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Real-time Fatigue Modeling

Can I go harder?

Real-time “battery gauge”
• “How long can I sustain an effort?”
• “What do I have left in the tank?”
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Race Profile
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Hard racing Dropped



Fitness Signature

• Peak Power (PP): Maximal power

• High Intensity Energy (HIE): ~anaerobic work capacity

• Threshold Power (TP): Max sustained ~60 min power

• Lower Threshold Power (LTP): full HIE/TP depletion
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Fitness “Breakthroughs” and Re-assessment
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1047 PP

23.5 HIE

241 TP

175 XSS

1047 PP

25.4 HIE

246 TP

151 XSS



“Traditional” Workout Design
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Manual workout adjustment & estimation to 260W

3x5 min @ 300W5x30s @ 400W

3:30min @ 220W

Too much stress? Too little stress?
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“Smart” Strain-based Workouts?

Intensity/duration 

adjusts real-time to 

achieve strain goals

Fatigue/MPA targets for intervals AND recovery
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Different Athlete Types
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Different physiologies

Same workout ≠ same strain
↑ customization of  workouts & training
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57:49

59:01

“Smart” Strain-based Workouts?



Racing with Power & MPA
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Real-time TT Pacing Feedback

• How to pace headwind section?

• How to pace a hill?
• “Hammer” through it?
• Reduce pace/gearing @ set MPA?
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Team Time Trial (TTT) Modeling

Team maintains even speed/pace
• Riders ride to pre-planned MPA decrease

• Variable but optimized duration of  pulls
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Summary

Valuable field research tool

Advanced training tool
Athlete analysis

Individualization

Planning

Optimized workouts

Advanced racing tool
Real-time decision making

Pacing optimization
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