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Abstract

We present an end-to-end Al-assisted oral health screening system for Thailand's one-million-strong
village health volunteer (VHV) network. The system enforces standardized image capture, performs
calibrated automatic image-quality gating, classifies six oral conditions fully offline in the browser
(MobileNetV2 embeddings + linear head via ONNX Runtime Web, 0.12 s/image), explains its
decisions via class activation maps with pulsing anatomical pointers, and closes the loop with a
referral-tracking workflow. Using leakage-controlled, group-aware evaluation on 13,862 public images
(10-27% near-duplicates detected per class), the prototype achieves 72.8% six-class and 86.1% triage-
level accuracy. The work's primary contributions are systemic: a multi-tier label-verification
methodology, a self-improving data flywheel in which confirmed referrals become expert-grade
training labels, and a privacy-preserving federated scaling architecture in which model knowledge

travels while patient images never leave the originating facility.
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