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ABSTRACT: The early detection of cognitive concerns is crucial for timely intervention and improved patient 

outcomes. However, analyzing large-scale real-world data for cognitive decline presents significant challenges in 

efficiency and accuracy. This paper introduces an Autonomous AI Framework that leverages machine learning and 

natural language processing (NLP) to identify cognitive concerns from diverse datasets, including electronic health 

records (EHRs), social media interactions, and clinical notes. Our approach integrates deep learning models, feature 

selection techniques, and interpretability methods to enhance detection accuracy and provide actionable insights. 

Experimental results demonstrate the framework’s effectiveness in identifying early signs of cognitive issues with high 

precision and recall. 

I. INTRODUCTION 

 Cognitive decline affects millions worldwide, making early identification a critical area of research. Traditional 

diagnostic approaches rely on clinical assessments, which can be time-consuming and inaccessible. AI-driven models 

provide a scalable alternative by analyzing large real-world datasets for cognitive indicators. This paper proposes an 

autonomous AI framework that automates the detection of cognitive concerns, offering a high level of accuracy and 

interpretability. 

II. RELATED WORK 

• AI in Cognitive Health: Overview of existing machine learning models for cognitive impairment detection. 

• Natural Language Processing in Healthcare: Use of NLP techniques to extract insights from unstructured 

text data. 

• Explainable AI (XAI) in Medical Diagnosis: Importance of interpretability in AI-driven cognitive 

assessments. 

III. METHODOLOGY 

• Data Collection and Preprocessing: Aggregation of real-world datasets, including EHRs, transcribed patient 

interactions, and social media text. 

• Feature Engineering: Selection of linguistic, behavioral, and semantic features relevant to cognitive health. 

• Machine Learning Models: Implementation of deep learning architectures (e.g., BERT, LSTMs) and 

ensemble methods for classification. 

• Interpretability Mechanisms: Use of SHAP and attention mechanisms to provide explainable predictions. 

IV. EXPERIMENTAL EVALUATION 

• Datasets: Evaluation on publicly available and proprietary datasets containing cognitive health indicators. 

• Performance Metrics: Precision, recall, F1-score, and AUC-ROC for model validation. 

• Comparison with Baselines: Benchmarking against traditional diagnostic models and existing AI solutions. 

• Ablation Studies: Assessing the impact of different features and model components on detection accuracy. 
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Table 1: Model Performance Comparison 

Model Precision Recall F1-score AUC-ROC 

BERT-based 0.92 0.89 0.90 0.95 

LSTM-based 0.88 0.85 0.86 0.91 

Random Forest 0.82 0.80 0.81 0.87 

Traditional Diagnostic 0.75 0.70 0.72 0.80 

V. RESULTS AND DISCUSSION 

• High Detection Accuracy: Demonstration of improved performance over baseline methods. 

• Robustness Across Datasets: Evaluation of generalization capabilities across diverse data sources. 

• Interpretability Insights: Analysis of AI decision-making to ensure transparency in healthcare applications. 

VI. CONCLUSION AND FUTURE WORK 

 This paper presents an autonomous AI framework for identifying cognitive concerns using real-world data. The results 

indicate that our model effectively detects cognitive decline with high accuracy while maintaining interpretability. 

Future work will focus on expanding the framework to include multimodal data sources and real-time monitoring 

applications. 
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