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Preface 

Cátia Vaz 

Assistant Professor, Instituto Superior de Engenharia de Lisboa. 

Researcher, INESC-ID. 

The AIdentifyAGE seminar brought together an international community of researchers, 

practitioners, and policymakers at the intersection of artificial intelligence, medical 

imaging, and forensic age assessment. The collection of papers in these proceedings 

reflects the rapid evolution of digital technologies and their potential in advancing 

accuracy, ethics, and efficiency in medico-legal investigations. It also reflects the 

collaborative approach when addressing one of the most sensitive and socially significant 

task in forensic science - determining chronological age through objective, reproducible, 

and fair methodologies. 

Artificial intelligence continues to redefine the boundaries of diagnostic precision and 

decision-making in forensic and clinical practice. The ability of algorithms to detect 

patterns, analyze extensive datasets, and reduce human bias positions AI as a 

transformative force in age estimation. Within radiology and odontology, machine-

learning systems are starting to  evaluate medical images with remarkable accuracy, 

providing quantitative insights that complement expert judgment. In forensic contexts, 

this capacity can increase the transparency and reproducibility of assessments, which is 

crucial when such evaluations carry legal and humanitarian implications. Yet, this same 

potential raises vital questions about trust, responsibility, and interpretability - questions 

that are central to the discussions presented in these proceedings. 

The papers compiled in the AIdentifyAGE proceedings collectively illustrate the current 

research on AI-based approaches to forensic and medical imaging. Several contributions 

focus on technological innovation: deep learning algorithms capable of analyzing dental 

and skeletal radiographs; models trained on multimodal datasets; and computational 

frameworks designed to standardize results across populations. The seminar underscores 

that progress in this area depends not only on technical excellence but also on the 

continued integration of ethical reasoning, human expertise, and interdisciplinary 

collaboration. 
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A major theme emerging from these proceedings concerns the role of AI in age estimation 

for migration and asylum procedures. In such contexts, accurate assessment of 

chronological age carries profound consequences for individuals’ rights, access to 

protection, and social inclusion. The introduction of AI-based tools offers the potential to 

make evaluations more objective and consistent, reducing variability between experts and 

institutions. However, the authors also emphasize that technology cannot eliminate the 

need for careful ethical reflection. They also highlight that the ethical quality of an age 

estimation process depends not only on what technology can do, but also on how it is 

used and interpreted by professionals who remain ultimately accountable for their 

judgments. Beyond technical progress, these proceedings emphasize the importance of 

interdisciplinary communication. Forensic medicine, data science, law, and ethics must 

work together to establish common frameworks and shared a semantic vocabulary.  

One of the most valuable insights to emerge from AIdentifyAGE is that technology alone 

cannot guarantee fairness or accuracy. Human expertise remains indispensable - not 

merely as a supervisory element but as a moral compass guiding the application of 

complex systems. Forensic professionals must continue to engage critically with AI 

outputs, question anomalies, and interpret results within broader medical and legal 

contexts. This active engagement transforms AI from a mere computational tool into a 

collaborative partner in the pursuit of justice and scientific truth. 

The proceedings also recognize that AI’s role in forensic science extends beyond age 

assessment. The underlying methodologies - including pattern recognition, predictive 

modeling, and data integration — have implications for a wide range of medico-legal 

applications. By examining these interconnections, AIdentifyAGE contributes to a 

growing understanding of how digital transformation can reinforce scientific integrity, 

accelerate workflows, and promote transparency in evidence evaluation.  

In essence, the contributions gathered here illustrate that the future of forensic and medical 

imaging lies in the balance between innovation and reflection. By addressing both technological 

and human dimensions, these proceedings aim to document current progress and inspire future 

research, dialogue, and international collaboration in forensic and medical applications of AI.
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Deep Learning Analysis of Computed Tomography Scans for the 

Prediction of Functional Outcomes of Ischemic Stroke Patients: A 

Comparative Analysis and Systematic Review 

Arlindo Oliveira  

Full Professor, Instituto Superior Técnico, Universidade de Lisboa. 

President of the IDSS laboratory, INESC-ID. 

 

We present results on the critical, yet challenging, task of accurately predicting the 

functional outcome of ischemic stroke patients, primarily utilizing data derived from 

Computed Tomography (CT) scans in conjunction with clinical variables. The goal is to 

predict the patient’s disability three months post-stroke, as measured by the modified 

Rankin Scale (mRS), typically dichotomized into a binary outcome of good mRS <= 2 or 

poor mRS > 2 outcome.  

Ischemic stroke is a major global health concern, resulting in millions of deaths and 

disabilities annually, underscoring the clinical relevance of accurate early 

prognostication. Predicting post stroke disability early is crucial for informing patient and 

family planning, guiding personalized treatments, and assessing risks associated with 

interventions like thrombolytic drug administration.  

The field of stroke outcome prediction models is typically divided into three approaches 

based on input data: tabular approaches, which use only clinical and demographic 

variables; image-only approaches, which rely solely on brain imaging data (such as Non-

Contrast CT scans (NCCT) or CT Angiography (CTA)); and hybrid approaches, which 

combine both data types. NCCT is the standard initial imaging procedure due to its 

availability and speed.  

A systematic review (Oliveira et al. 2023) confirmed that imaging data contains relevant 

prognostic information. Biomarkers like Acute Ischemic Volume (AIV) and ASPECTS 

(Alberta Stroke Program Early CT Score) have been identified as potentially good 

predictors of patient outcome. However, the review highlights that despite this feasibility, 

studies incorporating imaging features often fail to demonstrate a statistically significant 
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performance boost in hybrid models when compared to purely tabular models. 

Furthermore, imaging features are not consistently ranked among the top three most 

relevant features in successful hybrid models. Models that use variables collected 24 

hours after onset or at discharge (e.g., discharge NIHSS score) achieve better performance 

(e.g., AUC up to 0.958) but have limited utility for immediate clinical decision-making 

upon admission.  

In another study (Oliveira et al. 2023b) we analyzed a multi-center cohort of 743 ischemic 

stroke patients and used it to develop and test deep learning models using NCCT and 

CTA scans, focusing on models applicable at hospital admission (within 24 hours of 

onset). 

We experimented with three major deep learning architectures for the image-only 

approach, utilizing 465 NCCT scans: Baseline Convolutional Neural Networks (CNNs), 

Siamese Networks (SN), and Multiple Instance Learning (MIL).  

1. Baseline Models: These use a 3D CNN encoder (like 3D ResNets or a custom 

CNN) to process the whole CT volume. The performance of the 3D ResNets 

showed a relatively poor performance-to-parameter count trade-off. The best 

AUC achieved in this category was 0.779 ± 0.006 using a 3D ResNet 34. An 

attempt was made to enforce brain symmetry bias, a key assumption in stroke 

detection, by subtracting the mirrored scan along the mid-sagittal plane (MSP), 

called "Baseline Mirror". This technique generally improved performance for 

lower capacity encoders.  

2. Siamese Networks (SN): These networks were designed specifically to leverage 

brain symmetry by encoding each hemisphere separately and comparing their 

representations. Variants included Siamese-Before (L1 difference computed 

before pooling) and Siamese Tangle (using learned comparison via group 

convolutions). The best SN performance 0.747} ± 0.035 AUC) was achieved 

using a 3D ResNet 34 encoder combined with Global Average Pooling (GAP) in 

the Siamese-Before configuration.  

3. Multiple Instance Learning (MIL): MIL models were introduced by treating 2D 

axial slices of the NCCT scans as instances within a bag (the patient scan). 

Different aggregation functions were tested, including mean pooling, max 
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pooling, and attention pooling. Experiments showed that MIL attention pooling 

generally performed better than mean pooling when trained from scratch, but its 

performance declined significantly with frozen ImageNet pretrained encoders.  

The overall findings for the image-only approach indicated a tendency toward overfitting 

due to the relatively small dataset size (365 images for training) and the ambiguous 

classification setting. Unlike stroke detection (where damage is visible), predicting mRS 

from images means classifying a scan based on future poor outcome, which is not 

objectively determined solely from the image.  

Motivated by the difficulty and lack of interpretability in direct image-to-outcome 

prediction, we explored a hybrid approach centered on automatically extracting a known 

imaging biomarker as an intermediate step.  

The selected biomarker was the presence or absence of occlusion in CTA scans. A 

specific Siamese network (using a single encoder for the whole image but leveraging the 

symmetry bias) was developed to detect occlusions on Maximum Intensity Projections 

(MIPs) of the CTA scans. The best performing occlusion prediction model, utilizing a 

Siamese network with a frozen EfficientNet-B0 encoder, achieved 0.753 AUC and 0.790 

F1-score on the test set. 

This predicted occlusion variable (biomarker) was then incorporated into logistic 

regression (LR) hybrid models alongside tabular features, such as age, baseline NIHSS, 

glucose levels, and expert annotated ASPECTS score. The models tested included:  

• LR 2vars: Age and NIHSS.  

• ASTRAL: A clinical classifier using six tabular variables.  

• LR 5vars: Age, NIHSS, Glucose, ASPECTS (expert), and Occlusion (expert).  

• LR 5vars SN: The same five variables, but with the Occlusion predicted by the 

Siamese Network (SN).  

The LR 5vars model (using expert occlusion data) achieved the highest average AUC of 

0.809 ± 0.084 and F1-score of 0.646 ± 0.141.  
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Despite the numerical performance increase of the complex hybrid models (LR 5vars and 

LR 5vars SN) over the simpler ASTRAL classifier (0.784 ± 0.099 AUC), statistical 

analysis showed that this difference was marginal and often not significant. Crucially, no 

experiment, including the complex hybrid models, demonstrated a statistically significant 

performance difference compared to the very simple LR 2vars model (Age and NIHSS), 

reinforcing the widely reported finding that age and NIHSS are overwhelmingly strong 

mRS predictors.  

We conclude that while imaging data, particularly image biomarkers, are relevant for 

prognosis, the incremental value of early CT features is limited when strong clinical and 

demographic data are already available. The use of deep learning to extract interpretable 

biomarkers (like occlusion status) as an intermediate step is proposed as a way to 

potentially improve future prognostic models, offering both better defined optimization 

problems and increased interpretability compared to end-to-end image classification. 

Co-authors: Gonçalo Oliveira, Catarina Fonseca, José Ferro 

References 
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2. Oliveira G, Fonseca AC, Ferro J, Oliveira AL. Deep Learning-Based Extraction of Biomarkers for the Prediction 

of the Functional Outcome of Ischemic Stroke Patients. Diagnostics. 2023b. 
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Dental Age Estimation in Migration and Asylum: Artificial Intelligence 

for Dental Age Assessment 

Cristiana Palmela Pereira 

Assistant Professor with Tenure, Faculdade de Medicina Dentária da Universidade de Lisboa. 

Integrated Researcher, Centro de Estatísticas e Aplicações da Universidade de Lisboa (CEAUL). 

 

In the context of migration and asylum, estimating the age of individuals without reliable 

identification documents remains a crucial challenge for judicial and humanitarian 

systems. The AIdentifyAGE project (Artificial Intelligence for Age Estimation in 

Forensic Contexts Involving Migrants), funded by the Portuguese Foundation for Science 

and Technology (FCT) under grant 2024.07444.IACDC, aims to develop a scientifically 

validated and ethically compliant system for dental age assessment based on artificial 

intelligence (AI). This initiative seeks to provide a transparent, standardized, and 

reproducible methodology that can assist forensic experts and judicial authorities in cases 

where estimating the age threshold of minority is legally decisive, such as in migration 

and asylum procedures, child protection, and criminal responsibility assessments. 

Traditional age estimation in living individuals relies on a multidisciplinary evaluation 

combining clinical inspection, skeletal development (usually through hand or clavicular 

radiographs), and dental development through orthopantomography (OPG). Among 

these, dental imaging—particularly the assessment of third molar mineralization—has 

proven to be one of the most reliable biological indicators within the critical legal age 

interval between 13 and 23 years. However, the ethical implications of exposing 

individuals to ionizing radiation in non-clinical contexts have led to increasing scrutiny 

and calls for radiation-free alternatives, such as magnetic resonance imaging (MRI) of 

the dentition, which in some studies has shown comparable reliability but extremely 

expensive for the public institutions. Within this topic, the role of artificial intelligence 

has become increasingly relevant, as deep learning models can support expert decision-

making by automating image interpretation, minimizing human variability, and 

enhancing reproducibility and efficiency while ensuring methodological consistency and 

scientific transparency. 
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The AIdentifyAGE project thus integrates advanced AI techniques, large-scale dental 

imaging datasets, and strict adherence to international forensic and regulatory standards. 

Its overarching goal is to develop trustworthy and explainable AI models for dental age 

assessment that can be recognized as low-risk systems under the EU Artificial 

Intelligence Act. These models remain compatible with ISO standards for AI — those 

developed in accordance with ISO/TC 106/WG 13 Dentistry: Artificial intelligence-based 

analysis of radiographic images — and the forthcoming standard ISO 18374:2025, which 

defines the data generation, annotation, and processing requirements for AI systems 

analysing dental radiographs. The project also aligns with the forensic best practices 

established by organizations such as the European Asylum Support Office (EASO) and 

the FDI World Dental Federation, as well as the methodological principles defined by 

Andreas Schmeling and colleagues for age estimation in living individuals and, defined 

by IOFOS. 

The project begins with the curation of a large, anonymized dataset of OPG images 

obtained from individuals with verified chronological ages. Each image undergoes 

rigorous quality control to remove distortions, artifacts, and poor exposures, ensuring that 

only high-quality radiographs are included for model training. Pre-processing steps 

include geometric standardization, normalization, and automated or semi-automated 

segmentation of relevant teeth—particularly the third molars, which are central to age 

estimation in adolescents and young adults. 

From a methodological perspective, several architectures are explored, including 

convolutional neural networks (CNNs), hybrid deep learning models combining 

convolutional and transformer-based layers, and interpretable regression frameworks that 

estimate either continuous age values or categorical maturity stages. Transfer learning is 

applied using pretrained networks adapted to the specific morphology of dental structures. 

Each model is optimized through hyperparameter tuning, with regularization and cross-

validation procedures to prevent overfitting. The training process includes stratified 

validation according to age and sex distribution, allowing the model to generalize across 

different subgroups and populations. 

Crucially, explainability is a core design principle of AIdentifyAGE. The system 

integrates visual interpretation tools—such as heatmaps and saliency maps using Grad-
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CAM, SHAP, or LIME frameworks—to highlight the anatomical regions influencing 

each prediction. This approach ensures that forensic experts can understand and verify 

the reasoning behind the model’s decision, aligning with ISO/TC 106/WG 13 on the AI 

lifecycle and with the EU’s ethical and legal requirements for high-risk AI systems in 

judicial contexts. Model evaluation employs robust statistical indicators, including Mean 

Absolute Error (MAE), Root Mean Squared Error (RMSE), R-squared, and inter-observer 

agreement tests (Cohen’s Kappa, Bland–Altman plots) comparing automated predictions 

with expert assessments. 

A key ethical and methodological reference for this work is Andreas Schmeling’s 

framework for age estimation, which emphasizes the use of multiple, independent 

biological indicators and requires the presentation of results as probabilistic intervals (i.e., 

“minimum age” and “most probable age”) to safeguard the rights of the individual. The 

EASO guidelines similarly insist that age estimation in asylum cases should always favor 

the protection of minors, with conservative interpretation of uncertainty. AIdentifyAGE 

incorporates these principles by ensuring that its AI models generate outputs as 

confidence intervals, accompanied by clear documentation of their accuracy and 

uncertainty margins. 

In regulatory terms, under the EU AI Act, systems applied in judicial or migration 

decision-making contexts are classified as high-risk AI, requiring strict compliance with 

transparency, traceability, and human oversight obligations. The AIdentifyAGE 

framework explicitly addresses these requirements through a human-in-the-loop design: 

the AI system produces age estimates and visual explanations, but final interpretations 

remain the responsibility of qualified forensic odontologists or medical experts. Audit 

logs, version control, and bias monitoring procedures are implemented to ensure 

accountability and continuous improvement. 

From a technical standpoint, AIdentifyAGE also aligns with ISO standards related to 

dental imaging and panoramic radiography, as defined within ISO/TC 106 Dentistry and 

the FDI imaging quality criteria. These standards govern aspects such as resolution, 

geometric distortion, and gray-scale consistency—parameters that are essential to the 

validity and reproducibility of any AI-based analysis. The dataset preparation therefore 

respects both radiological best practices and FAIR data principles (Findable, Accessible, 
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Interoperable, and Reusable), facilitating data sharing and replication within the scientific 

community under ethical and legal safeguards. 

The expected outcomes of AIdentifyAGE are multifold. Scientifically, the project aims 

to demonstrate that a properly trained and validated AI model can estimate dental age in 

the target age interval, with performance comparable to or exceeding that of human 

experts. In addition, the project will develop classification models based on legal age 

thresholds — specifically at 12, 14, 16, 18, and 21 years — ensuring that all models are 

designed with safeguards to protect potential underage individuals. The system will 

operate as a decision-support tool, producing automated reports containing estimated age 

intervals, confidence levels, and explanatory visualizations. These reports are designed to 

integrate seamlessly into forensic documentation workflows, offering auditable and 

scientifically reliable evidence for judicial and administrative proceedings. 

Beyond technical accuracy, the AIdentifyAGE project contributes to the ethical 

governance of AI in forensic medicine. It provides a model of responsible innovation that 

bridges scientific rigor and legal accountability, ensuring that decisions affecting 

individuals’ rights—such as determining whether a person is a minor or an adult—are 

based on validated, explainable, and auditable evidence. The project thereby reinforces 

the reliability and societal trust in forensic odontology as a discipline capable of 

supporting justice, human rights, and migration governance through evidence-based 

methodologies. 

In the long term, AIdentifyAGE aims to establish a reference framework for standardized, 

explainable AI systems in dental and forensic imaging. Its open-science approach, 

including a public repository on GitHub and full documentation of its datasets and 

models, promotes reproducibility and transparency across research institutions. The 

methodology is also designed to be extensible to multimodal systems that integrate dental, 

skeletal, and other biological markers for more comprehensive biological age estimation. 

Ultimately, the integration of AI into forensic odontology, as demonstrated by the 

AIdentifyAGE project, marks a decisive step toward harmonizing technology, ethics, and 

law in age estimation. By adhering to EASO recommendations, Schmeling’s standards, 

IOFOS’s recommendations, ISO technical norms, FDI documents, and the EU AI Act’s 

framework for trustworthy AI, the project delivers not merely an algorithm but a 
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structured, compliant, and scientifically defensible decision-support system. This 

integration of artificial intelligence into the forensic decision-making chain ensures both 

innovation and integrity, strengthening the protection of vulnerable populations—

especially minors in migration contexts—and enhancing the credibility of forensic 

evidence within judicial systems worldwide. 

References 

3. Cesário C, Santos R, Pestana D, Pereira CP. Medico-legal age estimation in a sub-adult Portuguese population: 

Validation of Atlas Schour and Massler and London. J Civ Leg Sci. 2016;5:196. 

4. Russell LM. Legal-Medical age estimation in a population with special needs appointment: Application of the 

Atlas of AlQahtani [Master’s thesis]. Lisboa: Universidade de Lisboa; 2018. 

5. Pavlović S, Pereira CP, de Sousa Santos RFV. Age estimation in Portuguese population: The application of the 

London atlas of tooth development and eruption. Forensic Sci Int. 2017;272:97–103. 

6. Pereira CP, Russell LM, de Pádua Fernandes M, Alves da Silva RH, Vargas de Sousa Santos RF. Dental age 

estimation based on developmental dental atlas assessment in a child/adolescent population with systemic 

diseases. Acta Stomatol Croat. 2019;53(4):307–17. 

7. Pereira CP, Escobar CP, Santos JC. Age estimation of unaccompanied minors: a Portuguese overview. Ann 

Forensic Res Anal. 2015;2(1):1012. 

8. Anastácio AC, Serras C, de Sousa Santos RFV, Pereira CP. Validation of Cameriere's medico-legal age estimation 

method using second premolars in a Portuguese population. J Forensic Leg Med. 2018;60:30–4. 

9. Pires AC. Estimativa da Idade pela Proporção da Área Polpa/Dente em Tomografia Computorizada de Feixe 

Cónico (CBCT): Aplicação Médico-Legal [Master’s thesis]. Lisboa: Universidade de Lisboa; 2019. 

10. Pereira CP, Rodrigues A, Santos A, Salvado F, Santos R, Cameriere R. Cut-off for the legal ages in the Portuguese 

population by third molar maturity index: measures of accuracy. Arch Oral Biol. 2021;125:105089. 

11. Augusto D, Pereira CP, Rodrigues A, Cameriere R, Salvado F, Santos R. Dental age assessment by I2M and I3M: 

Portuguese legal age thresholds of 12 and 14 year olds. Acta Stomatol Croat. 2021;55(1):45–55. 

12. Pereira CP, Rodrigues A, Augusto D, Santos A, Salvado F, Santos R, Cameriere R. Forensic age estimation using 

new models of mathematical regression formula constructed with molar indexes: dental age assessment. J 

Stomatol. 2021;74(2):95–100. 

13. Angelakopoulos N, Galić I, Balla SB, Kiš HC, Gómez Jiménez L, Zolotenkova G, Mohd Yusof MYP, Hadžić 

Selmanagić A, Pandey H, Palmela Pereira C, et al. Comparison of the third molar maturity index (I3M) between 

left and right lower third molars to assess the age of majority: a multi-ethnic study sample. Int J Leg Med. 

2021;135(6):2423–36. 

14. Pereira CP, Belo C, Santos A, Rodrigues AM, Augusto D, Sardinha J, Santos R, Salvado F, Cameriere R. 

Comparison of different methods of medico-legal age classification using ROC curve analysis. J Stat Health 

Decis. 2021;3(1):26–8. 

15. Pires AC, de Sousa Santos RFV, Pereira CP. Dental age assessment by the pulp/tooth area proportion in cone 

beam computed tomography: is medico-legal application for age estimation reliable? J Forensic Odonto-Stomatol. 

2021;39(2):2. 

16. Palmela Pereira C, Belo C, Sardinha J, Santos R, Salvado F, Cameriere R. Kvantitativni i kvalitativni pristupi 

procjeni dentalne dobi u portugalskoj mlađoj populaciji: europska regresijska formula i Demirjianovi stadiji. Acta 

Stomatol Croat. 2022;56(3):288–98. 

17. Pereira CP, Belo C, Sardinha J, Santos R, Salvado F, Cameriere R. Quantitative and qualitative approaches for 

dental age assessment in sub-adult Portuguese population: European regression formula and Demirjian stages. 

Acta Stomatol Croat. 2022;56(3):288–98. 

18. Palmela Pereira CM, Resende dos Santos A, Rodrigues Gonçalves C, Nushi V, Coutinho F, Salvado e Silva FJ, 

Vargas de Sousa Santos RF. Retrospektivna studija o oralnoj i maksilofacijalnoj traumi u portugalskoj populaciji. 

Acta Stomatol Croat. 2023;57(1):43–51. 

19. Pereira CP, Santos R, Nushi V, Lameiro MV, Antunes P, Carvalho R, Major T, AlQahtani SJ. Dental age 

assessment: scoring systems and models from the past until the present—how is it presented in the court? Int J 

Leg Med. 2023;137(5):1497–504. 

20. Nushi V, Santos R, Oliveira A, Francisco A, Brkić H, Palmela Pereira C. Dental age assessment using a deep 

learning approach. Programme & Book of Abstracts. Zagreb: IOFOS; 2023. p. 46. 

21. Alves da Silva RH, Biancalana RC, Berketa J, Bernitz H, Briers TM, Brkić H, Cameriere R, Capitaneu C, 

Chowdhry A, Cimrmancic MA, et al. Textbook of Forensic Odonto-Stomatology by IOFOS. 2021. 

22. Pereira CP, Santos R, Nushi V, Rodrigues A, Augusto D, Ionel V. Forensic sex classification using cut-off values 

from cranio-mandibular radiologic parameters. J Stomatol. 2024;77(1):14–20. 

23. Pereira CP, Rodrigues A, Augusto D, Santos A, Nushi V, Santos R. Dental age assessment and dental scoring 

systems: combined different statistical methods. Int J Leg Med. 2024;138(4):1533–57. 



AIdentifyAGE International Seminar  Proceedings Book 2025 

 
 

Palmela Pereira C                                                                                                                         14 

 

24. Alves J, Pereira CP, Santos R. Sexual classification based on orthopantomographs. In: Proceedings of the 

International Conference on Congress of the Portuguese Statistical Society. Cham: Springer Nature Switzerland; 

2021. p. 99–111. 

25. Alves J, Pereira CP, Santos R. Sexual classification based on. In: New Frontiers in Statistics and Data Science: 

SPE2023, Guimarães, Portugal, October 11–14. Springer Nature; 2025. p. 99. 

26. Pereira CP, Correia M, Augusto D, Coutinho F, Salvado Silva F, Santos R. Forensic sex classification by 

convolutional neural network approach by VGG16 model: accuracy, precision and sensitivity. Int J Leg Med. 

2025;139(3):1381–93. 

27. Palmela Pereira C, Antunes P, Rodrigues A, Salvado F, Santos R. Bone age and dental age to assess criminal 

responsibility: Part II. Int J Leg Med. 2025;139(4):1707–19. 

28. Palmela Pereira C, Carvalho R, Augusto D, Almeida T, Francisco AP, Salvado e Silva F, Santos R. Development 

of artificial intelligence-based algorithms for the process of human identification through dental evidence. Int J 

Leg Med. 2025;1–16. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



AIdentifyAGE International Seminar  Proceedings Book 2025 

 
 

Francisco A                                                                                                                                   15 

 

On the use of national and European digital infrastructure for 

advancing AI in forensic medicine 

Alexandre P. Francisco 

Full Professor, Instituto Superior Técnico, Universidade de Lisboa. 

INESC-ID Lisboa.  

 

 

Abstract 

The National Distributed Computing Infrastructure (INCD), now the National Center for 

Advanced Computing (CNCA), integrated into the European High Performance 

Computing Joint Undertaking (EuroHPC JU), provides essential computational resources 

to the Portuguese scientific community. These resources are pivotal for advancing 

artificial intelligence (AI) applications across various domains, including forensic 

medicine. Forensic age estimation (FAE), a critical task in legal and humanitarian 

contexts, is one such applications that benefits significantly from the computational 

power and scalability offered by these infrastructures. 

These brief notes aim to highlight the importance of available resources, their application 

in AI-driven forensic medicine, and the knowledge required by developers and end users 

to effectively utilize these infrastructures. As well as the challenges of balancing 

computational resource usage with data protection and privacy concerns. The 

AIdentifyAGE project, which leverages these infrastructures to develop AI models for 

forensic age estimation, serves as a case study to illustrate the advantages and limitations 

encountered during the project. By highlighting the transformative potential of national 

and European digital infrastructures, this work underscores their role in advancing 

forensic medicine and fostering innovation in AI applications. 

Introduction 

The integration of artificial intelligence (AI) into forensic medicine has opened new 

avenues for addressing complex medico-legal challenges. Among these, forensic age 

estimation (FAE) has emerged as a critical application, particularly in contexts such as 

immigration, criminal justice, and human rights. Traditional methods for FAE, which 

often rely on expert interpretation of radiological images, are time-consuming, subjective, 



AIdentifyAGE International Seminar  Proceedings Book 2025 

 
 

Francisco A                                                                                                                                   16 

 

and prone to variability. AI offers a promising alternative, enabling automated, accurate, 

and scalable solutions.  

However, the development and deployment of AI models for forensic medicine are 

computationally demanding. Training deep learning models requires access to large 

datasets, significant processing power, and efficient algorithms. National and European 

digital infrastructures, such as the National Distributed Computing Infrastructure (INCD), 

now the National Center for Advanced Computing (CNCA), and the European High 

Performance Computing Joint Undertaking (EuroHPC JU), provide the necessary 

resources to overcome these challenges. These infrastructures enable researchers to train 

and deploy complex AI models, accelerating innovation in forensic medicine. 

We focus on the use of these digital infrastructures for advancing AI in forensic medicine, 

with a particular emphasis on the AIdentifyAGE project. We highlight the resources 

available, the knowledge required to utilize them, and the challenges of balancing 

computational efficiency with data protection and privacy. The AIdentifyAGE project 

serves as a case study to illustrate the potential and limitations of these infrastructures in 

forensic age estimation. 

National and European Digital Infrastructures 

The National Distributed Computing Infrastructure (INCD), now the National Center for 

Advanced Computing (CNCA), provides a robust computational ecosystem for the 

Portuguese scientific community. Integrated into the European High Performance 

Computing Joint Undertaking (EuroHPC JU), these resources include high-performance 

computing (HPC) clusters, storage systems, and software tools designed to support a wide 

range of research activities. For AI applications in forensic medicine, these resources are 

invaluable, offering the computational power needed to train deep learning models on 

large datasets.  

The EuroHPC JU allows the European Union and the EuroHPC JU participating countries 

to coordinate their efforts and pool their resources to make Europe a world leader in 

supercomputing. This boosts Europe's scientific excellence and industrial strength and 

supports the digital transformation of its economy while ensuring its technological 

sovereignty. By integrating resources from multiple countries, it provides researchers 

with access to some of the most powerful computational tools available. This 
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collaborative approach not only enhances computational capacity but also fosters 

knowledge sharing and innovation across borders. 

Advancing AI in Forensic Medicine 

Forensic age estimation involves analyzing biological markers, such as bone development 

and dental structures, to determine an individual's age. Traditional methods rely on expert 

interpretation of radiological images, which can be subjective and inconsistent. AI-driven 

approaches, particularly those based on deep learning, offer a more objective and scalable 

solution. However, these methods are computationally intensive, requiring significant 

processing power and access to large, high-quality datasets. 

HPC infrastructures, such as those provided by the CNCA, address these challenges by 

offering the computational resources needed to train and deploy AI models. These 

infrastructures enable researchers to experiment with different model architectures, 

optimize hyperparameters, and train deep learning models, all of which are critical for 

advancing the state of the art in forensic age estimation. 

To effectively utilize HPC resources, developers and end users must possess a certain 

level of technical expertise. This includes knowledge of programming languages, such as 

Python, and frameworks for AI development, such as TensorFlow and PyTorch. 

Additionally, users must be familiar with the specific requirements and configurations of 

HPC systems, including job scheduling, data management, and performance 

optimization. 

To address this need, the CNCA offers training programs and resources to help 

researchers and developers build the necessary skills. These programs cover topics such 

as parallel computing, data management, and AI model development, providing a solid 

foundation for leveraging HPC infrastructures in forensic medicine. 

The AIdentifyAGE Project: A Case Study 

The AIdentifyAGE project (https://github.com/AIdentifyAGE) is a pioneering initiative 

that demonstrates the potential of AI and HPC in forensic medicine. The project focuses 

on developing state-of-the-art AI models for forensic age estimation, leveraging the 

computational resources available to researchers. 

The AIdentifyAGE project employs advanced deep learning techniques, such as 

convolutional neural networks (CNNs), including several different architectures, to 

analyze radiological images and estimate age with high accuracy. The project utilizes 

https://github.com/AIdentifyAGE
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HPC resources to train these models on large datasets, enabling rapid experimentation 

and optimization. By integrating domain expertise in forensic medicine with cutting-edge 

AI methodologies, the project aims to set a new standard for forensic age estimation. 

Preliminary results from the AIdentifyAGE project highlight the transformative potential 

of AI and HPC in forensic medicine. The models developed by the project have achieved 

state-of-the-art performance, with accuracy levels surpassing those of traditional 

methods. These results demonstrate the value of integrating AI and HPC in forensic 

medicine, offering a scalable and efficient solution to a critical challenge. 

Challenges and Ethical Considerations 

While the use of HPC infrastructures offers significant advantages, the high cost of HPC 

resources may pose a barrier to entry for some researchers, highlighting the need for 

continued investment in accessible and affordable digital infrastructures. And hence the 

importance of using shared resources, such as those made available by CNCA. 

But it raises then important challenges and ethical considerations. Data protection and 

privacy are particularly critical in forensic medicine, where sensitive personal 

information is often involved. Ensuring compliance with data protection regulations, such 

as the General Data Protection Regulation (GDPR), is essential to maintain public trust 

and protect individual rights. Hence data management is of crucial importance when using 

these shared infrastructures, and both developers and end users must include data 

management policies in their activities. 

Addressing these challenges will be critical to ensuring the responsible and effective use 

of AI and HPC in forensic medicine. 

Conclusion 

The integration of national and European digital infrastructures, such as the CNCA and 

the EuroHPC, has the potential to revolutionize forensic medicine. By providing the 

computational resources needed to develop and deploy advanced AI models, these 

infrastructures enable researchers to address critical challenges in forensic age estimation 

and other medico-legal applications. The AIdentifyAGE project serves as a compelling 

example of the transformative potential of these technologies, demonstrating how AI and 

HPC can be used to enhance forensic medicine. 

As we continue to explore the possibilities of AI and HPC in forensic medicine, it is 

essential to address the associated challenges, including data protection, privacy, and 

accessibility. By doing so, we can ensure that these technologies are used responsibly and 

effectively, paving the way for future innovations in the field. 
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Law still does not have the appropriate instruments to regulate what digital technology is 

doing. Thus, despite many texts, some reflection and countless courses and conferences, 

the necessary time is lacking to gather the relevant information that allows for the 

acquisition of specific legal knowledge and a sapientia iuris, both necessary for Law to 

be able to discipline one of the areas of knowledge that most threatens the human identity 

of the natural person. 

 

The unregulated predatory capitalist system in which we live has allowed digital 

companies, which have transformed the most intimate aspects of our lives into data – that 

which belongs to the reserve of Humanity that makes each of us a subject different from 

the others and identifies us as unique persons –, to commercialise parts of us (what Law 

considers “outside commerce”). 

 

On the other hand, the so-called AI, which is neither intelligent nor artificial (millions of 

people working for what is presented as AI and where there is no possibility of thought, 

but only accumulation and results of the crossing of given information), with its easy siren 

song, is leading the people who use it (and who only use AI because they seem to have 

no other) to become subjected to digital computational logic, limiting their thought and 

creativity. 

 

Legal practitioners are not prepared to deal with the “digital invasion” of their creative 

process. If the ars inveniendi that characterises the creation of Law was already greatly 

impaired by the corporate colonisation of the State’s legalistic positivism, which placed 

the law at the service of the market despite people, the digital AI systems may bring about 

the collapse of the possibility of a Law that limits the statute – the only guarantee of the 

existence of a Rule of Law. 
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In conclusion: silently and gradually, through the use of “machines” and what they give 

us, we are losing cognitive capacities that protect us from manipulations that use AI and 

the digital environment for authoritarian drifts that seek legal legitimisation in laws and 

procedures contrary to Law, eliminating the conditions that make possible the human 

work of its creators – the jurisprudentes. 

 

With this realisation and the need to prevent the machinisation of the human through the 

destruction of the person, it becomes important to make use of the digital environment of 

cyberspace, without borders, to defend the universality of Law created by jurisprudentes. 

 

Indeed, cyberspace without physical borders or political barriers, where the digital 

operates, makes obsolete the legal instruments in force within States, products of the 

exercise of their sovereign powers. Data circulates freely in cyberspace, with 

technological advances bringing down all legal attempts by States to assert sovereignty 

over digital space and to politically appropriate data. 

 

Companies, owners of these technologies, take advantage of the situation to extract 

maximum profits from the deregulation caused by the impossibility of legal control. 

 

This situation has rendered statute and regulations inadequate and ineffective forms of 

legally disciplining digital reality and preventing its harmful effects on the 

rehumanisation of people and on the credibility of Law/Legal systems in today’s 

digitalised societies. 

 

Thus, the new digital era makes possible a new legal age, overcoming the totalitarian 

identification between Law and Statute, in which the jurisprudentes were confined to 

universities, with no space of their own in the dissemination of the rules of Law, which 

must serve as references in the interpretation of legal and regulatory norms with a view 

to their application. 

 

Conclusion 

In the universe of Law, the new digital era allows a return to the rules created, interpreted 

and applied by jurisprudentes, opening new and necessary paths for the Rule of Law. The 
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machine, as a means and instrument of digital technology, plays an important role in the 

Law of the future, as an indispensable auxiliary. It can and must exercise this 

complementarity, but, although capable of performing basic reasoning, it is incapable of 

thinking and choosing to fail. 

 

It is up to the jurisprudentes to assume the academic and social responsibility of making 

full use of digital technology and AI to improve the service that Law provides to society, 

defending the humanity of persons and ensuring just solutions for each concrete case in 

which conflicts and misunderstandings exist. As well as calling attention to the 

anthropological danger of an improper, intense and systematic use of AI. 
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Since the 1990s, due to increasing cross-border migration movements in Germany and 

other European countries, there has been a growing proportion of the population without 

verified birth dates. This development was accompanied by a rise in the number of age 

assessments commissioned by courts and authorities, particularly when the actual age of 

individuals with questionable age claims was legally significant. 

On March 10, 2000, the inaugural meeting of the Study Group on Forensic Age 

Diagnostics (AGFAD) of the German Society of Legal Medicine was held in Berlin. In 

addition to numerous forensic medical experts, anthropologists, pediatricians, 

radiologists, and dentists participated in the meeting. 

The participants agreed to hold meetings of the Study Group once or twice a year. While 

the initial meetings focused on clarifying organizational matters and discussing and 

adopting AGFAD's recommendations, scientific presentations increasingly became the 

central focus of the meetings in later years. Practical experiences of experts working in 

various countries, current research findings, as well as legal and statistical aspects of 

forensic age assessments were presented and discussed. In recent years, studies on 

radiation-free imaging techniques, molecular genetic methods, and the application of 

artificial intelligence in forensic age assessments have also been introduced. 

In order to make the meetings accessible to an international professional audience, both 

German and English presentations were held at the 11th AGFAD meeting in 2008. Since 

the 12th meeting in 2009, English has been the sole official language of the conference 

Immediately after the first AGFAD meeting, work quickly began on developing the 

“Recommendations for Age Diagnostics in Criminal Proceedings.” These were adopted 
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at the second AGFAD meeting in September 2000 and were published the following year 

in the journal Rechtsmedizin. 

For age estimation in criminal proceedings, the following combination of methods was 

recommended: 

1. Physical examination including medical history, 

2. X-ray examination of the hand, 

3. Dental examination with an orthopantomogram. 

To assess whether the 21st year of life had been completed, an additional X-ray or CT 

scan of the clavicles was recommended. 

These individual examinations should be conducted by specialists with forensic 

experience and compiled into a comprehensive report by a coordinating expert. 

The recommendations also defined the following requirements for the reference studies 

used: 

• Adequate sample size, taking into account the number of recorded age groups and 

population subgroups, 

• Verified age data of the subjects, 

• Even age distribution, 

• Separation by sex, 

• Indication of the time of examination, 

• Clear definition of the features examined, 

• Detailed description of the methodology, 

• Information about the reference population in terms of genetic-geographical 

origin, socioeconomic status, and health condition, 

• Specification of sample size, mean value, and a measure of dispersion for each 

feature studied. 

The recommendations also included guidelines for writing the expert report. Depending 

on the investigation’s objective, the report should specify either the most probable age 

and/or the probability that the stated age is accurate or that a legally relevant age threshold 

has been exceeded. The methods and reference studies used for the age assessment must 
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be listed in the report. For each feature examined, the most probable age and the 

dispersion measure of the reference population should be provided. Variations such as 

different genetic-geographical origin, differing socioeconomic status, or development-

affecting diseases should be discussed in the report. 

An update of the recommendations was issued in 2008. The main change was that, based 

on newly published studies, radiological assessment of clavicular ossification was 

recommended as sufficient proof for determining the completion of the 18th year of life. 

An English version of the updated recommendations was published in the International 

Journal of Legal Medicine. 

In a 2016 article published in the Deutsches Ärzteblatt, another innovation—the so-called 

minimum age concept—was introduced. The minimum age concept is applied when 

exceeding a legally relevant age threshold must be assessed with the highest standard of 

proof (“beyond reasonable doubt”). The minimum age is derived from the lowest age in 

the reference study for the observed feature expression. It is therefore the age of the 

youngest person in the reference population who exhibited that particular feature. When 

examining multiple systems, the highest determined minimum age is decisive. 

The application of the minimum age concept ensures that the forensic age of the assessed 

individual is never overestimated, but rather always lies below the actual age. If the 

minimum age is above the legally relevant threshold, it is proven beyond reasonable doubt 

that this threshold has been exceeded. If the determined minimum age is higher than the 

age stated by the examined individual, that stated age can be practically ruled out. If the 

stated age is higher than the determined minimum age, it is consistent with the findings. 

The article also emphasized that the methodological recommendations outlined are 

applicable to age assessments outside of criminal proceedings, provided there is a legal 

basis for conducting X-ray examinations without medical indication. 

To ensure quality control of the issued age assessment reports, AGFAD has been 

conducting proficiency tests since 2002. For each proficiency test, participants are 

provided with hand radiographs and orthopantomograms for two cases. If the hand 

skeleton is fully developed, CT scans of the clavicles are also sent. Additional information 

includes the stated age, country of origin, body height and weight of the individuals to be 

assessed, as well as medical history details. Participants are requested to prepare complete 
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reports in German or English, in accordance with the updated AGFAD recommendations. 

All participants receive a certificate and a written evaluation of the proficiency test. 

Successful participants are published on the AGFAD homepage. 
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After all permanent teeth have completed their growth and development, the period of 

adulthood and old age begins. This stage is generally considered to extend from around 

the age of twenty-four until death. During this period, assessment is based on the changes 

that occur in the teeth over the course of life. 

The first observable feature is abrasion, or dental wear, which becomes apparent from 

approximately the age of twenty-five onwards. Today, numerous methods are available 

that rely on dental wear, as well as invasive techniques in cases where a tooth must be 

sacrificed to allow microscopic and macroscopic examination of changes within the 

dental tissues. 

Methods for assessing dental age applicable to adults can be divided into morphological 

and radiological techniques. Although many methods are available, it is recommended 

that those based on non-destructive analysis of the sample be used in forensic and 

bioarchaeological research. 

The most significant changes are related to the translucency of apical dentine, the 

deposition of dental cementum, the formation of secondary dentine in the pulp chamber 

and root canals, and the level of alveolar bone, which leaves a distinct marker on the root 

of the tooth. This was first published by Gustafson in 1947, who is considered a pioneer 

in establishing a methodology for assessing dental age in adults. Numerous modifications 

of his methodology followed, the most significant being that of Johanson in 1971. The 

combination of periodontal recession and apical translucency is a simple, non-destructive 

method introduced by Lamendin in 1990. 

The three most common non-destructive age assessment methods are the analysis 

occlusal tooth wear, tooth root translucency, and the pulp-to-tooth surface ratio. It is 

therefore advisable to combine several methods to increase the level of confidence and 

success rate in age determination. 
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In contrast to non-destructive techniques, destructive methods are also used to estimate 

dental age. Mineralisation of hard dental tissues occurs during the growth and 

development of enamel, dentine, and dental cementum. Calcium hydroxyapatite is the 

principal and most common inorganic substance incorporated into collagen networks that 

precede the final formation of these tissues. The process of mineral deposition is not 

constant but takes place at intervals of several days or months. Incremental lines within 

enamel, dentine, and dental cementum have been used to estimate dental age, but these 

methods require complex sample preparation and skilled laboratory personnel. 

Today, the most commonly used methods worldwide for estimating dental age are those 

based on dental radiographs, such as the Kvaal and Cameriere methods applied to 

maxillary canines. 

This presentation will showcase research on the assessment of dental age based on the 

analysis of dental tissues, conducted at the Laboratory for Hard Dental Tissues, 

Department of Dental Anthropology, University of Zagreb School of Dental Medicine, 

Croatia. 
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Forensic science is a field of knowledge that brings together specialists from very 

different disciplines and, in this case, from the judicial system. 

One of the fields of choice for its intervention is forensic age estimation. 

It is well known that the parameter of age is central to the entire legal system, regardless 

of the jurisdiction involved (civil, criminal, administrative, family and juvenile, etc.), with 

chronological age being the time between birth and the moment of calculation. 

Under Portuguese law, minority, and within this, establishing a person's actual age, is 

fundamental to the exercise and enjoyment of civil or political rights, to criminal (non-

)accountability, or to guaranteeing access to the promotion and protection of rights and 

interests – cf. Articles 1 of the Convention on the Rights of the Child, 122 of the Civil 

Code, 9 and 19, both of the Penal Code, 1 of the Educational Guardianship Law, 5(a) of 

the Law on the Protection of Children and Young People in Danger, and 2(l) l) and m) of 

Law No. 27/2008 of 30 June (Granting of asylum or subsidiary protection). 

When dealing with a separated or unaccompanied child or young person who is 

undocumented or whose identification details are not reliable, it is impossible to 

determine their chronological age. 

If these are applicants or beneficiaries of international protection, and it is not possible to 

use that concept (chronological age), the concept of biological age must be used, which 

is linked to knowledge of the changes that various organic and functional parameters, 
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known as biological markers of ageing in the human body, undergo over time, as they are 

sensitive to genetic and environmental factors. 

In addition to a personal interview, AIMA, I.P. may resort to medical expertise, through 

a non-invasive expert examination, assuming that the applicant is a minor if there are 

reasonable doubts. The applicant must be informed that their age will be determined 

through this expert examination, the consent of their representative must be obtained, and 

it must be made clear that refusal to undergo the examination does not result in the 

rejection of the application for international protection, nor does it prevent a decision 

from being made on the application – see Article 79(5) to (8) of Law No. 27/2008 of 30 

June. 

In forensic medicine, the concept of estimated age arises as the assessment of a person's 

continuous development processes since birth, and it is clear that what is intended to be 

estimated in the first phase of legal proceedings, through biological age, is chronological 

age.   

Among the biological indicators - bones and teeth - these are the ones that allow for the 

most accurate estimation of biological age, as they are the least susceptible to the 

influence of genetic and environmental factors.   

There are other biological parameters for estimating age, such as estimating age by sexual 

maturity and physical development. However, these two are not reliable biological 

criteria for chronological age, as they are largely influenced by genetic and environmental 

factors, in addition to the fact that they are methods that offend human dignity and violate 

fundamental human rights. 

Similarly, holistic methods, such as psychological interviews and age assessment 

interviews, which, not being medical methods, do not serve the purpose of determining 

biological age accurately, but can help to better contextualise the past living conditions 

of the child or young person – cf. Article 4(3) of Directive 2011/95/EU of 13 December 

(lays down standards for the conditions to be met by third-country nationals or stateless 

persons in order to qualify for international protection, a uniform status for refugees or 

persons eligible for subsidiary protection and the content of the protection granted). 
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In fact, if the aim is to estimate biological age as accurately and quickly as possible, then 

these two methods are not suitable, as they do not reflect chronological age, but only 

psychological age, which is not the concept enshrined in Portuguese law.   

Medical-dental expertise, carried out in a medical-legal context with a view to estimating 

age, is guided by the following principles:  

- Best interests of the child: this is the cornerstone of family and children's jurisdiction, 

enshrined, for example, in Article 3 of the Convention on the Rights of the Child, Article 

24(2) of the Charter of Fundamental Rights of the European Union, and Article 1(2) of 

the European Convention on the Exercise of Children's Rights. of the Charter of 

Fundamental Rights of the European Union, and 1(2) of the European Convention on the 

Exercise of Children's Rights, all of which are legally binding instruments for the 

Portuguese State, in accordance with Article 8(2) and (4) of the Constitution of the 

Portuguese Republic; 

- Autonomy: based on informed and enlightened consent, which presupposes 

informational self-determination, the guarantee of participation and expression of 

opinion, in accordance with their degree of maturity and understanding, and the right to 

dissent, enshrined, for example, in Articles 12 and 13(1) of the Convention on the Rights 

of the Child, Articles 5 and 6(2) of the Convention on Human Rights and Biomedicine, 

Articles 3 to 6 of the European Convention on the Exercise of Children's Rights, 1878. 

Articles 1901(2) and 1901(2) of the Civil Code, and Articles 8(1), 22, 23, 24 and 25 of 

the Code of Ethics of the Portuguese Dental Association (approved by Regulation No. 

515/2019). 

- Primum non nocere (do no harm): the obligation not to inflict harm intentionally, which 

is linked to the duty not to harm or cause harm to the patient. 

- Beneficence: this means that medical acts should help someone, using healthcare 

resources in the best way possible for the benefit of the patient, acting in their best 

interests and maximising the benefits;  
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- Benefit of the doubt: in terms of legal expression for the protection and asylum 

procedures of the respective applicant, it means that, once the examinations have been 

completed and the doubt persists, the presumption of minority must be opted for;  

However, it should be noted that in criminal matters, if the age of a victim is at issue (e.g., 

in sexual offences), the doubt cannot be resolved to the detriment of the defendant. 

- Application of minimally invasive methods: thus, it is understood that an invasive 

method is one that requires a cutting instrument; 

- Justice: this consists of equal treatment, the equal distribution of health resources to all 

those who have the same needs and are in similar conditions, the ethical obligation to 

treat each person according to what is morally correct and appropriate, in essence, to give 

each person their due. 

Methods of estimating age can be bone methods (a method widely used for non-adults, 

which is indirect because it involves performing an X-ray examination of the left hand 

and wrist) and dental methods, which can be direct (from the oral cavity) or indirect (with 

imaging tests), invasive or non-invasive. 

As there are several systems for classifying stages of dental development, the judicial 

system will consider the most reliable method to be the one that is most trustworthy, 

objective, repeatable and accurate. 

As a final note, it should be added that the Committee on the Rights of the Child, in its 

Concluding Observations on Portugal's fifth and sixth periodic reports – adopted at its 

82nd session (9 to 27 September 2019), in the chapter dedicated to “Refugee, migrant and 

asylum-seeking children”, states that:  

‘41. … the Committee expresses concern about: 

(e) The procedures for conducting age assessments. 

42. With reference to the joint general comments No. 3 and No. 4 (2017) of the Committee 

on the Protection of the Rights of All Migrant Workers and Members of Their Families / 

No. 22 and No. 23 (2017) of the Committee on the Rights of the Child, on the human 
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rights of children in the context of international migration, the Committee recommends 

that the State party: 

(e) Continue to apply multidisciplinary and transparent age assessment procedures that 

are in line with international standards and adequately train professionals to ensure that 

the psychological aspects and personal circumstances of the person being assessed are 

taken into account. 
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