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We need cheap early-warning systems



COVID-19:

Sanyaolu et al. “Comorbidity and its impact on patients with 
COVID-19”, SN comprehensive clinical medicine 2020

Buolamwini and Gebru “Gender shades: Intersectional accuracy 
disparities in commercial gender classification” Conference on 
fairness, accountability and transparency 2018

Robust AI that leaves no one behind



A) Personalised respiratory progression B) Fair respiratory AI

C) Looking forward

jplenio on pixabayDang et al. “Conditional neural ODE processes for individual 
disease progression forecasting: a case study on COVID-19”, 
SIGKDD 2023

Carey et al. “Fairness in AI for healthcare”, Future 
Healthcare Journal, 2024



Individual disease progression forecasting

• Based on a few past observations

• Irregularly sampled time-series

• Data sparsity

• Personalised to individual

Dang et al. “Conditional neural ODE processes for individual 
disease progression forecasting: a case study on COVID-19”, 
SIGKDD 2023



CNDP: Conditional Neural ODE processes

Dang et al. “Conditional neural ODE processes for individual 
disease progression forecasting: a case study on COVID-19”, 
SIGKDD 2023



CNDP: COVID-19 test case

Dang et al. “Conditional neural ODE processes for individual 
disease progression forecasting: a case study on COVID-19”, 
SIGKDD 2023

• Mobile-sourced longitudinal dataset

• 212 participants -- F/M/U: 110/90/12

• Each participant submitted: 5-385 samples



EPSRC RELOAD: Respiratory Tract Infections

iOS  Android

By Evelyn Zhang

Breath Tracker app



CNDP: Respiratory Tract Infection test case

• Binary RTI detection

• Mobile-sourced longitudinal dataset

• 463 users (178 with at least 1 positive RTI)

Approach AU-ROC

PANN features + Gaussian Process .779

CNDP .850
WORK

IN
PROGRESS

With Evelyn Zhang and consortium
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Fairness definitions

Ground truth Model prediction
Group fairness

• Minimise Δ AU-ROC, Δ ECE

Max-min fairness
• Maximise Worst AU-ROC, Worst ECE

Ricci et al. “Addressing fairness in artificial intelligence for medical 
imaging” Nature communications 2022



Fair methods usually need sensitive info…

…to unlearn bias

• Is this a problem?
a. Confidential, or not shared

b. Whac-a-mole effect

c. Unknown bias dimensions a-priori
Wikipedia

Li et al., “A whac-a-mole dilemma: Shortcuts come in multiples 
where mitigating one amplifies others”, CVPR 2023



Group-agnostic methods for audio

• Selected experiments setup:
• Wav2Vec 2.0 Base encoder

• UK COVID-19 data subset

SUBMITTED

• Revisiting robust methods:
• Weight averaging (SWAD)

• Flatness seeking (SAM)

• Model Ensembles

Rizos et al., “Group-Agnostic Fairness in Machine Audition”, Interspeech 2025

Binary COVID-19 detection



“as the COVID-19 pandemic demonstrated,
infectious diseases do not respect borders”

Future pandemics?



“The CDC reported 864 cases of hantavirus in 
the US between 1993 and 2022.”

“mortality rate is approximately 38%”

Rare and deadly diseases?



Cheap early-warning systems

Robust AI to leave no one behind

“The CDC reported 864 cases of hantavirus in 
the US between 1993 and 2022.”

“mortality rate is approximately 38%”

Rare and deadly diseases?
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