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Temporal Structure and Energy Supply
Characteristics of Singles Badminton Matches:
Review and Training Insights
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Abstract: Through a literature review to summarize the temporal structure and energy supply
characteristics of singles badminton matches and obtain training insights combined with train-
ing experience. The study shows that: The duration of the men’s singles match is about 24.5 to
78.0 min, the real match time is about 7.2 to 17.7 min, the rally time is about 5.6 to 12.1 s, the
shot per rally is about 6.5 to 12.0, and the interval between rallies is about 17.3 to 45.5 s; the du-
ration of women’s singles match is about 28.3 to 61.3 min, the real match time is about 8.2 to
13.3 min, the rally time is about 7.8 to 13.0 s, the shot per rally is about 6.6 to 10.5, and the in-
terval between rallies is about 17.6 to 36.6 s. The mean heart rate (HR) in singles matches can
reach more than 80% of the actual HR
peak blood lactate can reach 3.2 to 10.1 mmol/L, and the oxygen uptake is about 72% to 76%
VO
matches can be used as a basis for clarifying the training load. In terms of special training, it is

and the maximum HR can reach more than 90%. The

max?

e 1Taining insights: The temporal structure and energy supply characteristics of singles
suggested that men’s singles should extend the training time with balls, conduct segmented
training, improve the players’ ability to change speed during the phase of holding, and train
with matches; women’s singles can increase some variable speed training, increase the training
of hitting accuracy, multi-ball training refers to the men’s singles, and train with matches based
on lengthening the training time to improve the competitive ability and the ability to control the
game. In terms of physical training, high-intensity interval training with parameters based on
temporal structure characteristics can be used as a training method. In terms of training transfor-
mation, a transformation training strategy from basic reserve to special integration can be adopt-
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ed to translate training ability into athletic performance in matches.

Keywords: badminton, singles matches; temporal structure; energy supply
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P BB — TR A &R A (] R AE I8 20,
T H ZRIZ 30 e 1 E i o & R Bk B R A R
J % B 25 2, 1 e A 0 T o 3R 1 [] BN R R [l s 2% TR
5 AL AL E (Guo et al., 2021) . HITH H — H 2K E
AL IE , BB RN BE 2 3 IH DOk,
5% 3P B BR O L AT 4 B 20 A, Horb BB B 4 ML B S ML
FALFT LU TR AR AN [) 25 4 0 B A SRR AE 2 48 3 I o L EE
WG . HRT, B AN E BRSO E T E E R h 1E
P75 32 2y 3 H R AR 43 BT 5 VP AR 75 T, 65 KT B TR 45 4
FEAE BB 7T CRR T 25, 20195 AR B 45, 2021 %1 2 & 2%,
2018) . [Al B, B ARt A5 F 90 %t R i A N R AR EAT TR
B B RS 3 2 Ok T I 2R KR AR IE 2R 7 T AS 2 0 B
BR LG A 5 (BT 5T, B = 6 ) B BR b 3R A8 A R IR
(BB, 2017; 283625 &, 2012; X0 Bk %5, 2018 A 1h &5,
2017; EJRIK 55, 2019a) o [ W 1 Ab 27 35 J0) 5 {6 /) T AF
IR 1) 45 1 A0 ik Bk SRR A S AN SLE B T 45 4 R AiE 7 THD
BEXT AN [F) 4 4 1) 22 AN ) B8 R AT T AT, TR R AL
8L 77 THT 38 3o 8 55 AN 18] K 1 58 B BRZ 2l 1 DAREHL L 2R 11
BT T SEER A 5T .
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B SCHA 1389 G, o, A [E A1 639 4 , PubMed 21 i
Web of Science 729 fi . 7E 5k T & SCHik J5 » AR 48 Ax 8 5
9 L0 g8 SCRRCON AR = DS BEREL BRI T 20 By 21 43
BRI o35 2) 5 P B BR LRI R 5 M AR G IR 925 3) 5
P B BR L TR AR R R G A BT s HEBR bR U - 12007 42
Rl R 2 I SCFE 5 2O 48 FH Bk 21 43 B BRAG 43 1] LA S0 16031 40 30
T, I3k — 25 Y A S . e & A B 5 I () 45 R REAE A %
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(Abian-Vicén et al., 2013) .« A TR & H8 45 5 15 5
T EU FR I [0 285 W R AE A G R F 8 EAT A2 00 H7
11 B F T EATH 4 1A & MR A

H 2008 b 5 g 2 LR, S B Bk 5 1 B 4T L AR
[61) k R BR K , 2016 4 HL 2 RIS 2% LU TR S RF SE I R AP 3y
A JRy I K3 IR T 2012 4R AG U IE 22 12008 4F L 3T Big 2
(£ 1). Abian 2 (2014) Al Torres-Luque 25 (2020) (£ #F 77
R, M 2008 45 b 50 BLIZE 2 B 2012 AR Rz 4, T
P 1T 8y [l & i IR AR K . 456 2016 4F HL 29 BiE £ (17
¥ 171 £ i 1R [ (10.23+1.88) s A1 3 [A] & 47 £ (8.92+
LS7) R I, 55 5 L3R (11 35 [m] 4 B[R] A8 73 B K Bk, (R[]
E T B B B R S R A PR 45 (2020)
Xof 3 B BR B A 47 22 1T T VE (el 575 22 R =10 & i Bk
RSB RN ) R DA S L DS B b SR A [ A 2R AEAE
ARG o Bl A I TR AR G | ] 4T 22 ARG R e A T T A
— 7T A T X SR A A T RiE N E, 18
&) 53 5% El B8 AR L E AR, DR AE b 3R A — S BRI EAN R
R, I LAAE 5] & 224 v B 22 1) 2 A8 S SR R0 R A1) 0 5, X7 A
R BRI ] 4 B ] AR K NS 2R AR s 5 — D T AT
A T 50 B L AR N B — N X BUR A, B % i
) 51 Be 0 B A T AR e, RAAR 23 T HO AR AR UK, BT
DR R B [ A K, AT A ] 4 B ) AR G T 22 AR08

A T 6 RN B 1 bG8, HC I () 25 0 R AIE B A7 7R 2
Jt o dHIT 2016 4F B 2 BE 23 L2012 AR 2 B IS 23 12008
ARl 5 BB 23 % H0 U B T LA I, B L SR B B
SR R AR K, S B ok B AR K, Bl BT 2R m R, B e BE ik
FlRRGR D XRYEE) 072 R & R Ge %
FIE 57 Wk S B 1A Re T R TR I 3R . AR e FE 2
Vi) (1 RF 1) 5 44 e A AN R AH A o Valldecabres %5 (2017) .
Gawin %5 (2015) F Abdullahi %5 (2017) 73 5l % tH 45 28 53 5
Y g | SR O 2 R 51 SRR AR B BR R AR R AT T
Gt T (R 1) P it X 3 KR8 2 1 b 38 R B
S ) 88 7 1 L 28 R 4 B TR s B L 2R B ) R [R] B B T
K, 5 2 Sk B A A DA A EORT TR B ) R % . D
A LU FE A A N LG FE (1 I [ 45 4 B A7 AE AR K 22 57 o Fer-
nandez-Fernandez 25 (2013) [ BIF 58 & I, 75 /D 4F b Fe 4 48
BN 1) B AR ik AR T 4 N L 3%, S o LU SRS 1] 1Y) o5 L 2D
LERGAE N3, 4 A B A [ (6.8+4.8) s], FEH &
% (6.4+4.8) FljF BT A] [ (10.5+8.8) s 1 ## v] DL
M DFELIRFE N RS, HER TR EH T HDFIE)
IR KB A IZ ) SR 1815 o B ) sk i 2>
Z AR BD , HOFRAT 22 e HL )4 2 18] i 1] B
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B 2924 17.3~45.5 s B[] 25 44 (1) 8 A 34 3R 01, AR
55 L SR 0IZ Bl A A 4L RE 70 L T8 LR R 55 K g
JIPEH T MK . BN T SO 32 SR R B
FEREA R RIS 2, (B & 0F 78 2 [A1 38 35 1 LU 38 3% RN Hi i

B AFIE, RAUIE R T BT T 2 A B 45 R R BOR E
PE o J5 82 R] OB B 2 Bt 4 38 55 v KT 38 3 T i
TC 4 3 Joe BL3E 2 (R I [ 5 4 308 47 %8 B, 32 3 1) 45 4 )
AN AR AN R AR T T L AR RO o 3B AT DUER
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Table 1 Temporal Structure Characteristics of Men’s Singles Badminton Matches
B TR (i};jﬁ) YLAR (B ) # 8 B I SR R B 1) /s =15 1) /s FEbehindc A E (=1 4)/s
Abian-Vicénetal., JLR(10) All:(2378.0+387.9)s; All:613.7£80.1; 17:9.0£0.9; 1%:9.740.8; 1:24.1+3.8;
2013 1: (1 128.3£256.5)s; 1:310.5+£40.7; 2":9.1£1.4 2":99+1.4 2M:25244.6
2", (1121.04+214.0)s 2M:303.3+52.3
Abianetal., 2014  JL5L(20) (1124.6+£229.9)s 306.9+45.7 9.0+1.1 9.8+1.1 247+43
Laffaye etal., 2015 4b32(1) 39 min 25.3%+1.8% 9.3+0.9 10.8+1.0 30.3+2.0
Abianetal., 2014 45(20) (1260.3£267.1)s 354.7+87.5 10.4+2.1 11.1£22 26.7+4.6
Laffaye etal., 2015 45(1) 78 min 22.7%+1.4% 10.1+0.7 12.04+0.9 33.5%1.5
Torres-Luque etal., #5(16) All:(55.87415.68)min; All:10.56+2.58; All:8.25+1.70; —
2020 1%:(21.40£5.15)min; 1#:10.56£2.58;  1":8.62+1.68;

2™.(22.18+4.54)min;
3. (25.60+2.63)min
2 R(13) All:(58.76+18.75)min;
2020 19:(21.61£5.37)min;
2", (23.84+6.41 )min;
3. (29.40+3.80 ) min
PR(56) All:(2745.5+928.9)s;
2018 GP (43)  GP:(2522.0+721.0)s;

Torres-Luque et al.,

Chiminazzo et al.,

Torres-Luque etal., 2R (125) GP:(43.82+12.10)min;

All: 730.5 & 245.5;
GP: 677.7 + 188.3;
PoP(13) PoP:(3464.01+1136.0)s PoP: 907.7 &+ 328.3

2.10.06+2.31; 2".8.43+1.60;
3.1040+3.74  3.9.60+1.95
All:10.23+1.88; All:8.92+1.57; —
1:10.304+2.34;  1¥:8.84%2.11;
2M.10.23+1.60;  2":9.00+1.74;
3:1220£1.81  37:10.80%£1.39

All:9.5£7.9; All:10.4£1.9; All:249+16.1;

GP:93+14.3; GP:10.1+1.7; GP:25.61+21.4;
PoP:10.7£8.7 PoP:11.5+2.2 PoP:30.5+23.2
GP:9.53+2.58; GP:7.95+1.45; —

2019 GP (94)  EP:(58.76%18.75)min EP:10.23+1.88  EP:8.92+1.57
EP (31)
Valldecabres et al., #48%(1) 4047.41s 880.47 s 12.06 6.45 45.55
2017
Gawinetal., 2015  ##5% (49.54+£19.20)min ~ 26.5 (21.4%~31.7%) 93+15 4/2(1~28) 23.1£3.9
(10)
Abdullahi etal., 2017 3E4% 5% (1470.4+341.9)s 432.9+91.6 5.6+5.8 65+13 17.3+4.6
(20)

7E AL L 2008 F ALK LB A4 2012 A ILIE A B 20164 B RiE A w40 R R0 BIRARAR R AR R RN AR,
4R IR AR R B4R AR ALL R BRI B — B b 3820 5 — By bk 3R 3 & = By b 3R GP. /N 2L 3R P05 ; PoP. B Am SR M-S EP. 34 0K 32

B TR

1.2 FE AT AT R e Bt ) & M A

LB B ok T L BB R N TH) 45 M RFAE I AT 5 /0 T 55 B
Lb 2€, Jir LLAH R (¥ I 18] 45 7 04 82> (R 2) . Abidn-
Vicén %5 (2013 38 I B8 AL 40 FF 1) J7 72 30 BL 10 3 2008 47 b
WG S T RAT A EE 2 D9 210 (R HL 38, FF xS kAT I
VF1) &5 A6 U3 ) G 01 3 T 5 R B A B L B ) KRR 8 () 4R
WTAKRKES . BA, L8 IR ] A R AR K
(Abidn-Vicén et al., 2013 ; Torres-Luque et al., 2020) . 2§

AT 7 S AT LU 3%, 2o BTE AN [A) B B DA S AN [R] 103 1) L
FE R A R I TR () f B D) 6 2 R, AR R I v 3R
W7 B3 AR B 5 BB i B8 65 K, kg K ST 1D B S R R ROK
XitHE B B A g SRR . R L B B SR A R [ 4
4 28.3~61.3 min. S Fr Lk ZE 1 8] £ 24 8.2~ 13.3 min. [H] &
) 294 7.8~13.0 s BRI & I L 6.6 ~10.5. F &
2 18] (1 6] B 1) 98 17.6~36.6 s (£ 2) . 4 L 38 fa
I HE R S I () 0 [R] A B AR G TR P AR O 2 T
5
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ZAREE S . SIS 5 S (A B2 3 RE ) R RO R
Wi b B8k O ) B K . R A T S BB SR, L
FEAE A HF B B bl 1 R AT 2 B RCR AT R, A
U 2R A oz B 5 a) DR 22 40 (8] 4 T R AR T, L A5 0 i
R R FE M. LT, HAT 8 2 RA DR EN

=2

T3 1B B 2 DUPOE (T R s LK 2 7 sQ R il W4 4
Xt 75 Tt s g DA TG IR ) G [ B 5 B 49 L R T ZR AR R
B I AE R 2 At S L A% R X iE Bl 5
A RE I 252 BT A 2K

PR LT R FT L FE Y B 18] S5 A4 4E

Table 2 Temporal Structure Characteristics of Women’s Singles Badminton Matches

MR ARG B R CE)AFLNE 5% I pb 3R B 1) /s ] 40 18] /s ety dade  RBETE (=14)/s
Abian-Vicén JAR(10)  All: (1696.1£170.4)s 493.6+£70.2 1.7.84+1.5; 1":7.1£1.6; 1:17.6+2.4;
etal., 2013 19:(769.8+ 134.1)s; 19:243.7+57.6; 2".8.14+1.7 2774417 2M.18.24+3.5
2M.:(795.5+152.7)s 2":249.84+53.0
Torres-Luque #wr(14) All: (48.92+14.62)min; — All:8.71+2.94;  All:7.07+1.30; —
etal., 2020 1°:(18.78 £2.93 )min; 1:9.0743.20;  1%:7.5041.42;
214, (20.28 £4.22 ) min; 27.9.00£3.03;  2™.7.50%£1.71;
3, (21.00+1.51)min 34.9.75+1.38 34.6.75+0.46
Torres-Luque ~ ZJ(108)  GP:(40.11+11.88)min; — GP:9.354+2.61; GP:6.64%1.40; —
etal., 2019 GP(90) EP:(50.66+13.75)min EP:10.50+1.74  EP:7.58+1.28
EP(18)
Torres-Luque 21(12) All: (50.66+13.75)min; — All:10.50+1.74;  All:7.58+1.28; —
etal.,2020 1":(21.58+4.32)min; 1:10.58+1.93;  1%:7.83+1.43;
2. (22.83+3.84)min; 2M.10.66+2.01;  2.7.75+1.56;
3:(26.50+5.19)min 39:13.00£2.30  39:10.50+1.73
Valldecabres #4758 (1) 3680.18 s 772.56 10.03 5.40 36.59
etal.,2017
Gawinetal., H##&%E(10) (47.28+16.35)min ~ 29.2 (24.1%~32.9%) 92414 4/2(1~21) 19.4+3.4
2015

2 PEBKBITHERA S HE

B BR LT LU TR 1D I [ 25 K AR AE A R H v e R A (]
BRI RE AU, BAR G NI SR AR S, AHL [l 5 ] 174 (] BR AT
KA T AR 2 PR AR SR 9T L FE 19 S 4R 58 FF . Phomsoupha %5
(2015) AR A5 Lb AR IR TF) 25 ) R A0 4 00 A 40 FG 4Rk e 1Y
B2 703, FRIKEE(20190) WA, M BER L 32 At &
At L LG A1 9 Sk B SE S AT, AT AR ARl T A 4t R Y
Pefil . BT B BRI R 2 45 18 ) 53 3G g oK 0 B )
(Alder et al., 2019), fi H. kb 28 XU tH <3 52 0 LG 38 145 55,
T R W32 Bl G0 AR RS, BT DA R TE B S L 5E A%
PETF MG REE AW TR LA ARG R T3 F HE
LU B8 T 50 U0 T A DG IV e S A AT AR B (BR 3D
2.1 B4R

Faude % (2007) il Deka %5 (2017) FIHF 72 R W1, B B ER
P28 v B AR IR AR 1 B B 4008 70% ~80%. {H T Jik
Jik & (2019a) BB 7040 R B, 75 27 6 Bk T 28 b A S AR
it B HE 1 A 87.5%~95.4% , i TR JR 2 45 4 fE B 61 N
3.6%~10.9% , T ¥l B fif & 4t fit Ge A 9 1.0%~2.3%. Fu
Q2D T FAE MBI, RWAE T B h g
SAHERE L8 (93.2542.98) % , i IR SR AL B L3 D (5.01 &

6

LA %, FEFF AR AL REN A (1744 1.61) % ;s L LR 4
HE g L) 2 (95.62+1.38)% , B IR & it ik 47 Lk >y (3.51+
1.09)% , P fif (1 BE A 9 (0.87£0.42)% . 3T iR HF 5t
AL DLHE DN, — 3% P B Bk LG 3% 0 5 R AT R A 70% ~ 80%
VO, 7 5 , 75 bE 38 h A 040 A8 L il ik 31 90% /2 A5, B4
HERE LI 1 10% 7 f
22 WERHIE

O 2T DLAE B W38 3y G4 (1 [) I [R] 42 41 0 e
A ¥ (Karvonen et al., 1988) . Faude 2 (2007) . Phomsou-
pha % (2019) 1 Abdullahi %5 (2019) (IR 7T 3 BH , 51 7K1 (1)
Ll AT 55 R L LSRG S Bh B 11 TG SR e R AT R
RERE I EOR M S . BRIk 2 4, Deka %5 (2017) FHF 7 &30,
b 4 A 5 B L ZE I HR B RE IS B 91% MO 52 BR HR .
IX U B P B BRI H RFAE YBT3 2 A A AR
IZ B U R . AE T > 4 L FE 5 1M, Ramos Alvarez 4%
(2016) 1 Fu 2§ (202 1) W 583 R I, To il 55 SR 2o 8 18
L 2% 7 [ HR,,,, F1 HR,, 33 Be ik 3 5 & 52 FR HR,,, 1 80%
~90% L b o BT BRI bR A, P R — I
NERe R AR Z SRR S MIUE , ok & Tl e, 5 n
B R, AR U AR LE B M HR,,,, 32 BEIE B S bR
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HR, ¥180% LA I, 77 HR,, 5 /& A8k 3 90% LA L.
23 ASLER4EAE

I 3 W0 Bl TR A A L TR (1 P R AR At T DL s
EL AR 10 B AR HRFAE . A RS, B R E D ETR R
FE v 04 4 af LR VR JE N (3.24£2.0) mmol/L , 42 B N
(3.3%1.1) mmol/L(Ramos Alvarez et al., 2016). /4% 5 &
EE 28 15 min J5 (fiL 7L BRI 5 7+ 31 (8.9+£4.3) mmol/L , % Lk 5§
&b TR A 0 A I 7L R R B B (10.1 £5.0) mmol/L (Deka

etal., 2017). £FXF [ R @K 1L 38, AW 7RI, LL 3§

HEAT 2 10 min 6 1L 7L AR E 2 H e )9 (1.6 0.4) mmol/L
Tt v #) (6.946.3) mmol/L (Phomsoupha et al., 2019) . 7E
B Bk b 28 b P R IA B A if 2L R VR B WA T e 9 3.2~
10.1 mmol/L , i€ i - £= F& BR L 38 19 (2.240.8) mmol/L Al
X BR L ZE 11 1.8~2.8 mmol/L (Fernandez et al., 2006; Zagatto
etal, 2010). Kt HEBIRLEMLANBRL HL T
HAFE R WUE | X 3R P B EKIE ) A2 H & 52
i FLER 1) g 7, 314 75 TR 9 10 LR BRI Ak 7T .
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Table 3 Energy Metabolism and Physiological Parameters of Singles Badminton Matches
%3 Z&X#F(n)  HR,/CK-min") HR,/CR-min")  La,/(mmol-L") VO,/(mL-kg'min") I 5 SR

B4 BFEAM)  16619(90.3%+3.7%) — — 46.0+4.5(74.8%+53%)  Faude etal., 2007
EEH(12) 168.9£13.0(=86.4%) 188.1+1.5(=96.3%) 32420 — Ramos Alvarez et al., 2016
LAE(14)  167.929.4(=91%) — 10.1£5.0 34.4+5.8(=76.1%) Deka et al., 2017
F(21) 157.14£13.9 188.7411.7 — — Abdullahi et al., 2019
EFRZ(12) 168.3£13.2(=85%) — 6.9+6.3 — Phomsoupha et al., 2019
B #H4(8) 162.4+18.4 194.5+15.0 — Fuetal., 2021

S F 47 BIFZ(8) 170£10(88.4%+5.1%) — — 36.4+2.8(72.6%+7.2%) Faude et al., 2007
HHEHA(T) 179.016.0(~89.1%) 197.343.1(=98.2%) 33+1.1 — Ramos Alvarez et al., 2016
B #H4.(6) 171.248.9 198.5+4.8 — Fuetal., 2021

E:HR . FHCEHR RS R La 0 SUERRE VO, RAE 55 P AR AR B R F R R RS

BAFELAFERRRCERRRBATHT L.

Zi B RTIR, P BR AR e B A 2 DA AR
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Figure 1. Difference between Match Load and Training Load
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Figure 2. Training Strategies for Aerobic and Anaerobic

Capacity of Singles Badminton Players
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