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Year (16R*:Rio

e 1 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 |16R* | 2017 | 2018 | 2019 | 2020 [ AVG

Matches 368 | 368 | 392 | 392 | 405 | 405 | 450 | 34 | 450 | 450 | 450 | 230 | 366
B e ey [ 50 52 51 51 51 50 49 52 51.2
terae per ey | 37 37 34 33 33 | 36.4 | 36.6 | 32.4 36
(mverage per game) 6 5.9 5.4 5.4 5.2 5.8 5.8 5.2 5.73
st 78 74 79 80 83 73 71 84 74 73 73 69 | 75.9
PR 62 64 62 63 65 65 64 65 65 63 63 64 | 63.8
Mmoo | 61 55 70 62 67 64 62 64 63 50 51 51 60
T e Y 43 44 44 44 40 42 43 39 45 46 44 43 | 43.1
] ND | ND | ND | ND | ND | 45 | 45 | 4.1 4.4 | 4.1 4 8 4.8
o | ND | ND | ND | ND | ND 65 64 62 68 65 75 75 | 67.7
ol B { | 71 68 66 64 | 64.1 64 66 | 66.8 | 67.6 | 73.6| 70 | 67.6
(wverase per game) 17 19 18 17 17 | 17.2 | 16.4 17 15.4 | 22.6 | 21.8 | 22.4 | 18.4
RETINTION (7% 84 85 84 81 79 80 80 84 84 87 85 86 | 83.3
wasawEr 37 | 2.4 | 2.4 | 2.6 | 2.8 | 2.3 2 2.8 2 1.8 1.8 2 2.4
RoTARTS (v 77 74 70 71 70 72 73 62 75 76 78 81 | 73.3
westarrswcanen| 37 | 36 | 33 | 36 | 36 | 34 | 36 | 26 | 33 | 34 | 30 | 33 | 337
fmaens |18 | 20 17 15 16 [ 133 | 15 | 153 | 13.8 | 13.4 | 13.1 | 13 | 15.2
S e 4 4 4 28 | 3.6 | 3.2 | 3.2 | 3.6 | 28 | 2.8 | 2.9 | 3.1 3.3
SR | 84 91 94 94 926 926 926 98 97 97 98 99 95
Oy P2 2 2 2.4 2.5 2.6 2.4 3 2.4 2.4 2.2 2.6 2.4
P B £ 74 74 77 79 79 80 79 80 85 86 86 | 79.8
to i | 5.4 | 5.4 6 6.2 6.8 | 6.2 6.2 7.4 6.6 6 6.5 7.4 6.3
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by ROC analysis in 2011-2020 rugby sevens.



ROC curve of TCR ROC curve of TSR
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Figure 3. the two-dimensional spaces of the 22m attack and defence indicators.
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Figure 4. K-means clustering with 4 clusters of sizes 3, 7, 2, 5 in 22M attack-defence indicators of Rugby Sevens
2015-2020 (22A; [oppose 22-m entry times (OP22E; average per game)] * [oppose 22-m scoring rate (OP22S; %)],
22D; [own 22-m entry times (OW22E; average per game)]| * [own 22-m conceding rate (OW22C; %)], WR;
cumulative world ranking in 2015-2020)
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Performance analysis for Rugby Union games
using network centrality analysis

Koh Sasaki

(J Digital Life, 2024,4)
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Space tactics

Defense
[

SP; short pant P; pant kick

mu
_—

Channel S

Channel 3
(Short Side)

Attack

SR: short side run : 1R ; channel 1 run
O-SR; oppose SR,

: O-1R; oppose 1R " O-2R; oppose 2R “ O-3R; oppose-3R
SSP; Short Side Pant « 1P; channel 1 Pant % 2P; channel 2 pant % 3P; channel 3 pant
Ssp; short side short pant, ¥ 1sp; channel 1 short pant

® 2sp; channel 2 short pant % 3sp; channel 3 short pant

‘. 2R: channel 2 run

“ 3R: channel 3 run

LO; line-out, O-LO; oppose line-out, SC; scrum, O-SC; oppose scrum, Maul, TB; tackler beaten, CB; clean LINE break, S-D;
shallow-defense, TKL; tackle, TO; turn-over, PK; penalty kick, TRY; try, FW; Forwards, numbers; positions



Space Tactics on 0-20min

Try-Contribution
(RWC2019)

IR, 2R, 3R i.e.
Running tactics to expand
the channel and spread the

defense line.




Time & Substitution

Tactics
Second Half 60-80
minutes

Tactical Sub & Turnover
create the 3ch advantage

Player 1
88 m/s
-17.2 m/s?

superiority:
Time and
space

qualitative superiority;
Fast Backs vs
Speed Inferior Forward
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Network
centrality
graph
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Analysis
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RWC2019

Final 8 — : RWC2019

60-80 mins s Final 8
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Space Tactics |
TryContribution

1, 2, 3 channel
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spreads the
defense line.
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Flair Rugby Atk Tactics
Network ?

20230226, FRA 41 —28 WAL, 9 mins
Counter = 7 phases =>try(7-7)

G-




TRY

Position-to-position network lead to TRY of France 2022-2023 all 19
games (the thickness of the pass/kick depends on the number of
passes/kicks; 20~ ;, 10 ~ }, 1~ =» : kick pass 1~ .*""y )



20220319, FRA 25-13 ENG, 60 mins
scrum =6 phases,=try(23-13)

X@ay >z

20220602, FRA 37 -10 ITA, 67 mins
scrum=> 1 phase=> try (28-10)

XY >z

Y

X@aoy >z

20220319, FRA 25-13 ENG 34 mins
lineout = S phases = try (18-3)

20221202, FRA 30-24 IRE, 1 mins
Kick-counter=
5 phases=

try(5-0)

Xoawy >z

20220319, FRA 25-13 ENG, 14min
Lineout = 6 phases = try (8-3)

Xoswozoa> kK7

falt

20220502, FRA 35-17 JPN, 73 mins
Counter = 5 phases = try (33-17)

XA g — frv

a>
12D

S
PP .. o

20220502, FRA 35-17 JPN, 6 mins
counter=> 9 phases =>try (5-0)

XKOFzZa—F

20220602, FRA 37 -10 ITA, 48 mins
Tackle-turnover=>
1 phase=>try(23-10)

20221211, FRA 30-26 RSA, 19 mins
lineour=

20220226, FRA 36 -17 SCO, 12 mins
lineout=>2 phases=>try(12-3)

XNy 2 K7

M/\‘??ﬁ’J’@—/

A

20220502: FRA 30 — 29 AUS 76mins
counter=>3phases
try=>30-29

20220226,
FRA 36 -17
SCO, 40 mins
Lineout
=2phases
=>try(17-10)

> a
D
5

Xdosvy 2 K7
20220502 FRA 13-8 WAL 8 mins

20220602, FRA 37 -101TA, 3
80 mins, lineout=>4 ®|
20220502, FRA 35-17 JP

60 mins

= try (26-10) M
Xdosv> F & Y.

phases=>try(35-10)

(L5 A
counter = 2 phases
Wy Z FF .

DT >

20220226, FRA 36 —17 SCO, 8 mins

XN 2 N7 % Counter => phase try 8-3 kick-counter =>try (5-0)
20220226, FRA 36 —17 SCO, 20220602, 20220226, FRA 36 —17 SCO, 42 mins
74 mins FRA 37 -10 ITA 0 even-ball-get =try (24-10)
lineout=>1 phase QD & 40 mins ®/('
=try (36-10 lineout = o
e %@5 ok KA f YD
g try(18-10)
Aoy 2 K7 @
&F—Torv f Iz
dD—— b"v, Xdosvy 2 K7 GD= T S\G




Temporal change of
pass/kick network .

40-60 mins 60-80 mins
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r=-0.61, t=1.88, p<0.10
0 0.5 1

Figure 4. Inverse correlation trend between the time-
series try-score balance by flair rugby (blue curve
line; approximate curve, blue dot line, standardized
try-score balance) and the sharpened network
diversity (red line; approximate curve, red dot line,
standardized diversity index points)

102

The core players of the

network are sharpening

p (k) < k-

10
10 k 10

Figure 5. Distribution of sharpened flair network
diversity according to the accumulation of try scores
balance. The horizontal axis shows the chronological
accumulation of standardized try scores. The vertical
axis shows a standardized multi-position diversity.
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20230226, FRA 41 —28 WAL, 9 mins
Counter = 7 phases =>try(7-7)

Flair Rugby Atk Network?
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https://www.youtube.com/watch?v=UaOkhxupTmg & V)
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EY9D [FFEh] 178k, FXE L TRLADPE
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g (swarm intelligence) 2. B SR EP
BIFBBIRIZH D S BHINIBIEE TD D EFFHEEZ
EFPE (F - X8, EYDH--2020)
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ISR - B EUEE  thought transference
0.280—0. 1%

MEHK 2 I 220 —23 > tactile communication



