
 Deterministic Model of 
 Sprinting

 Mechanical properties  Force-velocity curve
 Inverse dynamics applied to centre of mass

 Theoretical max force

 Theoretical max velocity

 Theoretical max power

 F-V slope

 Maximum ratio of forces

 Minimum ratio of forces

 Optimum velocity

 Spatiotemporal step characteristics

 Step Frequency
 Step Time

 Stance Time

 Horizontal velocity of COM during stance

 Stance distance

 Touchdown distance
 Segment positions at touchdown

 Segment inertial parameters

 Foot movement distance

 Takeoff distance
 Segment inertial parameters

 Segment positions at takeoff

 Flight Time

 Height of centre of mass (COM) at takeoff

 Segment positions at touchdown

 Segment inertial parameters

 Segment positions at takeoff

 Vertical velocity of COM at takeoff
 Vertical velocity of COM at touchdown

 Change in vertical velocity of COM during stance
 Relative vertical ground reaction impulse (GRI)

 Air resistance during stance

 Air resistance

 Step Length

 Stance Distance

 Touchdown distance
 Segment positions at touchdown

 Segment inertial parameters

 Foot movement distance

 Takeoff distance
 Segment inertial parameters

 Segment positions at takeoff

 Flight Distance

 Height of COM at takeoff

 Segment positions at touchdown

 Segment inertial parameters

 Segment positions at takeoff

 Takeoff angle

 Horizontal velocity of COM at takeoff
 Horizontal velocity of COM at touchdown

 Change in horizontal velocity of COM during stance
 Relative horizontal GRI

 Air resistance during stance

 Vertical velocity of COM at takeoff
 Vertical velocity of COM at touchdown

 Change in vertical velocity of COM during stance
 Air resistance during stance

 Relative vertical GRI

 Takeoff speed

 Vertical velocity of COM at takeoff
 Vertical velocity of COM at touchdown

 Change in vertical velocity of COM during stance
 Air resistance during stance

 Relative vertical GRI

 Horizontal velocity of COM at takeoff
 Horizontal velocity of COM at touchdown

 Change in horizontal velocity of COM during stance
 Relative horizontal GRI

 Air resistance during stance

 Air resistance during flight


