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Motivation & Problem

➢ Remote Photoplethysmography (rPPG): 

Contactless heart rate measurement.

➢ The Promise: Unsupervised learning reduces 

reliance on expensive labeled data.

➢ The Problem: Training on low-quality “in-the-

wild” videos degrades model performance.

➢ The Missing Step: Evaluating video suitability 

before training.
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Limitations of Prior Work

➢ Traditional VQA: Designed for human vision 

system (HVS), not machine vision system (MVS).

➢ Disconnect: Visually clear ≠ physiologically 

viable.

➢ Standalone SNR metrics: Easily deceived by 

periodic artifacts (e.g., flashing lights).
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Key Contribution

1. rPPG-VQA Framework: A dual-branch method.

• Signal-level integrity + Scene-level reasoning.

2. Two-Stage Adaptive Sampling (TAS): Curates optimal datasets balancing quality 

and diversity.

3. Result: Substantial accuracy improvements on standard benchmarks.
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Method Overview

➢ Input: Unlabeled “in-the-wild” video pool.

➢ Branch 1: Signal-Level Noise Perception 

(Consensus of multiple methods).

➢ Branch 2: Scene-Level Noise Perception 

(MLLM-based reasoning).

➢ Output: Unified Quality Score → Target 

Training Set.
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Method Details

➢ Signal-Level: Multi-method consensus (Frequency + 

Spectral correlation).

✓ Rewards agreement, penalizes outliers (RANSAC).
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➢ Scene-Level: Multimodal large language model (MLLM).

✓ Scores: Head Movement, Illumination, Skin Noise, 

Camera Noise.
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Experiments & Results

➢ Datasets: CAS(ME)² + Celeb-DF (v2) (Training) → PURE & BUAA (Testing).

➢ Key Finding: “Wild” data is a double-edged sword.

➢ Performance: MAE dropped from 11.94 to 0.36 (PURE dataset, Gideon21 method).

➢ Cross-dataset generalization heavily improved.
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Ablation

➢ Why TAS?: Beats Top-K by balancing quality and duration.

➢ Fusion Weight (𝛼): Optimum at 𝛼 = 0.8.

➢ Conclusion: Signal analysis and scene reasoning are strictly complementary.
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Visualization

➢ High Quality Score (0.6 - 1.0): Stable 

illumination, clear face, real physiological 

signal.

➢ Low Quality Score (0.0 - 0.4): Severe 

motion, deepfakes, extreme lighting.
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Conclusion & Take-aways

➢ Take-away 1: VQA tailored for rPPG is indispensable for unsupervised learning.

➢ Take-away 2: rPPG-VQA bridges signal integrity and MLLM scene reasoning.

➢ Code: https://github.com/Tianyang-Dai/rPPG-VQA.
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