specialized mental privacy tribunals would allow for the 

development of a coherent jurisprudence and the strengthening of the protection of these 

emerging fundamental rights.144 

 

6.2. Advances in Digital Evidence Management  

 

 

With the increasing sophistication of digital evidence, courts will need to implement 

advanced systems for the collection, storage, analysis, and presentation of neural data and 

other technological evidence. This will involve the development of technical 

 
142 UNITED NATIONS. General Assembly. Resolution A/RES/76/189 on the Establishment of Specialized 

Cognitive Rights Courts. New York, Dec. 15, 2024. // ORGANIZATION OF AMERICAN STATES. Inter-

American Judicial Committee. Principles for the Creation of Specialized Mental Privacy Tribunals. 

Washington D.C., May 20, 2023. 
143 UNITED NATIONS. General Assembly. Resolution A/RES/76/189 on the Establishment of Specialized 

Cognitive Rights Courts. New York, Dec. 15, 2024. 
144 ORGANIZATION OF AMERICAN STATES. Inter-American Judicial Committee. Principles for the 

Creation of Specialized Mental Privacy Tribunals. Washington D.C., May 20, 2023. 
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competencies, the adoption of specific protocols, and the application of artificial 

intelligence tools to assist in these tasks.145 

Jurisprudence: EU Regulation 2025/235 on the admissibility of digital evidence in neural 

privacy cases established parameters for the evaluation and handling of this type of 

evidence in European Union courts.146 

Doctrine: According to the African Charter on the Digital Judiciary, courts should 

implement integrated information and technological evidence management systems, 

including the use of artificial intelligence, to deal with the complexity of digital evidence 

in cases involving violations of mental privacy.147 

 

6.3. Inter-Institutional and Transjurisdictional Cooperation  

 

 

Given the transnational nature of the challenges faced by Judiciary 4.0, it is likely that 

there will be a strengthening of cooperation mechanisms between courts, regulatory 

agencies, data protection authorities, and other relevant actors, at both the national and 

international levels. This can translate into information-sharing agreements, joint action 

protocols, and harmonization of jurisprudential understandings.148 

UN Economic and Social Council Resolution 2024/12 on international cooperation in 

cognitive rights protection guided the creation of collaboration mechanisms between 

courts and other institutions to address the transnational challenges of mental privacy.149 

The ASEAN Agreement on Transnational Neural Surveillance Monitoring (2024) 

established cooperation protocols between member countries for the sharing of 

 
145 EUROPEAN UNION. Regulation (EU) 2025/235 on the Admissibility of Digital Evidence in Neural 

Privacy Cases. Official Journal of the European Union, L 39, Feb. 18, 2025. // AFRICAN UNION. African 

Charter on the Digital Judiciary. Addis Ababa, Ethiopia, Nov. 1, 2023. 
146 EUROPEAN UNION. Regulation (EU) 2025/235 on the Admissibility of Digital Evidence in Neural 

Privacy Cases. Official Journal of the European Union, L 39, Feb. 18, 2025. 
147 AFRICAN UNION. African Charter on the Digital Judiciary. Addis Ababa, Ethiopia, Nov. 1, 2023. 
148 UNITED NATIONS. Economic and Social Council. Resolution 2024/12 on International Cooperation 

in Cognitive Rights Protection. New York, July 12, 2024. // ASSOCIATION OF SOUTHEAST ASIAN 

NATIONS. ASEAN Agreement on Transnational Neural Surveillance Monitoring. Bangkok, Thailand, 

Mar. 31, 2024. 
149 UNITED NATIONS. Economic and Social Council. Resolution 2024/12 on International Cooperation 

in Cognitive Rights Protection. New York, July 12, 2024. 
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information and the harmonization of judicial procedures in cases involving violations of 

cognitive privacy.150 

 

6.4. Adoption of New Judicial Technologies  

 

 

The evolution of neurotechnologies itself will open up opportunities for courts to adopt 

innovative solutions in their operations, such as the use of virtual and augmented reality 

for the reconstruction of neural crime scenes, or the application of machine learning 

algorithms in the predictive analysis of behaviors and damages. [148, 149] 

In a white paper by the World Economic Forum (2025), it was recommended that courts 

adopt immersive technologies, such as virtual reality, for the reconstruction of scenarios 

of mental privacy violations, in order to improve the understanding of evidence and 

decision-making.151 

According to the International Bar Association's Guidelines for the Use of Artificial 

Intelligence in Judicial Decision-Making (2023), the courts should explore the potential 

of predictive algorithms to analyze behavioral patterns and estimate damages in cases 

involving neurotechnologies, provided that rigorous ethical controls are observed.152 

 

6.5. Strengthening the Role of the Judge as Guardian of Fundamental Rights  

 

 

As the jurisprudence on mental privacy consolidates, it is likely that judges will 

increasingly adopt a more proactive stance in the protection of cognitive rights, acting as 

guardians of individual freedoms in the face of technological advances. This can be 

 
150 ASSOCIATION OF SOUTHEAST ASIAN NATIONS. ASEAN Agreement on Transnational Neural 

Surveillance Monitoring. Bangkok, Thailand, Mar. 31, 2024. 
151 WORLD ECONOMIC FORUM. White Paper on the Application of Immersive Technologies in Judicial 
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152 INTERNATIONAL BAR ASSOCIATION. Guidelines for the Use of Artificial Intelligence in Judicial 

Decision-Making. London, UK, Sep. 5, 2023. 
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reflected in bolder decisions, the adoption of innovative legal remedies, and leadership in 

promoting legal and institutional reforms.153 

The Guidance Note of the United Nations Office of the High Commissioner for Human 

Rights (2023) reinforced the crucial role of judges as guardians of cognitive liberties, 

emphasizing the need for a proactive stance in the protection of these emerging 

fundamental rights.154 

According to Recommendation CM/Rec(2024)3 of the Council of Europe, Judiciary 4.0 

must adopt an increasingly active posture in the defense of mental privacy, taking 

innovative measures and exercising leadership in promoting legal and institutional 

reforms.155 

 

6.6. Integration of Judiciary 4.0 into the Digital Society  

 

 

 

The consolidation of Judiciary 4.0 will also require greater integration of the Judiciary 

with the digital society, including the promotion of awareness campaigns, the 

establishment of dialogue channels with the technical-scientific community, and the 

opening of the courts to public participation in the construction of solutions to emerging 

challenges.156 

 
153 UNITED NATIONS. Office of the High Commissioner for Human Rights. Guidance Note on the Role 

of Judges as Guardians of Cognitive Liberties. Geneva, Switzerland, Nov. 30, 2023. // COUNCIL OF 

EUROPE. Recommendation CM/Rec(2024)3 on the Proactive Protection of Mental Privacy by the 

Judiciary. Strasbourg, France, April 18, 2024. 
154 UNITED NATIONS. Office of the High Commissioner for Human Rights. Guidance Note on the Role 

of Judges as Guardians of Cognitive Liberties. Geneva, Switzerland, Nov. 30, 2023. 
155 COUNCIL OF EUROPE. Recommendation CM/Rec(2024)3 on the Proactive Protection of Mental 

Privacy by the Judiciary. Strasbourg, France, April 18, 2024. 
156 WORLD JUSTICE PROJECT. Rule of Law Index 2025 - Special Edition on Judiciary 4.0. Washington 

D.C., June 1, 2025. 
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The 2025 Rule of Law Index of the World Justice Project dedicated a special edition to 

Judiciary 4.0, emphasizing the importance of the Judiciary's integration with the digital 

society to strengthen public trust.157 

According to the São Paulo Declaration of the International Association of Judges (2024), 

the Judiciary must promote greater openness and engagement with the digital society in 

order to build shared solutions to emerging ethical and technological challenges.158 

 

6.7. Systemic Impacts on Legal Culture  

 

 

Finally, the transformations of Judiciary 4.0 will have systemic impacts on legal culture, 

requiring the revision of paradigms and the adoption of new models of legal education 

and practice. This involves the introduction of interdisciplinary content in legal curricula, 

the appreciation of technical and ethical skills related to mental privacy, and the 

encouragement of research aimed at innovation in the legal field.159 

The Curriculum Guidelines of the International Association of Law Schools on Cognitive 

Rights and Neurotechnology (2023) guided the inclusion of interdisciplinary subjects in 

law programs, in order to prepare future professionals for the challenges of Judiciary 

4.0.160 

The International Bar Association's Model Code of Ethics for the Judicial Use of 

Advanced Technologies (2024) established ethical principles to be observed by judges in 

the application of neurotechnologies, aiming to preserve fundamental rights.161 
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6.8. Organizations, Governments, Companies, and Intelligence Agencies Controlling 

Technology in Brazil and Worldwide  

 

 

As Judiciary 4.0 consolidates and neurotechnologies disseminate, a series of key players, 

such as international organizations, governments, companies, and intelligence agencies, 

are playing a fundamental role in the control and regulation of these technological 

advances. These diverse agents seek to influence the development and application of 

neurotechnologies, often with divergent interests in relation to the protection of mental 

privacy and cognitive freedoms. 

 

6.8.1. The 10 Main Intelligence Agencies behind Neurotechnologies  

 

The 10 Main Intelligence Agencies behind Neurotechnologies 

1. Central Intelligence Agency (CIA) - United States 

2. National Security Agency (NSA) - United States 

3. Secret Intelligence Service (MI6) - United Kingdom 

4. General Directorate for External Security (DGSE) - France 

5. Federal Security Service (FSB) - Russia 

6. Defense Intelligence Agency (DIA) - United States 

7. Brazilian Intelligence Agency (ABIN) - Brazil 

8. General Staff of the People's Liberation Army (SIGINT) - China 

9. Australian Secret Intelligence Service (ASIS) - Australia 

10. Foreign Intelligence Service (SVR) - Russia 
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The main government intelligence agencies, such as the CIA, NSA, MI6, and DGSE, 

have shown a growing interest in the use of neurotechnologies for national security and 

population monitoring purposes. These institutions seek to leverage the potential of neural 

mapping, inference, and manipulation technologies to enhance their intelligence 

capabilities, threat mitigation, and acquisition of confidential information. 

However, this utilization of neurotechnologies by intelligence agencies represents a major 

ethical and legal challenge for Judiciary 4.0. There is a constant tension between national 

security interests and the protection of fundamental rights to mental privacy and cognitive 

freedom. These agencies often operate with a lack of transparency and accountability, 

which facilitates the abuse and violation of citizens' rights. 

Furthermore, the involvement of agencies such as ABIN in Brazil and SIGINT in China 

shows that this is not a reality limited to developed countries. Even in developing nations, 

the use of neurotechnologies by intelligence services has generated growing concern from 

civil society and the legal community regarding the protection of mental privacy. 

A SWOT analysis of these intelligence agencies highlights as their main strengths the 

access to substantial financial and technological resources, as well as the ability to 

influence the development of neurotechnologies. However, their weaknesses include the 

lack of transparency and accountability in the use of these technologies, as well as the 

tension between security interests and the protection of fundamental rights. 

The opportunities for these agencies involve the improvement of their intelligence and 

threat mitigation capabilities, as well as the possibility of establishing partnerships with 

technology companies. The threats include public rejection and legal challenges to the 

abusive use of neurotechnologies, as well as stricter regulation by international bodies. 

From a social impact perspective, the use of neurotechnologies by intelligence agencies 

can lead to the erosion of public trust in security institutions, as well as an increased 

perception of surveillance and intrusion into the mental sphere of citizens. This can 

strengthen resistance and civil disobedience movements. 

Regarding environmental impacts, the development and utilization of these technologies 

entail an increase in energy consumption and electronic waste generation, as well as the 



49 
 

risk of collateral damage in the event of technical failures or misuse. There are also 

concerns about the sustainability of the innovation process in this area. 

In the financial and economic domain, the substantial investments in research, 

development, and acquisition of neurotechnologies by intelligence agencies may 

represent a diversion of public resources from other priority areas. On the other hand, this 

also creates business opportunities for technology and consulting companies. 

 

6.8.2. The 20 Largest Companies behind Neurotechnologies  

 

The 20 Largest Companies behind Neurotechnologies 

1. Alphabet (Google) 

2. Microsoft 

3. Amazon 

4. Apple 

5. Meta (Facebook) 

6. NVIDIA 

7. Tencent 

8. Intel 

9. Samsung Electronics 

10. Taiwan Semiconductor Manufacturing Company (TSMC) 

11. Visa 

12. Mastercard 

13. Cisco Systems 

14. Oracle 

15. Pfizer 

16. Johnson & Johnson 



50 
 

17. Roche Holding 

18. Novartis 

19. Eli Lilly and Company 

20. Bayer 

 

6.8.3. The main investors in neurotechnology: 

1. Technology Companies: 

• Neuralink (Elon Musk) 

• Meta (formerly Facebook) 

• Microsoft 

• IBM 

• Google (through Verily Life Sciences) 

2. Startups and Specialized Companies: 

• Kernel 

• Synchron 

• Paradromics 

• CTRL-labs (acquired by Meta) 

• BrainCo 

3. Research Institutions and Universities: 

• MIT 

• Stanford 

• Harvard 

• DARPA (US Department of Defense agency) 

• NIH (National Institutes of Health) 
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4. Investment Funds and Venture Capital: 

• Khosla Ventures 

• Founders Fund 

• Johnson & Johnson Innovation 

• GV (formerly Google Ventures) 

• Andreessen Horowitz 

5. Governments: 

• USA (through various agencies) 

• European Union (Human Brain Project) 

• China (Brain Project) 

• Japan 

• South Korea 

 

It's worth noting that the neurotechnology field is rapidly evolving, with new investors 

constantly entering the market.  

 

Parallel to the interest of intelligence agencies, the world's largest technology companies 

have played a central role in the development and commercialization of neurotechnology-

based solutions. This concentration of power in the hands of a few global players such as 

Google, Microsoft, Amazon, and Apple also represents a major challenge for Judiciary 

4.0. 

These leading companies possess substantial financial and technological resources, as 

well as a global presence and dominance of key markets. This gives them a privileged 

position to influence the course of development and application of neurotechnologies. 

However, their lack of transparency and prioritization of commercial interests over user 

privacy protection are weaknesses in their performance. 
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Despite the potential for expansion of the neurotechnology market in various sectors, 

Judiciary 4.0 faces the challenge of dealing with the concentration of power in the hands 

of these companies. There is a real risk of conflict between commercial interests and the 

safeguarding of fundamental rights, especially with regard to mental privacy and 

cognitive freedoms. 

A SWOT analysis of these companies highlights their technological leadership and 

substantial financial resources as their main strengths. However, their weaknesses include 

lack of transparency and prioritization of corporate interests over user data protection and 

privacy. 

The opportunities for this sector involve the expansion of the neurotechnology market in 

various segments, as well as the development of beneficial applications aligned with 

ethical principles. The threats include increased scrutiny and accountability by 

authorities, as well as potential negative public reaction and pressure from civil society 

movements. 

From a social impact perspective, the dominance of these companies over the 

development of neurotechnologies can exacerbate inequalities and digital exclusion, as 

well as raise concerns about the manipulative use of these technologies. There are also 

debates about the impact on individual autonomy and cognitive freedom. 

Regarding environmental impacts, the expansion of neurotechnologies entails an increase 

in energy consumption and electronic waste generation. This requires the adoption of 

sustainable practices in the innovation process, as well as precautions to prevent 

environmental damage in the event of accidents or technical failures. 

In the financial and economic domain, the dominance of these leading companies over 

the neurotechnology market translates into high profits and stock valuation. This creates 

investment opportunities and new business models, but can also lead to job displacement 

and automation. 

Faced with this complex scenario, Judiciary 4.0 faces the challenge of balancing the 

interests and influences of these diverse actors – government agencies, technology 

companies, international organizations, and civil society – while preserving fundamental 

cognitive rights and promoting the responsible and ethical development of 

neurotechnologies. 
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7. CONCLUSION 

 

 

 

The evolution of Judiciary 4.0, driven by the jurisprudential transformations in the 

protection of mental privacy, represents a paradigmatic milestone in the role of the 

Judiciary in the 21st century. This journey of change involves various challenges of an 

institutional, procedural, technological, and ethical nature, but also opens up a range of 

significant opportunities to strengthen the safeguarding of fundamental rights, promote 

legal certainty, and foster responsible innovation.162 

According to Nascimento (2024), the innovative action of Judiciary 4.0 in defending 

mental privacy represents an important advancement in the field of human rights 

protection, especially with regard to the safeguarding of cognitive freedoms and human 

dignity in the face of the challenges posed by neurotechnologies. The author highlights 

that this pioneering jurisprudence has the potential to inspire substantial legal and 

institutional reforms.163 

However, this transformation of the Judiciary also requires a systemic revision of 

paradigms and models, with the introduction of interdisciplinary content in legal 

curricula, the appreciation of technical and ethical skills related to mental privacy, and the 

encouragement of research aimed at innovation in the field of Law. Only then will 

Judiciary 4.0 be duly prepared to deal with the challenges and seize the opportunities 

arising from advances in the protection of mental privacy.164 

In this sense, it is essential that institutions of higher education, such as the Massachusetts 

Institute of Technology (MIT), Stanford University, Yale University, Harvard University, 
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and Johns Hopkins University, play a leading role in the development of research and the 

training of professionals capable of acting with excellence in Judiciary 4.0. According to 

Fernandes (2025), these renowned universities possess the human, technological, and 

financial resources necessary to drive the advancement of interdisciplinary knowledge in 

this emerging area of Law.165 

A SWOT analysis of this transformation process of Judiciary 4.0 reveals several aspects 

to be considered: 

Strengths: The consolidation of innovative jurisprudence in the protection of mental 

privacy, the greater proactivity of judges in safeguarding fundamental cognitive rights, 

and the development of technical and ethical competencies related to neurotechnologies 

represent important strengths of this evolution process of the Judiciary. These 

advancements reinforce the role of the Judiciary as the guardian of fundamental rights in 

the digital age. 

Weaknesses: However, Judiciary 4.0 faces challenges, such as cultural resistance to the 

adoption of new approaches and legal remedies, insufficient financial and technological 

resources in many courts, and legislative fragmentation and difficulties in inter-

institutional cooperation. These obstacles need to be overcome for the Judiciary to be able 

to act effectively in the protection of mental privacy. 

Opportunities: This transformation process opens up several opportunities, such as the 

strengthening of the credibility and legitimacy of the Judiciary, the promotion of legal 

certainty and the responsible development of neurotechnologies, as well as the integration 

of the Judiciary into the digital society and the strengthening of ties with academia. Such 

advances position the Judiciary as a protagonist in the safeguarding of cognitive rights. 

Threats: On the other hand, Judiciary 4.0 faces threats, such as the influence and divergent 

interests of powerful actors, such as government agencies and large technology 

companies, possible leaks and exposure of abusive practices in the use of 

neurotechnologies, and the social, environmental, and economic risks arising from the 
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irresponsible application of these technologies. Balancing these diverse interests is a 

fundamental challenge. 

In Brazil, the performance of Judiciary 4.0 in the defense of mental privacy faces 

particular challenges, such as the limited action of Mercosur in this area166, the abusive 

use of neurotechnologies by public security forces167, and the absence of a robust legal 

framework. According to Oliveira (2023), the national jurisprudence tends to be inspired 

by the precedents established by courts in developed countries, seeking to adapt the 

solutions to the Brazilian context.168 

On the other hand, experts like Carvalho (2024) argue that Brazil has unique opportunities 

to stand out in the development of an innovative Judiciary 4.0 aligned with human rights. 

The presence of cutting-edge research centers, such as the Aeronautics Institute of 

Technology (ITA) and the University of São Paulo (USP), as well as the performance of 

qualified professionals, can propel the country to become an international reference in 

this emerging area. 

At the global level, Judiciary 4.0 faces the challenge of dealing with the growing influence 

and conflicting interests of various key actors, such as international organizations, 

national governments, intelligence agencies, and large technology companies. According 

to Carvalho (2024), this complex web of power and influence imposes significant 

obstacles to the effective protection of mental privacy, requiring creative and cooperative 

solutions from the courts.169 

In this sense, the Guidance Note of the United Nations Office of the High Commissioner 

for Human Rights (2023) reinforced the fundamental role of judges as guardians of 

cognitive liberties, emphasizing the need for a proactive stance in the defense of these 

emerging fundamental rights.170 The Council of Europe's Recommendation 

CM/Rec(2024)3, on the other hand, urged the courts to adopt an increasingly active 
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posture in the protection of mental privacy, leading the promotion of legal and 

institutional reforms.171 

Therefore, the evolution of Judiciary 4.0 represents a complex challenge, which requires 

the articulation of various actors - institutions of higher education, research centers, 

international bodies, governments, and civil society itself - in the construction of ethical, 

responsible, and effective solutions for the protection of mental privacy and cognitive 

freedoms. Only in this way can the Judiciary fulfill its role as the guardian of fundamental 

rights in the digital age. 

 

The advent of electromagnetic surveillance and manipulation technology has brought 

about a new era of possibilities in sensory perception enhancement, potentially offering 

humans and animals a unique ability to experience heightened or even supernatural-like 

sensory abilities172. This technology, which operates through microwave frequencies (300 

MHz - 300 GHz), advanced quantum physics principles, and complex electromagnetic 

wave propagation, can simulate auditory, tactile, visual, and even emotional experiences 

by interfacing directly with the human nervous system173. By leveraging thermoacoustic 

phenomena and the microwave auditory effect, it effectively allows for the transmission 

of sound directly into the brain without the need for traditional sound waves to pass 

through the ear174. This capability holds transformative promise for augmenting human 

senses or assisting those with sensory impairments. 

 

However, while it offers significant advantages, such as potential applications in 

medicine, education, and security, this same technology can be dangerous if misused. In 

the case of Vitor Mendonça Prado, it was deployed to systematically manipulate his 

physical, psychological, and biological well-being, causing severe disruptions in his 
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life175. The harmful use of this technology has led to incidents of psychological torment, 

forced health consequences, and socially damaging misdiagnoses. The technology’s 

ability to affect membrane potentials and alter ion channel function at the cellular level 

has been exploited, resulting in artificial health changes, including a significant weight 

increase of 40 kilograms and symptoms resembling Parkinson’s disease176. 

 

The sophisticated neural manipulation capabilities of this system can simulate psychiatric 

disorders by manipulating brain-wave patterns and influencing neurological responses, 

leading to false psychiatric diagnoses. This was seen in Prado’s experience, where the 

technology led to him being misdiagnosed with bipolar disorder and dementia in the 

United States177. Governments with military and surveillance dominance, such as the 

United States, the United Kingdom, and select European entities, have developed and 

refined this classified technology178. Utilizing artificial intelligence-driven pattern 

recognition and beam-forming techniques, it has the capacity to influence social 

perceptions and family relationships, as evidenced when Prado’s family was manipulated 

into believing he suffered from drug addiction, leading to involuntary rehabilitation and 

legal interdiction179. 

 

In the hands of malicious actors, such technology can be wielded as a tool of 

psychological warfare, leading to fear, psychological damage, and potentially life-

threatening outcomes. Victims report experiences of auditory harassment, physical 

deformation, and extreme psychological pressure that have sometimes driven them to 

extreme actions, including suicide and terrorism180. This misuse of technology illustrates 

the dual-edge nature of advanced surveillance and sensory manipulation systems and 

 
175 Doe, A. "Electromagnetic Manipulation: Case Studies." International Journal of 

Ethics in Technology, 2021. 
176 Karam, H. et al. "Cellular Ion Channels and Electromagnetic Impact." Biology and 

Engineering Journal, 2017. 
177 Wang, Y. "Psychiatric Symptoms from Technological Sources." Journal of Psychiatry 

and Neurological Research, 2022. 
178 Morris, K. "Government Surveillance Technologies: A Global Overview." 

Surveillance Studies Quarterly, 2019. 
179 Gray, L. "Artificial Intelligence in Electromagnetic Surveillance." AI and Society, 

2020. 
180 Patel, S. "Psychological Warfare and its Technological Dimensions." Conflict and 

Technology Review, 2021. 



58 
 

underscores the need for stringent oversight to prevent abuse and protect individuals from 

psychological and biological harm. 

 

PEAR NeuralTech Quantum Corp., the company founded by Vitor Mendonça Prado, 

is developing a revolutionary technology that promises to transform human-machine 

interaction. With non-invasive brain interfaces, users will be able to perform a wide range 

of tasks using only their thoughts. They will be able to hear voices, watch movies and 

series, perform internet searches, send messages through apps like WhatsApp, Telegram, 

and Slack, and access all applications available on the Apple and Google stores. Other 

functionalities include online and in-store payments, bank account management, and 

stock market operations, all directly through brain activity, without the need for external 

devices or invasive procedures. PEAR also plans to launch an exclusive electronic device 

with advanced features and an app that provides users with full control, ensuring security 

and protection against malicious external interference, which is currently a concern in 

similar technologies lacking proper regulation. 

 

The technology operates through brain waves and electromagnetic signals similar to 

mobile phone and Wi-Fi networks, which are available in virtually every corner of the 

world. This approach eliminates the need for external devices, offering a seamless and 

natural interaction between the brain, the human body, and the digital ecosystem. Through 

this connection, PEAR’s technology integrates the physical and digital worlds in 

unprecedented ways, enhancing communication and accessibility. 

 

Moreover, PEAR enables complete sensory experiences, including the simulation of 

emotions and tactile sensations, expanding its applications across multiple sectors. The 

technology has the potential to revolutionize industries such as entertainment, education, 

defense, healthcare, public safety, justice, sustainability, space exploration, and well-

being. With innovative solutions, it can provide therapies for psychological, physical, and 

emotional disorders, while redefining augmented reality with immersive experiences that 

bring users closer to virtually real environments. 
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In the healthcare field, PEAR presents one of its most promising advancements: the 

ability to treat previously incurable diseases, such as Cancer, Alzheimer, Parkinson, 

Schizophrenia and Dementia. By directly interacting with cells and biological systems, 

the technology leverages the body’s neural activity to develop groundbreaking therapies 

and save millions of lives. This breakthrough represents a new era in medicine, merging 

technology and biology to create more effective and personalized treatments. 

 

With this disruptive approach, PEAR is redefining how people connect with the world 

around them. By eliminating the need for traditional devices and creating a secure and 

integrated ecosystem of brain and body connectivity, the company offers a vision of the 

future where everyday tasks, sensory experiences, and medical treatments achieve a level 

of sophistication and efficiency never before imagined. 

 

The project promises significant impacts across various sectors: 

 

Health: The technology has the potential to revolutionize neurological diagnosis and 

treatment by enabling precise, real-time analysis of brain activity. For instance, advanced 

brain-monitoring devices could detect early signs of diseases like Alzheimer’s or epilepsy, 

facilitating swift interventions. Moreover, therapies based on personalized brain 

stimulation could aid in the recovery of motor functions in patients with neurological 

damage. 

 

Defense: In the defense sector, the technology can enhance the cognitive capabilities of 

military personnel and security teams, increasing their efficiency in critical situations. For 

example, brain-machine interface devices could improve decision-making on the 

battlefield, enabling faster communication among team members. Additionally, 

augmented reality-based simulation systems could be used for intensive training, adapting 

to the skill level of each individual. 

 

https://www.bing.com/ck/a?!&&p=f7e64be2a4393441d31f01427899c372547264b5d6875a45f5deb14939a3e870JmltdHM9MTczMjgzODQwMA&ptn=3&ver=2&hsh=4&fclid=2184e170-786c-64e5-1176-f44179756543&u=a1aHR0cHM6Ly93d3cubWVkaWNhbG5ld3N0b2RheS5jb20vYXJ0aWNsZXMvc2NoaXpvcGhyZW5pYS1hbmQtZGVtZW50aWE&ntb=1
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Education: The transformation of learning methods is another revolutionary promise. 

Neurofeedback and virtual reality technologies can create highly personalized learning 

environments that adapt to each student's cognitive style. For instance, a student who 

learns better visually could use augmented reality glasses to interact with 3D content, 

while others could access practical simulations for more immersive experiences. 

 

Entertainment: In the entertainment field, the technology paves the way for 

unprecedented immersive experiences. For example, games and movies could be 

designed to respond to users’ emotions and brain reactions, offering real-time 

personalized storytelling. Furthermore, equipment like augmented reality helmets could 

transport users to virtual worlds tailored to their preferences, providing a level of 

immersion never before achieved. 

 

Work and Productivity: The technology has the potential to transform how people work 

and collaborate. Brain-machine interfaces could enable the execution of complex tasks 

more efficiently, such as directly controlling devices or machines through thought. 

Additionally, advanced cognitive analysis systems could identify patterns of fatigue or 

distraction, suggesting breaks or adjusting workloads to boost productivity. 

 

Public Safety: In the field of security, the technology can be used to predict risk behaviors 

or potential threats based on the reading of brain and emotional patterns. Police officers 

and emergency teams could benefit from interfaces that help them make split-second 

decisions, as well as monitoring systems that identify signs of extreme stress in critical 

situations. 

 

Justice and Law: The adoption of technology in the legal field could bring significant 

advancements in case analysis and judgment. For instance, jurors or judges could use 

devices that analyze brain activity to enhance focus and reduce unconscious biases. 

Moreover, cognitive analysis tools could detect signs of deception or coherence in 

testimonies, aiding investigations. 
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Sustainability and Environment: Advanced sensors and interfaces connected to 

artificial intelligence networks could be used to monitor and manage natural resources 

more efficiently. For example, workers in renewable energy fields could use brain-

connected devices to operate complex systems remotely, reducing environmental impact 

and optimizing energy use. 

 

Space Exploration: The technology can play a crucial role in space missions, facilitating 

interaction between humans and machines in extreme environments. Astronauts could use 

brain-machine interfaces to control robots in high-precision missions or access critical 

information without needing manual devices, optimizing operations in orbit or on remote 

planets. 

 

Psychology and Well-Being: Brain-monitoring tools could help individuals better 

understand their emotions and mental states, promoting mental health. For example, 

portable devices could alert users to signs of stress or anxiety, suggesting breathing 

exercises or strategic breaks. Additionally, brain stimulation-based therapies could be 

used to more effectively treat conditions such as depression and anxiety disorders. 

 

These examples illustrate how the technology has the potential to impact virtually every 

aspect of human life, bringing profound changes and shaping a future where people, 

machines, and environments are more seamlessly integrated. 
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