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ITTVis: Interactive Visualization of Table Tennis Data
Yingcai Wu, Ji Lan, Xinhuan Shu, Chenyang Ji, Kejian Zhao, Jiachen Wang, and Hui Zhang
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I Table Tennis is Populafrg o)

* 300 million active participants

« 552 million television viewers

RIO 2016 TABLE TENNIS - TV REACH & DEMOGRAPHICS REPORT
Independent media research by IRIS, commissioned by ASOIF
* Audience Reach is based on viewers watching the Games for a minimum of 5 consecutive minutes.
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NET REACH:
552.3 million

* mentioned that it was good
despite the lack Sedn

table tennis

TOP MARKETS:

B CHNA . 372m 7
Men's Team SF. KORVS CHN : 471.4 broadeast hours
S e 15 3m Ui viewers 13.5% of international




Traditional Analysis Methods VS Visualization 0

* Traditional analysis methods
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Video analysis Statistic charts Mathematical models



Traditional Analysis Methods VS Visualization
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 Visualization

Overview to detail Pattern detection Fast communication



Relevant Visualization Work
To~9

 Visualization for table tennis
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Relevant Visualization Work
/9/9

* Sports visualization

T. Polk et al., 2014 C.Perinetal., 2013 H. Pileggi et al., 2012
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I Key Challenges(1 /2)/‘9 o'

 Difficult to understand and characterize the sophisticated
domain problems of analyzing table tennis data
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[tur-muh-nol-uh-jee]

noun, plural ‘terminologies’

1. the system of terms belonging or peculiar to a
science, art, or specialized subject; nomenclature.

2. the science of terms, as in particular sciences or

arts.
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. 'ord Origin and History for ‘terminology’ y

y from German Terminologie (1786), a hyb
Aby C.G. Schitz of Jena, from Med
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I Key Challenges(2/2)f9 o~

 Difficult to provide a comprehensive and easy-to-understand
visual representation of complex table tennis data

\@ MEN’S SINGLES
L, RESULT - GOLD MEDAL MATCH

CHNET MALONG
CHN'™_ ZHANG JIKE

Time-varying Location-based Interrelated
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Characterizing domain problems
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Designing an alpha prototype
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I Design Process/g 9
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Enhancing the beta system



I Design Processf9 9
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Data Structure - Key Challenges(1/2)

Domain Requirements

Visualization System # Key Challenges(2/2)



I Data Structure/g o)

MatCh @® Our system contains the data of a match
|
| |
ceccce Game @ Each match is played best 4 of 7 games

|

| |

ceccee Rally @® Each game can be divided in some rallies
]

ceccee Str()ke @ Each rally is composed of several stokes



I Data Structuref9 )

Rally @® Each rally contains a score
]

cececee Stro ke @ Each stroke contains three stroke attributes

(
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Serve, Drop shot

Block, Chop, Loop

Parrel, Quick, Lob > - , ¢,
Smash, Cut, Flick WU (G

Stroke technique Stroke placement Stroke position




I Domain Requlrement/ss c)

I Time-oriented analysis of an entire table tennis match

e How do the scores evolve over time through a match ?

e How can analysts navigate into key rallies on the match timeline and
examine the details ?

key rallies




I Domain I:{equlrementf9 c)

P> Statistical analysis of three essential attributes

e How do stroke attributes intra-relate within a stroke?

e How do stroke attributes inter-relate between adjacent strokes?

Placement j-€—>=] Placement Placement Placement] -¢—>|Placement
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I Domain Reqmrement/s_g )

I Pattern mining of tactics in table tennis matches

o What are the frequent patterns of tactics?

o What are the scoring rates of tactics?

Placement Placement Placement
Position Position Position
Technique Technique Technique

Tactic




I Domain Reqmrement/s@ c)

I Cross-analysis between the timeline and statistics

e How do the timeline and statistics relate to each other ?

key rallies

Placement

Position
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Technique

Placement Placement
G Position G Position
Technique Technique
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I System ()vervua\/xi9 o)

Match View I » Time-oriented analysis of a table tennis match

Stat View I » Statistical analysis of three essential attributes

u M 3 3 u ] . h
B Vs I » Pattern mining of tactics in a table tennis matc

Cross-View » Cross-analysis between the timeline and statistics

Interaction




I System Overwe\:/g o)

Match View I » Time-oriented analysis of a table tennis match

Stat View I » Statistical analysis of three essential attributes

B » Pattern mining of tactics in a table tennis match
Tactic View

Cross-View » Cross-analysis between the timeline and statistics

Interaction




player1 player2 iTTVis - Interactive Table Tennis Visualization System English ~

I Middle I End

Game5

Game6

Player1 wins
Player2 wins

Player1 at Advanta. ..

Plaver? at Advanta
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player1 iTTVis - Interactive Table Tennis Visualization System
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I System Overwe\:/g o

Match View I » Time-oriented analysis of a table tennis match

Stat View I » Statistical analysis of three essential attributes

D rn mining of tactics in le tennis match
B e I » Patte ining of tactics in a table tennis matc

Cross-View » Cross-analysis between the timeline and statistics

Interaction




player1 player2 iTTVis - Interactive Table Tennis Visualization System English ~
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I Design of Stat Vle\/vs 0
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I Design of Stat \/IG!VQ o)
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I Design of Stat \/IG!VQ )
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I Design of Stat View o)
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player1 player2 iTTVis - Interactive Table Tennis Visualization System English ~
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I System Overwe\:/g o

Match View I » Time-oriented analysis of a table tennis match

Stat View I » Statistical analysis of three essential attributes

ic Vi Ini ics | nis match
e Wiew I » Pattern mining of tactics in a table tennis matc

Cross-View » Cross-analysis between the timeline and statistics

Interaction




player1 player2 iTTVis - Interactive Table Tennis Visualization System English ~
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I Design of Tactic \/u:,!c)v o)
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I System Overwe\:fg o)

Match View I » Time-oriented analysis of a table tennis match

Stat View I » Statistical analysis of three essential attributes

L » Pattern mining of tactics in a table tennis match
Tactic View

- I » Cross-analysis between the timeline and statistics



I User Feedback9 /@

Advantages

Employing matrices to represent the correlations

Supporting flexible cross-view filtering and selections

Designing icons and glyphs to enhance the intuitiveness

Suggestions

Integrating prediction and supporting table tennis doubles



Conclusmjl9 o)

* Problem characterizing « New insights ¢« A heuristic design




I Future Worlj«g o)

Allow prediction of the winning rate

% Support comparison of multiple matches



& A Follow along at
http://www.ycwu.org/projects/ittvis.html

Ji Lan

lanjiZJU@gmail.com
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I User studXQ 9



I Data Structure/g ©)

Match @ Each match is played best 4 of 7 games
|
| |
ceccee Game @® Each game can be divided in some rallies

|

| |

ceceee Rally @® Each rally is composed of several stokes
]

ceecee Stroke @ Each stroke is an elemental unit



I Data Structuref9 o)

Stroke -+ Three stroke attributes
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Serve, Drop shot [ A

Block, Chop, Loop m bl -

Parrel, Quick, Lob By
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