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The Journey So Far (2022-2024)

● 2022: Customizing SAFTE-FAST 

Workload settings at JAL.

● 2024: NASA TLX Field Research 

on B737 with IBR.

○ Result: Decay ratio 

algorithms validated, but 

Workload remained an 

approximation.

● Combined Capacity (CC): 

A simple 1:1:1 sum of 

Effectiveness, Sleep Reservoir, 

and Flipped Workload.
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The Pilot's Doubt & The Initial Goal

● The Operational Reality: Does 

a simple 1:1:1 ratio truly reflect 

human performance?

● The Missing Piece: Lack of a 

scientific, physical backing for 

CC.

● Initial Goal: Finding the 

"optimum mixing ratio" using 

physical flight data (TDZ).
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The Data Wall & The Information Paradox

● Privacy Constraints: Impossible to link individual FDM to individual pilot CC.

● Over 99% Noise: Destination, runway, and weather dominate TDZ impact.

● The Fatigue Report Paradox: Severe fatigue actually reduces report submission 

rates.
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Breakthrough via Constraints

● Methodology: 

Aggregating data 

by "Month" and 

"Flight Number".

● Implicitly fixing the 

Destination, 

Approach Type, 

and Time of Day.

● Result: 

"Concentrating 

the Fatigue 

Signature" by 

canceling 

environmental 

noise.

Passive Noise Canceling
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The Pivot to Probability & The "Biological Cliff"

● "Unstable Landing" 

Definition: The worst 20% of 

TDZ variance per fleet.

● The Green Zone (CC ≥ 

84.0): Stable baseline risk.

● Progressive Risk Elevation

(CC 84.0 - 78.0): Relative 

risk increases by 25%.

● The Red Zone (CC < 78.0): 

The Unpredictable Domain 

(Trend collapses).
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Year-over-Year Proof (2024 vs 2025 Data)

● Confirming 

robustness and 

reproducibility.

● Identical 

Progressive Risk 

Elevation across 

both years (78.0).
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Sample size and Weighted TDZ Variance
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The Future Vision

Active Noise Canceling & Workload Inverse Calculation

● Next Stage: Overcoming 

compliance walls for 

flight-by-flight granular 

data.

● Mixed-Effects Models 

("Active Noise 

Canceling") to prove 

micro-causality.

● The Ultimate Goal: 

Inverse calculation of 

intrinsic airport-specific 

"Workload" from FDM 

data.
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