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Attention Training System Integrating
Attention-Deficit/Hyperactivity Disorder Databases
with Large Language Models
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Abstract

Attention-deficit/hyperactivity disorder (ADHD) is a prevalent
neurodevelopmental condition that impairs children’s learning,
self-regulation, and daily functioning. Traditional diagnosis
depends on clinicians’ subjective judgment and questionnaires,
offering neither scientific immediacy nor a sustained training
mechanism. To address these gaps, we created the Attention
Training System Integrating Attention-Deficit/Hyperactivity
Disorder Databases with Large Language Models (Fig. 1), a home-
based platform that combines an embedded brain-computer
interface (BCl), gamified attention testing, Al analytics, and
natural-language generation to deliver personalized training
with real-time, explainable feedback.

Module A - Sigma COG gamified assessment. Sigma COG, our
proprietary attention game modeled on the clinical Continuous
Performance Test, features randomized stimulus intervals and
comprehensive behavioral metrics. Using CPT norms, it maps
nine key indicators to standardized T-scores through multivariate
regression, aligning in-game data with clinical standards and
enhancing interpretability and applicability.

Module B - Wireless eight-channel BCl and EEG analytics. A novel
semi-dry, eight-channel wireless BCI captures high-quality EEG
during both resting and gameplay phases, balancing pediatric

relevant facts before generating output. Leveraging this RAG-
powered database, the system produces personalized training
feedback, conducts knowledge-centric Q&A, and supplies trans-
parent explanations. These functions extend seamlessly to tele-
health consultations, home-based coaching, and clinician-
education settings, markedly boosting user interaction and real-
world applicability.

To date, we have compiled nearly 250 pediatric EEG records from
northern, central, and southern Taiwan, providing diverse data
for system optimization and clinical validation. The platform is
low-cost, easy to deploy at home, offers immediate feedback,
and scales readily. Beyond ADHD diagnosis and training, its
architecture can be adapted to smart-health applications such
as migraine management, sleep monitoring, and neurocognitive
disorder care. Future integration with Quanta Computer’s QOCA
AIR smart-health ecosystem will further merge cloud analytics
with home interventions, advancing human-centric ADHD care
and paving the way toward multi-condition, multi-scenario
intelligent healthcare.
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brain-wave trends; over 100 EEG datasets have already informed
robust model development and clinically interpretable insights.

Module C - ADHD-specific large language model with Retrieval-
Augmented Generation (RAG). This component fuses EEG-derived
and behavioral features to train ADHD diagnostic classifiers and
behavioral regression models. A RAG pipeline (Fig. 2) continuously
builds and refreshes an ADHD knowledge base—aggregating
DSM-5 criteria, SNAP-1V scores, curated behavioral datasets, and
EEG feature libraries—so that the model can retrieve the most
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Fig. 2 Architecture overview of RAG-based ADHD knowledge integration with LLMs.
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