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Historical Background



Performance Diagnostics in the Feedback 
Loop of Training Control

Maier et al. (2016)



Objectives of Performance Diagnostics 
in the Context of Exercise Science

Hohmann (1994)

1. Assessment of the current 
performance level

2. Assessment of performance
development

3. Optimisation of training control

4. Estimation of performance
potential



Field of Tension in Elite Sports

mod. nach Hohmann et al. (2002)
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Metabolism and Performance

anaerobic metabolism

aerobic metabolism

carbohydratesfat proteins

lactate

ATP

H++ CO2

O2

energy power
mod. nach Neumann et al. (2013) 
und Heck et al. (2022)



Maximum 
anaerobic power / 

VLamax

[mmol/l/s]

Maximum aerobic 
power /
VO2max

[ml/min]

Power at individual 
anaerobic threshold

[W]

Key Parameters – Performance Diagnostics



Key Parameters – Performance Diagnostics

© Dan Lorang 



Key Parameters – Performance Diagnostics

© Dan Lorang 





Lactate Threshold Tests

© INSCYD

© INSCYD

© Ergonizer; LIHPS



Spiroergometry

© LIHPS



Example: Combined Test Protocol

Maximum anaerobic 
power / VLamax

[mmol/l/s]

Maximum aerobic 
power / VO2max

[ml/min]

Power at individual 
anaerobic threshold

[W]

8 min step test (lactate at 4’ and 8’) 
starting at 100W with steps of 40W until a 
>1mmol/l rise from min 4 to 8 is measured 

Ramp of 25W/min until voluntary 
exhaustion immediately after step test

15s isokinetic sprint incl. pre and post 
lactate measurements

+ validation using calculations according to Weber (2003) and Hauser (2012)

© LIHPS



Metabolic Simulations
„2-Kompartment-Modell nach Mader“ 

( cf. Heck et al. 2022)

© LIHPS



Metabolic Simulations – Re-Test

VO2max

[ml/min/kg]
VLamax 

[mmol/l/s]
Anaerobic

threshold [W]

73,45 0,39 393

VO2max

[ml/min/kg]
VLamax 

[mmol/l/s]
Anaerobic

threshold [W]

80,55 0,43 408



Functional threshold power (FTP)

© wattkg.com



Functional threshold power (FTP)

© INSCYD



Metabolic Diagnostics 
→ Transfer to Training 
Routine

© fluidathletics.com



Time trial – Pacing Recommendations

Recommendation: 220 W



Time Trial – Competition Results



Heat Ramp Test

© greenTEG AG

© LIHPS



Power measurement

© SRM

© SRM

© cyclingweekly

© Stryd

© Catapult

© Trainesense

© Rowing in Motion



Continuous Lactate Measurement

Tehrani et al. (2022)
© clearsafeproducts



Questions?

© LFC
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