PITCHERNET: POWERING THE MONEYBALL EVOLUTION
UNIVERSITY OF IN BASEBALL VIDEO ANALYTICS 4 VPR

N WATERLOO

JERRIN BRIGHT, BAVESH BALAJI, YUHAO CHEN, DAVID CLAUSI, JOHN ZELEK 1
UNIVERSITY OF WATERLOO, WATERLOO, ONTARIO, CANADA

= s g ( s M'm

7N S5 : i
e, A“"%':w\ i \
AR |
: VT Y A T VRN s E A 1 I I E Vv A
: )

METHODOLOGY

QUANTITATIVE RESULTS

PitcherNet- A novel automated system, which enables We introduce PitcherNet, a pioneering deep learning system that tackles low-resolution video limitations through efficient 3D < 3D Human modeling

accurate prediction of baseball pitch statistics from low- | | human modeling for robust player alignment and reliable pitch statistics analysis from estimated kinematic data.

quality broadcast videos. | pmmmmmmnees Method Human3.6M 3DPW
Role classification network which aims in classifying play- : i E mPJPE  PA-mPJPE | mPJPE PA-mPJPE
ers by decoupling actions from player kinematics. LPI & i TIMMR — s —
D2A-HMR 2.0- A robust generalizable 3D human model- > o o0 é e MR 62- ; 41.1 o 0 55.8
ing approach with ability to handle motion blur. DA — O7 T T T E T pess ' ' ' '
. Ug/ =) L = VIBE 65.6 41.4 93.5 56.5
bt | i SPIN 62.5 41.1 96.9 59.2
: i PyMAF 57.7 40.5 92.8 58.9
: ROMP - - 105.6 53.5
o Temporal Sicing HMR-EFT 63.2 43.8 85.1 52.2
| : PARE 76.8 50.6 82.0 50.9
- E— bxtxl ProHMR - 41.2 95.1 59.5
Pitch Statistics Estimated 3D Pose : Pose2Mesh 64.9 47.0 89.2 58.9
METRO 54.0 36.7 77.1 47.9
Ours 53.2 35.9 78.7 46.9

PITCH STATISTICS

< Handedness and Pitch Position Prediction

Trajectory of the right wrist joint in 3D space: Pitch Position (P P):
| ‘ *' PP(windup, set) = o(TCN (X)), where X € R9*18x3 (1) Method Handedness Pitch Position
AT F11 Prec.t | AT F11 Prec.?
LSTM 86.0  85.7 90.0 81.3 825 85.0
Ours 100.0 100.0 100.0 | 975 974 95.0

Output Tokens (2)

Point B

Release Point (FPy.;):

Transformer Encoder \ﬁmzw"‘z*%zszm
% Py = argmax(v(i)|i € [Py —n/2, P, +n/2]) (2)
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Pitch velocity (vy):

< Release Point and Pitch Velocity Prediction

i L)) xTYx1 (3)

v, = w X =A{(atan(w,,w.)—atan(w i

T —
Y

Release Point Pitch Velocity

A1t At AsT | Aig T Aoy T Asy T

LSTM 31.3 464 635 5.1 13.1 22.2
TCN 434 515 77.6 10.1 18.1 48.4

Ours 808 85.8 979 | 434 68.6 94.9

Method

Release Extension (F,.;):

Erer = £/ (e — ag)? + (wy — ay)? + (w, — a,)?

(4)

LOSS FUNCTIONS

Overall objective function for the 3D model: Objective function for ;d_l]ev TCN model:

% Release Extension Prediction

Lmodel = ARLELRLE + AsmprLLsmprL + A2pLap Lip:) = — 3 as* (1 - pe)7 # log,(py)
Depth Image (D) + Xaith Lsith + )‘§D£3D —1 A5% T AS% T AlO% T

LSTM 4.0 7.1 11.1
TCN 14.1 19.1 25.2

Ours 24.2 31.3 37.3

Matt Harvey

ACKNOWLEDGEMENT
PitcherNet Preprint:

2

Pitch Hand: Right

Pitch Position: Windup
Pitch Velocity: 93.3 Mph
Release Point: 90
Extension: 6.08 feet
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