
Audit of Fairness across Subpopulations
Our large dataset with demographic labels enables audits 
of generalization across subgroups

Time Series Classification Task
Input: short window of multivariate fNIRS 
Output: mental workload intensity level (low vs high)
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Dataset Training & Evaluation ProtocolsOverview

Enable everyday BCI by building classifiers 
that predict mental state using passive fNIRS 
reading (e.g., 30-second window)

Goal:   

1. Generic classifiers benefit noticeably 
from larger training set

2. Generic classifiers outperform both 
subject-specific and fine-tuning 
classifiers

3. Substantial variation exists across users

Benchmark Results 

Subject-specific

Generic

Generic + Fine tuning

Features: fNIRS measurements
•8 channels at 5.2 Hz
•Preprocessing to remove artifacts

Labels : Mental workload intensity
•n-back task:  standard experiment for 
measuring memory workload

68 subjects. Largest open-access fNIRS dataset

Other metadata are also included:
Race, Sex, Age, Handedness  etc  

Contributions:

1. Released the largest open-access fNIRS 
dataset 

2. Proposed standardized training and 
evaluation protocols

3. Provided extensive benchmark results 

Possible Future Uses

1. Sliding-window time series classification
2. Domain generalization
3. Fairness in time series classification

1. Lack of large-scale open-access fNIRS 
dataset 

2. Lack of standardized training and 
evaluation protocols

Barriers:   
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