The Perfect Pitch - Baseball Meets Computational Physics

Background and Topic

Pitchers apply spin o thrown bals t induce decelving movement. Can e
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Are the following scenarios possible?

1. “Rise" Balrses ss erscting stk one 2
2. “Dive” Ball cosees enes st zon vrtcaly

3. “Drift” Ball cosees enee s zon hrizanaty

Problem Frame

(Top-donn view) i

Parameters

il Positon (Cartesian)

il Speed
 Horzontal Release Angle (HRA)
* VertcalRelease Angle (VRA)

+ Forward Arm Angle (FAA)

+ Side Am Ange (SAA)

- BallSpin (Spherical)
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Air Resistance (Drag):
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Mechanical Modelling
Accaeration by
Gravity: g = (0,0,—g)
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Magnus Effect
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Search Methods

Nested Binary Search
A human exetion parameters (sl specd, spin ate) chang, iming (HRA,
VRA. FAR, and SAA] must be smultanoausly tned 1 achieve th end-
simultion target scenario.

1. Define ower snd upper bound huran exrton parameters

. Find necessary aming parameters wilh inary Search

be el redced

This s necessary, fo exampl, tonot ol ensure tht s Rise” Ball can occur
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Simulation Methods

Runge-Kutta, 4th Order (RK4)

pryscs sy wuld e ncassary.
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Final Results and Conclusions
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