sportvision

New Technologies in Baseball
Aug 7, 2010

Rand Pendleton
Dir Video Broadcast Development



Overview

« Sportvision Background
e PITCHf/x System
o HITf/x System

* FIELDf/x System
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About Sportvision

* Pioneer and leader in sports broadcast industry

 Twelve Emmy Awards, including three for its signature
broadcast enhancements, the virtual yellow 1st and Ten™ Line
and KZone™ , and three for its pioneering advanced media work
with NASCAR

5000+ live events since 1998

e Some of the most popular sports subscription products online
iIncluding NASCAR.com ’s TrackPass and PGATOUR.com'’s
TOURCast

* Going forward there is an increased emphasis on data collection
— Digital Record of the Event (DRE)
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PITCHf/x Overview

About PITCHf/x

Camera based system that tracks pitches in real-time
Sample rate of 60 Hz

Calculates speed, location and trajectory at any time during the
life of the pitch

Accurate to less than 1 inch

Data used for a variety of media, analysis and evaluation
products

PITCHf/x installed in every MLB park and tracks every pitch
throughout the season
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PITCHf{/x Overview

Market Overview

« Broadcast
* All 4 national broadcasters (ESPN, FOX, TBS, MLB Net)
e 30 regional sports networks

* Professional Teams
* All 30 teams using PITCHf/x data for coaching, analysis and scouting
* Powers Bloomberg analysis product

* Minor Leagues
* Now permanently installed in 13 parks and growing

* International
* Near League-wide installation in the Korean Baseball Organization

* Interactive
 MLB.com Gameday,
* iPhone, iPad, Android and WAP applications
* Bloomberg Fantasy Product
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PITCHIf/x

How it Works

Two strategically placed
cameras track the pitch
iIndependently; typically from
the high first and high home
positions.

Image processing technology
allows system to find balls in
video and gives us the
iInformation for the equations
of motion.

Speed, location and
trajectory calculated
iImmediately when pitch
crosses home plate

— High First

v

— High Home

r

4
|

sportvision



Lines Of Position (LOPs)
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Tracker automatically finds many ball images
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PITCHf/x Data Applications

Broadcast Application
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Replay or live effect that shows the PITCHf/ pitch location graphic
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PITCHf/x Data Applications

Online Application

31 Pitches - 17 Strikes, 14 Balls
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PITCHf/x Data Applications

Mobile Application

Had ® &
P: Vasguer 2 45 (25 pitches, 135, 128)
AB: Burke. C 1-4. .180 Deck: Eckstoin

Hit Tracking
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PITCHf/x Data Applications

Team Analysis Example

* PITCHf/x has the ability to capture never before seen data about
pitching such as release points and break

Cliff Lee 2008 vs. LHH 2008 Pitch Deflection
average pitch trajectories
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PITCHf/x Overview

WHO DOES IT BENEFIT?

* FEveryone... T Team Analysis
- Fans '

* Media partners
* Coaches

* Players

. General managersl Oniine '
* Scouts

* League officials

* Ballparks

* And more.... IlnteractivefWirelaﬂ | In-Venue'

Complete Digital
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HITf/x

» How it works
¢ Same measurement system as PITCHf/x
* Find images of baseballs on initial portion of trajectory leaving the bat

« Compute initial velocity of hits
N
ZACK GREINKE HIT BALLS :
_ SA—

ouT
- Ground Outs .,
- Fly Outs
= Singles
- Double
= Triple
" 1= Sacrifice Bunt
= Force Out
- Pop Out
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FIELDf/x

» How it works
* Two high resolution cameras mounted to provide coverage of entire
field
« Combination of image processing and operator intervention to create a
time history of player and ball positions.

PLAYER START POINT
STRAIGHT LINE PATH DISTANCE (y)

70FT

ACTUAL PLAYER PATH DISTANCE (x)
85 FT

-

FIELDING STATS - \ CATCH-POH\IT
REACTION TIME - 1.2 sec - ~
TOP SPEED - 20.1 mph

TIME TO BALL - 3.9 sec

EFFICIENCY RATING - .824 (x/y)
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FIELDf/x Camera View AT&T Park
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FIELDf/x Output

» Play FIELDfx_output.avi clip ....
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All Pau — Thank you!
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Supplementary Material
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Camera registration
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Test of accuracy at home plate

E sportvision




