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» Japan national curling team won Second place at

the Woman'’s World Championship 2016
— Still need to continue working in order to aim

for the top

s * Curlingis an Olympic game
—Fifth place at the Sochi Winter Olympics
— Japan needs to work its way to get the medal
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Strategic/Tactical «  Kostuk et. al. (2001) Modeling Curling as a Markov Process
factor
* Shot type
’ g‘Ot accluracy “The tactical aspects of curling play are still very, very important.
* Game plan

- John R. Bradley

Team strategy/tactics




CURLING INFORMATICS ©

KITAMI

Cloud Servers

Real time information analysis
Integration of game information
Search and Reference

* Inference of tactics 8
Network
N etw?rk. communication
communication Nebwerk
- communication 2 ~'
| 900
9606
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Reflection and
tactical training

-

Recording/Reference
Game Information Tactical navigation
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* Collected and Analyzed game information

2()15 concerning tactics

» Constructed the database to share strategies/tactics

» Development technology to analyze a tactical factor

20]6 * Development technology to reason a tactical factor

* Demonstration test for our technology

2017

* Verifying a effectiveness of our technology

* Supporting top curling teams from tactical point of

2018 view.

e Olympic Winter Games 2018
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PORTABLE DIGITAL SCORE BOOK
ICE (intelligent Curling Elicitator)

\)

* Recording a game information in real time

* Showing shot:accuracies for each team

F. Masui, K. Hirata, H. Otani, H. Yanagi, and M. Ptaszynski:
Informatics to Support Tactics and Strategies in Curling,
International Journal of Automation Technology, Vol.10, No.2, pp.244-252 (2016.03)



' OBJECTIVE ANALYSIS OF GAME INFORMATION |

* Analysis of National Top-Level Games
» Japanese national class
correlation of winning the game with shot accuracies High
* Japanese Jr class

correlation of winning the game with shot accuracies Low

* Analysis of World Top-Level Games

* |s shot accuracy more impact on winning the game?
—Lower than Japanese national class
» Selected tactics had an impact on game result

~ Hiromu OTANI, Fumito MASUI, Kohsuke HIRATA, Hitoshi YANAGI and Michal Ptasyznski:"Analysis of Curling Team Strategy and Tactics Using Curling Informatics”, icSPORTS2016 (2016)
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* The team playing as a
second in turn has a

strong advantage

» Strategy taken by each
team differ depending
on starting position




Target data:

4 difterent games of Japanese national top level

Lose scores

12% Scoreless
28%

Scoreless U=
24% |

Lose scores

579% Get scores Get scores

60%




To verity difference between play 1st and play 2nd

Report the analysis result of the relation of shot accuracy

with game scores by considering play 1st and play 2nd
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GAME ANALYSIS CONSIDERING
PLAY FIRST AND PLAY SECOND



"SHOT ACCURACY AND GAME SCORE

i ] | ] | | | | ] ] |
194%: 88%: 69% :94% :97% :81% : 75%:69% : 88%:80%: 83.5%

e GS: Game Score
e SA : Shot Accuracy

®
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SHOT SCORE

e Shot score is rating how
accurate the delivered shot
was according to the team
skip from 0 to 4 points
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SHOT SCORE

e Shot score is rating how
accurate the delivered shot
was according to the team
skip from 0 to 4 points




“SHOT SCORE

e Shot score is rating how
accurate the delivered shot
was according to the team
skip from 0 to 4 points




SHOT SCORE

e Shot score is rating how
accurate the delivered shot
was according to the team
skip from 0 to 4 points
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SHOT ACCURACY

e Shot score is rating how
accurate the delivered shot 797
was according to the team
skip from 0 to 4 points

A

Total Shot-Scores
Number of Shots

Shot Accuracy =

'87%

| T—

‘




SHOT ACCURACY AND GAME SCORE

Total Shot Accuracy (TSA)

DFGS DTSA

Difference in Final Game Score Difference in Total Shot Accuracy

10-5=35 89.8%-83.5%=6.3point




(| SHOT ACCURACY AND GAME SCORE @

~BY CONSIDERING STARTING POSITION

Hypothesis
Relation between SA and GS are different in Play 1st and Play 2nd

Play first Shot Accuracy (1stSA)

123456789101,';’*:'
' D1stSA

Difference in first Shot Accuracy

93.4-87.8=5.6point

GS'O 02004030

D2ndSA

Difference in second Shot Accuracy

86.2-79.2=7point

_______________________________________________________________________________________________________

81/ 100/ 862/

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

69%  97% 81%  69%  80% 79.2%




d  TARGETDATA 9

World national top level
e Winter Olympic Games 2014

¢ 93games

/\

_ 48 games for women

45 games for men A

¢« 15,000shots
https://www.olympic.org/sochi-2014/curling
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RESULT OF ANALYSIS



~~~~~~ RELATION BETWEEN SA AND GS &
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Play 1st

! RELATION BETWEEN SA AND GS@

Play 2nd

10
R = 0.557
X
X X
X XX KX
> CESED 0 ¢ GRAD X
o
X X 080 WX XX
X IX X X XX
P oD D IHH O 4
X XX XXX
X > D <
> G <
X X
o No significant difference
B0E 20" S0 010 20 30T 30 2010

30

0] 10 20 30

Paul. S. R, “ Test for the equality of several corre

lation coefficients*”. The Canadian Journal of Statistics(1989)




There were no significant differences between the relation of
SA and GS when teams were in Play 1st and Play 2nd

) 4

1. Game information of world national top level has
sufficiently high SA

2. Relation between SA and GS was not parametric
which characterizes starting position




SA DIVIDED BY GENDER AND PLAYING POSITION @

~ Play 2nd

% Play 1st
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RATIO OF SHOT BY TYPES '
Play 1st Play 2nd

@ Takeout @ Double Takout @ Hit&Roll @ Hit&Stay Peel Raise Takeout
® Draw ® Come-around Front Guard Freeze () Tap back



DISCUSSION

O

_ Gamreraround



DISCUSSION A

e Correlations between SA and GS did not differ by
playing position ‘
— Consider analyzing on oth@‘f cti

 Comparison with other playg

eters

e Consider different types of

* Distinguishing among

Get score ends, Lose score e

® Come-around



9 cONCLUSIONs ©

Analyzed game information considering the starting
position
Relation between shot accuracies and game scores
were compared
There were no significant differences
Confirmed the difference of tactics by starting position

Need an analysis considering other parameters
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€ FUTURE WORK

Collecting game data to analyze tactics

Extract characteristics of team tactics

Design an algorithm of game information

considering tactical characteristics
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CURLING

Player throws a shot and sweep the track in front of the stone




PEARSON CORRELATION COEFFICIENT =

Difference in shot accuracy
Difference in game score

= arithmetic mean of x, y = arithmetic mean of y

Xl < X
|



Shot accuracy

CHANGE OF TEAM'’S SHOT ACCURACY [~
FOR LONG PERIOD OF TIME

100%
?20%
80%
70%

60%

1 2 6, 4 S 6 / 38 9 10 11 12 13 14

Number of games




FIRST OR SECOND SIDE G
TEAM STRATEGY/TACTICS

100%
90% ¢
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L 80%
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End
O Play first Play second



SCORING GUIDE

CRITERIA FOR JUDGEMENT TO SCORE SHOTS ARE LISTED




SHOT SCORE

e Shot score is rating how
accurate the delivered shot
was according to the team
skip from 0 to 4 points




SHOT SCORE

e Shot score is rating how
accurate the delivered shot
was according to the team
skip from 0 to 4 points




METHODS TO RECORD GAME INFORMATION |
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- http://itunes.apple.com/jp/app/id3944380427mt=8

. http://itunes.apple.com/ca/app/curling-strategy-tool/id3624415117mt=8
- http://itunes.a .com/|p/a urlbook-powerful-curling/id3321294027?mt=



http://itunes.apple.com/jp/app/id394438042?mt=8
http://itunes.apple.com/jp/app/curlbook-powerful-curling/id332129402?mt=8

SYSTEM EVALUTION ©

Recording shots

Recording states

Recording shot
tracks
Recording
commentss

Automated scoring

Play backing game

Showing shot
accuracy

Showing graphs
Stopwatch

Coaching board

iCE product paper

app.  scoresheet
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STRUCTURE OF iCE SYSTEM

input output Registration Module

l T for Player Information

Registration Module
for Game Information

Touch Panel Interface

Stopwatch
Module

Recording Module
for Game States

Control Module

Voice Recorder
Module

Score Sheet View
Module

PSA Calculation
Module

Game Summary View
Module

TSA Calculation
Module

Game Information

Database Accessing
Module

Database

N
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PREDICTIONS ON GAME RESULTS

Target Data: 29 games of Japanese national top level

WIN or LOSE Difference in GS

59987




KITAMI

QUICK REPORT OF GAME ANALYSIS

Quick Report of Game Analysis

F—~LA VS F—LB

ANIDusWRNH

« Results of quick analysis
about some more
statistics of the game by
human handling just after "= =
the game e

. Forsupporttoreflectthe  TT oo o o
game in the team e S
meeting B e S et e N




RESEACH ABOUT C

STRTEGIC/TACTICAL FACTOR

Curling analysis based on the possession of

the last stone per end
Sung, G, P.(2013)

Modeling Curling as a Markov Process

Kostuk et. al. (2001)

Digital Curling to Support Tactical Research

lto et. al. (2015)



