Pedaling, Fast and Slow

The Race Towards an Optimized Power Strategy
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Omni-PD Model
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e Non-linear least squares to fit parameters
® Power levels were used as choices for the rider
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Pass Max Power \WY%
Pe Critical Power W —— Puncheur
w’ Work above P (Anaerobic Work Capacity) W 1400 A —— Time-Trialist
t Time S
Tepmae ~ Time sustained at P S 1200
Constant Description ;gj
B Linear Constant - 2 1000 -
3
. ¢ 800
Wy (1—e* ™% °)+ P t < Topmaz <
ft) = o
’ *ngz—PQ
WT * (]. — et w7 ) -+ PC — ,3 * ln(Tcp':t'n,az) t Z Tcprnaz 400 -

10° 10! 107 103
Seconds



Fatigue Constraint

Inverse Of power curve

dE y = if P(zp,) > Pg
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E Euler approximated along with x and v,
power output is capped at a low, sustainable
value when E reaches zero

Physical Constraint

Tokyo 2020 Road Time Trial Track Curvature
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v is capped at the maximum speed around a curve

Radius of circle (m)



Optimizing strategy to minimize f

Segmentation of Tokyo 2020 Men's time trial track
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Horizontal distance along track (m)
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Paper:

https://qithub.com/anthonyozerov/optimal-cycling/blob/main/2022 mcm_submission.pdf

Code:

https://qithub.com/anthonyozerov/optimal-cycling
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