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Fig.1 The machine learning model building flowchart
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Tab. 1 The accuracy of each machine learning model

R R K i % A ] Fy R M % LS A [l & Fy
Logistic [119 0.867 0.870 0.867 0.867 AdaBoost 0.970 0.985 0.970 0.970
KNN 0.978 0.979 0.978 0.978 GBDT 0.985 0.972 0.985 0.985
AhZE DLt i 0.911 0.914 0.911 0.911 XGBoost 0.985 0.985 0.985 0.985
SVC 0.978 0.979 0.978 0.978 LightGBM 0.985 0.985 0.985 0.985
3 ) 0.956 0.956 0.956 0.956 CatBoost 0.955 0.955 0.955 0.955
it HIL 7% K 0.896 0.899 0.896 0.896 BP 25 ) 2% 0.970 0.972 0.970 0.970
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Tab. 2 The importance scores for features
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Tab. 3 Observation of scoring efficiency indicators at the 2022 national championships

L7 -1 {E T i 2 p—a pto M/ T s S FREK/ INBIS S
Bk B ROR 0.456 0.991 —0.534 1.446 0.649 0 0.756 0
Bk By RR 0.539 0.875 —0.336 1.414 0.871 0 0.825 0
DRI LRI €S 0.54 0.791 —0.25 1.330 0.756 0 0.649 0
BELBFR 0.452 0.772 —0.32 1.224 0.774 0 0.640 0
LR BT 0.491 0.779 —0.288 1.270 0.515 0 0.473 0
LKAy R 0.525 0.648 —0.123 1.173 0.663 0 0.223 0
L3 B ROR 0.424 1.162 —0.738 1.586 0.348 0 0.172 0
LAY ROR 0.373 0.884 —0.511 1.257 0.700 0 0.320 0
BT RIGBAR 5 ECR 0.594 0.189 0.405 0.783 0.756 0 0.646 0
L F RIBA R 0.593 0.739 —0.146 1.332 1.075 0 1.172 0
B F A B A R 0.034 0.312 —0.278 0.346 0.774 1 0.267 0
T TR B HE 0.458 0.500 —0.042 0.958 0.621 0 0.820 0
P TR BAR S BOR 0.135 1.135 —1.000 1.270 0.046 0 0.147 0
7 TR B RO 0.163 1.074 —0.911 1.237 0.415 0 0.135 0
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AOPE O AR AL O T P 2 R/ INBLTD A 5 H AR r BE IR RS 2018 AR AH 228 K AR IEAN Jy R4, (AR
L/ 8 B BRI IR AR (N 2018 4F LR Y AL 2 AR HE R 2022 AF LEFE AR G T IR F5 . IH I A I A B L
FREY/ VTS A WIFA G LA LR D RE T 5 B TR B RCR 2 A TR L 2 B IR R AR,
MEL b g A v mT ARG Y EAE R/ FhB TS AL G T 2022 4F 4 [ B AR 3% D B8 Hh i Bk 0 32 2D R AR T AR BL
AR RE 1 513 0 BOREY T FE.

BUX 2 5 LEBR T o R/ AN IS LA 7E LU AL B IR AT R & 1 A 4 BO 55 T A B BE AR 2 BE T L 1%
TR 2 b B R A RS B AN e AR 5 B b 19 3R B 22 , DR e 7 A U1 v B 22 0 SR 1k
FEER PN V5 19 Z2HA A0 R T A9 RE 7 L JE R IV P A 2240 (8] 5 rh il AR I 2 2 RE L e A AR AR/ PR
B AE I A R N A R R AR 0 B0 AT 4R v JE R 3R A R R A5 0 BB T 30l i 248 i3 AV BB
Fe R BRVRE J7 38 TEIN R T AE R 4 411 B9 Oy B BE 1 A 2 AR B AT T A X Se A N R R AR LS
A4 I 2 Hp RO Y R BR T

4 ARERSERE

A SR 2 > B ) R AT AR RN R 2 Ak 1) B BN R L 2) AR SO T AL A o ) LR O AL 5
32 BR T 0 A B0 B8R W) L AR 22 BT A8 R R DI 12 i R T 3) B4 R T A5 2 AR T A A4 4 AR O S BE BV b S
W3z 2l 51 1B SOR A5 B0 5 2k B BIE S RTE A R 2R S B A TH S BILA B SR 0 BR R L K3 Bl RS )
R A5 HEAT DN B R IX SE AR AR AL £ 27 > BEAL,

Bt S B FhR (DOT:10.16366/j.cnki.1000-2367.2024.07.10.0002).
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Construction and application of table tennis mixed dual skill tactical
evaluation model based on machine learning

Cao Yecheng'?, Zhang Qianyi’, Chen Hui', Liu Min'

(1. College of Physical Education, Shanxi University, Taiyuan 030006, China; 2. Department of Physical Education, Shijiazhuang University,
Shijiazhuang 050035, China; 3. Sports Science Department, Wenzhou Medical University, Wenzhou 325035, China;
4. School of Sports and Health Management, Chongqing University of Education, Chongqing 400065, China)

Abstract: The machine learning model was innovatively introduced into the technical and tactical analysis of the mixed
doubles project, and the score efficiency density and global scoring ability constructed by the scoring rate and utilization rate of
each section and round were taken as the labels. The Random forest model, LightGBM model and XGBoost model in the ma-
chine learning model were used to rank the feature importance of 28 technical and tactical indicators in table tennis mixed doub-
les competition. In this paper, two second-level evaluation indexes and eight three-level evaluation indexes of table tennis mixed
doubles competition were extracted. Finally, the constructed evaluation model was applied to the technical and tactical analysis
and evaluation of the two mixed doubles finals of Wang Chuqin/Sun Yingsha and Lin Gaoyuan/Wang Manyu, which verified
that the table tennis technical and tactical evaluation model constructed by machine learning method has high practicability and
accuracy.

Keywords: machine learning; table tennis; technique and tactic; evaluation model
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Tab. S1 The identification of evaluation indicators

B IR A bR =BAshR VAN 2/ €L 7N =BAgbr
5K BAFFROR BT KA BAT AR R PR EOE 53 AR FE B A RO
BRBIBTEES B Rk BAT IS Lk B RED BT AR SrRE D
EV a4t vigi &3 T R B OR KA AR R LT R BT S ROR
Bk Gy hE LT RICBAG SRR R e T IR BLS 4 e
9 B AR BT 1A B R e B AOR
BRI BT BUT e L BT RE
B 15 ROR LT Pedt B 0% IR ROR
Bt tisraeh LT IR BT SR LA RE D

RS2 ZEBHVUREMNIRAE
Tab. S2  Scoring standards for the three-phase efficiency rating
Eg I o PR b
BT KB RR [0.708,1.398] 56 5
[0.570,0.708) 55 R4f
[0.478,0.570) 55 g
[—0.036,0.478) 56 =
LT R B R [0.787,1.554] 56 %
[0.673,0.787) 55 B4
[0.554,0.673) 55 g
[—5.556,0.554) 56 L
P T B BUR 4y 80% [0.306,0.804] 56 7%
[—0.079.0.306) 55 R4
[—0.230,—0.079) 55 g
[—0.512,—0.230) 56 B
LT e BUR S 0R [0.634.1.054] 56 7
[0.487,0.634) 55 5343
[0.337.0.487) 55 w4
[—6.164,0.337) 56 LB
53 AR R B A AR [0.519.1.079] 56 7
[0.306,0.519) 55 =843
[0.121,0.306) 55 A%
[—6.273,0.121) 56 &7
LT AR B S R [0.522,1.681] 56 55
[0.330,0.522) 55 KL%
[0.135,0.330) 55 g
[—6.079,0.135) 56 L
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Tab. S2 Descriptive statistical analysis of scoring efficiency for three segments and eight rounds

At N LRRDA e T8 i 22 it £ W S-W 5 5 K-S 5 56
B PRI BB RE 222 0.570 0.594 0.189 0.674 2.382 0.964(0.000 * * *) 0.060(0.385)
ZF KRB R 222 0.673 0.593 0.739 —7.649 61.441  0.283(0.000 % % %)  0.318(0.000 % % *)
B F R BAR aReR 222 —0.079 0.034 0.312 0.331 —1.145  0.935(0.000 % % *)  0.156(0.000 % % x)
4T BUS A RCR 222 0.487 0.458 0.500 —10.565  139.629  0.383(0.000 % * *)  0.220(0.000 * * * )
BT MR B 3R 222 0.306 0.135 1.135 —4.969  24.563  0.366(0.000 % * *)  0.349(0.000 * * *)
4 F R B A R 222 0.330 0.163 1.074 —5.139  27.326  0.394(0.000 % * %)  0.290(0.000 % * * )
B R B ROR 222 0.612 0.456 0.990 —6.075 36.934  0.291€0.000 % * %)  0.352(0.000 % * %)
L - Y & 222 0.648 0.539 0.875 —6.560  44.758  0.316(0.000 * * %)  0.334(0.000 * * *)
BB ESER 222 0.627 0.540 0.790 —7.637 61.345 0.288(0.000 % * %)  0.314(0.000 % % x )
BELBIBR 222 0.528 0.452 0.772 —7.597 60.830  0.291€0.000 % * %)  0.313(0.000 % * %)
K B R 222 0.577 0.491 0.779 —7.620  61.036  0.288(0.000 % * %)  0.322(0.000 * * *)
LKA R 222 0.591 0.525 0.648 —9.008 88.492  0.290€0.000 % % %)  0.295(0.000 % % *)
LR B OR 222 0.625 0.424 1.162 —5.074 25.216  0.333€0.000 % * %)  0.377(0.000 % * %)
AR ROR 222 0.488 0.373 0.884 —6.575  44.837  0.312(0.000 % * %)  0.325(0.000 * * * )
Hew % % %o 2 HRIMCEER 1% .5% .10 %0 09 2 & MK
x4 BHMEXNE
Tab. S4 Score efficiency interval

EiT0 T E o 22 n—c uto

B R BRI BR 0.456 0.990 —0.534 1.446

T & AR o wE 0.539 0.875 —0.336 1.414

45 B A5 ROR 0.540 0.790 —0.250 1.330

BRI HOR 0.452 0.772 —0.320 1.224

o R B RE 0.491 0.779 —0.288 1.270

R AF TR 0.525 0.648 —0.123 1.173

3 B ROR 0.424 1.162 —0.738 1.586

LA TR 0.373 0.884 —0.511 1.257

B F RACBAF R 0.594 0.189 0.405 0.783

LT RACBAR R 0.593 0.739 —0.146 1.332

B PR BRI R 0.034 0.312 —0.278 0.346

L F A B R 0.458 0.500 —0.042 0.958

B F AR B 9 0% 0.135 1.135 —1.000 1.270

LT AR BRI ROR 0.163 1.074 —0.911 1.237
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Tab. S5 The 2018 national championships mixed doubles final evaluation results for both metrics

i 3572/ TR/ NG BRARZES M/ T g BRI ES
B F KA B R 0.497 w45 0.581 [Eas
BF RGBS 0.004 A 0.038 B4
LT RARBUAR Y R 0.535 LB 0.712 B
T F R B S hg 0.012 rh 2 —0.004 B
T BR A ROR 0.242 R AF 0.065 =¥
PP BT —0.008 7 —0.047 8%
T B B A RUR 0.692 7 0.487 &
LT B RE S 0.016 =843 0.024 %
B F AR BUR A 0R 0.456 B4 0.117 B
5T MR B AR 4 BE D —0.004 Rt —0.044 s
LT AR B RO 0.651 75 0.092 L PE
L F AT BUR Sr E —0.004 K 4F —0.024 Hp 4
HRBRIBE 0.654 R 0.447 iR
Bk Birorie 0.000 rh 4 —0.020 iR
PR AAGoR% 0.578 Hh 45 0.653 B4
BRI 0.016 R 0.000 Hp 4
FHEFHFBE 0.749 5843 0.653 B %
BB BRI 0.020 75 0.000 A
HELAR SRR 0.589 =838 0.762 7
FHEL RN 0.007 R 0.016 =518
LR B ER 0.507 4 0.493 rh 4t
LR BRITRET —0.016 g —0.008 R4
L R LS 0.711 7 0.680 2840
LRLIIITES 0.008 HaE 0.020 BT
LA BRI 0.653 K 4F 0.401 g
LB 0.000 s —0.016 S
A Y R 0.418 4 0.586 R4
LA Re D —0.019 Hh 45 —0.008 B4
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Tab.S6 The 2022 national championships mixed doubles final evaluation results for both metrics

i br R/ PN BRARZES M/ T g BRI ES
B F KA B R 0.646 2832 0.756 %
BF RGBS —0.005 B 0.042 7
L F R B ROR 1.172 75 1.075 75
T F R B S hg 0.019 R AT 0.009 4
T BR A ROR 0.267 R AF 0.774 %
BT A B RE ) —0.033 5843 0.019 7
T B B A RUR 0.821 7 0.621 BT
LT B RE S 0.005 Ak 0.019 R&f
B F AR BUR A 0R 0.147 A 0.046 B
5T MR B AR 4 BE D —0.001 Rt —0.047 s
LT AR B RO 0.135 4 0.415 B3
TR BN RE TS —0.038 A 0.019 %
HRBRIBE 0.756 % 0.649 B
BERBIHE 0.023 % 0.000 BT
BRLB R 0.825 % 0.871 %
BRI 0.028 7 0.037 %
FHEFHFBE 0.649 5843 0.756 BT
BB BRI 0.000 5843 0.023 7
HELAR SRR 0.640 =838 0.774 7
FHEL RN 0.009 R4 0.019 %
LR B ER 0.473 4 0.515 A
LR BT —0.019 Bk —0.009 Hp g
L R LS 0.223 8% 0.663 2840
LRLIIITES —0.037 B 7E 0.028 %A
L B ROR 0.172 L 0.348 g
LB —0.037 LB —0.028 s
A Y R 0.320 B 0.700 7
T RET] —0.028 Hh 45 0.037 7%
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Tab.S7 Observation of scoring efficiency indicators at the 2022 national championships mixed doubles final

=L ¥ {E T o 25 n—c pnto NGB R SH EREER/ IV S
Wk B RR 0.456 0.991 —0.534 1.446 0.649 0 0.756 0
TR Aoy 5% 0.539 0.875 —0.336 1.414 0.871 0 0.825 0
BT 80% 0.540 0.791 —0.250 1.330 0.756 0 0.649 0
WL/ nsE 0.452 0.772 —0.320 1.224 0.774 0 0.640 0
o R B8R 0.491 0.779 —0.288 1.270 0.515 0 0.473 0
LR AR 0.525 0.648 —0.123 1.173 0.663 0 0.223 0
L4 BRI ROR 0.424 1.162 —0.738 1.586 0.348 0 0.172 0
B G A 0.373 0.884 —0.511 1.257 0.700 0 0.320 0
B AR BAT R 0.594 0.189 0.405 0.783 0.756 0 0.646 0
LT RACBAR R 0.593 0.739 —0.146 1.332 1.075 0 1.172 0
BF B E 0.034 0.312 —0.278 0.346 0.774 1 0.267 0
L B AR 0.458 0.500 —0.042 0.958 0.621 0 0.820 0
95T AR B AR o sk 0.135 1.135 —1.000 1.270 0.046 0 0.147 0
LT A B R 0.163 1.074 —0.911 1.237 0.415 0 0.135 0




