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Research on the movement following a badminton stroke
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Abstract This research aimed to enhance the effects of training through the use of infrared cameras located at
anterior and posterior positions. The results were as follows. In the case of the smash, the impact time needed
to be adjusted to raise their impact point. The smash of SI, on the other hand, was a step smash, which
showed the fastest racquet head speed and the greatest transmission of power upon impact. As the max racquet
speed upon impact and during speed was similar, S1 showed the best impact time. All athletes except S6 were
shown to use their right foot as their 1 step that was located in front upon landing, using a hop step as their
first step. For the best swing upon stroke, it is important to make the best conditions possible for the use of
elbow joints and wrist joints. The rotating radius of the racquet should be big and the shuttlecock should be
fast. Balance is important in footwork, or the coordinated movement of the feet. Without a correct step it is
difficult to execute an efficient stroke. In an actual game, steps need to be executed in 2 to 4 steps, and
programs focusing on steps according to situation, agility and reaction need to be executed.
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Research on the movement following a badminton stroke
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[Fig. 3] Define of angle
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[Fig. 2] Define of event
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(Table 2) Cnter of mass height, step length and time displacement in smash

Sub o . . . =
Variable s1 82 S3 4 S5
Peak(m) 1.37(77.2%) 1.09(63.3%) 0.96(57.2%) 101(58.1%) 0.96(57.2%)
Tmpact 1.35(76.2%) 1.09(63.2%) 0.33(49.6%) 0.98(56.4%) 0.83(49.6%)
Center of Mass Diff N
Height erence o 0.02 0.002 013 003 013
o 1 Height(m)
(% hight) i -
erenice 0.08 0.02 047 0.07 047
Time(sec)
Landing R(front) L(rear) L(rear) Both(rear) L(rear)
Smash - Istep 0.33(0.41)/R 0.37(0.3)/R 0.13(0.19)/R 1.09(0.28)/R 1.270056)/L
Second motion 2step 2.08(0.68)/L 2.30(0.84)/L 0.68(057)/L 1.53(0.28)/L L47(052)/R
Step Length 3step 2.87(0.69)/R 211(064)/R 0.740.37)/R 154(056)/R 1.39(0.43)/L
dstep x x 2.32(051)/L 2.16(0.49)/L 191052)/R
misec)fight or left) 5step x x 2.92(0.78)/R 2570064)/R x
Average(total) 177(178) 1.59(1.80) 1.36(2.42) 1.78(2.24) 151(2.03)
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(Table 3) Changes in the angle (unit: deg.)

Variable Sub Sl S2 S3 S4 S5
MTEA B. S 218 | 348 | 214 | 197 | 214
B. S =343 | -39.3 | -26.1 | -40.3 | -15.1
SA
Imp 116.1 | 123.0 | 1595 | 1505 | 1334
Max.Flexion | 626 | 560 | 260 | 353 | 253
EA
Imp 1488 | 1549 | 1365 | 1437 | 1437
<Table 3>°l| 9atH, #=Y(B.S) A S27F 7V & &
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Research on the movement following a badminton stroke

(Table 4) Changes in the velocity 4.2 =2|2 Z2|0{(clear)
Variable Sub[ s1 [s2] s3] 4] s5 MFHE A =0|, AR ZI0| U AJZH B2
Rack Imp 370 | 359 | 305 | 315 | 305 4.2.1 tMSael F0l, 28 20| % AlZh E4
Ve]chtty Max | 379 | 371 | 317 | 337 | 317 zt oA =g e Feo] 521 A AAFA Y o,
(wvs) [PrCe of| - 0a | -0008| 0032 | -0012 | s0012| 25 Aol R AIZE WSIo) th #41 Ao <Table 5>
Shuttlecock . - - o 2tk
Mo Velocity(m/s) | 748 | 568 | 424 | 531 | 685 A O] AAEAe] ol U B ] e
CM Max. Velocity
o ﬁoﬁoiz‘;l/z) 32 | 29 | 39 | 38 | 40 3 oSS AL et Zajo] 9] _‘ong— =
7 IR} FFol| A o] Fo) A 7] witel] ZA| 2 Frke]
Impact A &R 4% da7h Hlad oabkse] A o]Fol7 Aow VeIt S2= A sl s 2
vl wE Ao yehth 53] Slo] 7P WEGET0  #lolg AAste] AAlFAe] B Vet FAuke
m/s) 2 &0k Max £529] AIZER7E -0004%ER 2 oz} S4Z A9jsla B Q2dte] WA AXe Zlo
A ) S5 ALk Impact A7F AR e tidat 2 gepdt) S49] A= il o] % M e sElE
T 7 maboln Zhg A 2748 nv/s)E T ﬁa]oq TAREP) Wil slo Almg 28] 3
AR Zlo 7 ekl tidAbE Max £=7F Uebd Al @ gla B A74A] S13 S47) Tstep @ 7HE B step

A& S57F Impact ol Fth SE7F ehd v, YA o =g gAHE 3k Ao Uyttt o) =g &
dARE o] Impact Aol H) £27F Yehu= 545 2012 33 5 & $AM0R o)F F Al g =
Hath 839 A5 e Agse] A S SR 7 g2 Zeojd o) W) IER o]Fdl back step?] &
A2 24 m/sE R AL A AvjAETE Ol 2 H3 Aoz e Istep A S3E FE SHEo
SR A A AR B F A 2 Al 2 ol 2l Sl Yeisl, B
257 A WA A 1 SR SH7H40 m/sE 7 S5 A)9)3k ST, S29F A= F AElS o] 83 o]0 o
R e o] A 2AlEe] il a5 ol Aow vkt whebd SH7f vl i
xotal ek =3t “P% olgst EAEE & Jlem el Fjojg AR sloR Alndrh & Y 2
A 42 FHE 457 20 A 1S S 9 Aag vlel Shustel o] Ushs Bow AERE
T HdiEEE oF 300 knvhebal Buskglonl] # 91 wum 243 Aow eyl

TolAE the mAA 23 AUEEE HERHSITL

(Table 5) Cnter of mass Height, step length and time displacement in clear

Variable Sub Sl S2 S3 S4 S5
Peak(m) 112(63.3%) 127(73.7%) 0.85(51.1%) 0.99(51.1%) 0.88(52.7%)
Center of Mass Tmpact 1.04(58.6%) 1.22(70.9%) 0.76(45.8%) 0.76(45.8%) 0.83(495%)
( fﬂ}f:}tlt) Dgi?;?;;)f 0.08 0.05 0.09 0.09 0.05
Dinf::?SC:C)Of 0.13 0.10 0.12 0.12 0.10
Landing R(rear) L(rear) Ro(rear) L(rear) Ro(rear)
Istep 0.36(0.35)/L 0.49(0.289/R 0550.56)/R 027(0.26)/R 0.99(0.73)/R
Clear 2step 2070.82)/R 242(082)/L 0.90(0.57)/L 2.03(0.82)/L 11500.80)/L
Second motion 3step 1.6000.80)/L 2.26(0.96)/R 1.28(0.74)/R 1.990.82)/R 1.08(0.76)/R
Step Length dstep 0010056/BR | 024063)/L 0.97(0.56)/L 1.22(0.60)/L 0.66(0.50)/L
_ Sstep 1000046)/BL | 174049/BR | 1.01052/BL | 033045/R | 0440.37)/BL
sec)/right or left)
Bstep 145(052)/BR x 146(093)/BR | 065036/BL | 026050/R
Tstep 0.62(0.43)/BL x x 0.24(058)/BR x
Average(total) 1.02(3.94) 143(3.18) 1.03(3.89) 0.96(3.90) 0.76(3.66)
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HISDIE AE23 05 ChS SXlof B3t o7
(Table 6) Changes in the angle (unit: deg.) EE(drop)
Variae | SU | 2 | S8 | s | s 431 MAISNe| £0, AY Ho| Y AlZH I
MTEA| B.S %59 | 139 | 268 | %1 | 272 7} kA g a2 A] A2 o) el 7o)
‘ B.S 407 | 463 | 336 | 438 | 361
SA Imp 1028 | 1112 | 1227 | 1441 | 1094 AE S]] gk 4 Avks <Table 8>3} ). &
EA Maxﬁsmn 14:?‘31 1?065 15:107 Eﬁi% ;446%‘1 ?ix} sS40 A AA A7) Al EF F2Fe] YA ol
3. 5 | 151 . 3. Aol
4.2.2 ZHE Ol AT Eole] A% A vl 82 Eold= 7
7 A EalE Sajo] Bab A gy wele  Eol TR EEE TARIER U QIEE429%)7
2 A4 o) AAZMTEA), A3Hd Zw(Sa), Bx O1Fol A Lo et e =25 ol & SER
B4 ZE(EA)Y] g3 BA Al <Table 653 g, °18°l =o1 Al 2849 eAH Ble] g o] AH3H A
ol 2o} Wag A S obE A Az OF UEhEen, 2Hs 4% s R 55 4
(272%)% o)=n Zajol2 g oz vehda sorp  BAECl SAs Al 28l uhE stepe] ThESHAl UrEsk
A o A AAZHIZ9E)S UERNI, Amae) T SHARE SPM ANE =R Felof g2t Al vt
Ao magl A S3e b e Avkd b (-pew)z  /PAIE S3 558 By Al eAHE vlE oS8k Kat
ek dHE Aol 2l vhzb R Sle] 2t SE7E SRR A 029, 031 m)E oI 8 step
N e ARAARSD) T A WA 2w ojgn = AT AR vER A A 0nE e A
~98 § Aoz U] olelsh Bake Zajo] gy % HERRTh EI 529 A4 A5 v|E whE of B
A A 2% 4bo] Zo] WMmES WA Impact Blole]  BA F AU BAM SAE SehA] ek gt
02 2o sgs Zajo2 Ans Aute Aundc, o SU7FEAS UIE el slojas FAlshs vide] Al 2%
W, 547 Qe A ARE 2wvh ke 2 heg fx ) I dstepS] 2el7h 266 ma el g e ol F
A 298 Ao LERt oldS AEFor HEd duur d3S 3 o=
yERth
423 &£ HOI
ZF Al 28 So] B2 Al Al £, AES 43,2 Ztz HQl
&L G o5 S 55 BA% Aike <Table >3 2tk ZF giadapd =5 52 A] o wd wglow A
=& Fgo] Al Impact BRI S17F S5o] 7HE £ o) AHZHMTEA), A3 ZH%(SA), TEx7d 7t
& Ao@ Jelon 529 - HlaA wE =2 F w(EA)) diF B4 Axks <Table 9>9F 2k
o5 A&t 2o & VERth 2A] T A 252 Al A =g 57 Wy A S30] 7P & AA AAZH325
AFA it olF FEe] A9 o] et ZAHe 5)S o] EFS AL 3 AoE el oA A
ol @A AATAL] Ht o] F £ 3 st AF Felojol A9} vl IR S27) 7P vk A Al
A Jebdth AES Maxst 24 & A 252 Al 2AF AZH02%)S eItk ARde ZnE 2B &
A Al =7 £ 5 A By 933 A Zol A Al B8 Bl I ET} o] FolA| kS
LFER: A= F Q3 welo s IR PAHY BEEOR o]Fo
(Table 7) Changes in the velocity Az 2 ofrlshs slow WAy Al 82 7P AR 2
Variable Sub SI | 2] s3] s4 ] S5 #Hd AE(-48%)E YN, YHE A= S27F
Imp 29.2 295 248 | 24.2 26.3 712 2o AnA T)o o] X9]O 5 Ao
\Zﬁzﬁftty Max 292 | 317 | 260 | 267 | %66 P 4E ARG ol 293 & sles
(m/s) Dili:fere?ce )of 10,004 | 40016 | -0.016 | ~0.020 | ~0.008 337e=4 i S19] A% AHE A A 4E(121.0%)
Sr—— of A ZE(15135)7F thE sl va) 2A =
uttlecoc 382 | 422 | 32 | 348 | %6 . _
Max. Velocity (m/s) P Ao @ et o= gl SN Aa A
CM Max. Velocity - _
in 2nd Motion(m/s) 28 129 | 24 ] 25 | 28 EFo HELE w24 3 Aoz A=Fr)
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Research on the movement following a badminton stroke

(Table 8) Cnter of mass Height, step length and time displacement in drop

Variable ub S1 S2 S3 S5
Peak(m) 1.21(68.5%) 0.94(54.6%) 0.95(57.2%) 0.93(55.2%)
. Impact 1.17(65.8%) 0.74(42.9%) 0.90(54.5%) 0.92(54.6%)
Center N f Mass Difference of
Helght Height(m) 0.04 0.20 0.05 0.01
(% hight) -
Difference of 0.10 0.30 0.08 0.05
Time(sec)
Landing R(rear) R(rear) L(rear) L(rear)
1step 0.64(0.42)/R 1.73(0.65)/R 0.29(0.25)/R 0.31(0.38)/R
Clear - 2step 0.85(0.36)/L 0.06(1.10)/BR 1.46(0.79)L 1.23(0.86)/L
Second motion 3step 0.91(0.38)/R 1.43(0.26)/L 151(057)R 0.99(047)/R
Step Length 4step 0.56(0.39)/L 2.66(0.61)/R 1.34(0.45)L 1.32(0.37)/L
Sstep 0.81(0.44)/BL x 0.95(0.36)R 0.12(0.48)/R
(m(sec)/right or left) Bstep 0.83(0.85)/BR x 0.94(0.46)L 0.38(0.36)/BL
Tstep X x 1.13(0.45)R 0.19(0.60)/R
Average(total) 0.77(2.86) 1.46(2.62) 1.09(3.32) 0.65(3.52)

xstep B simultaneous landing, step BR: back step right, step BL: back step left

(Table 9) Changes in the angle (unit: deg.) 5. AEZ232} X 2= =®tof| st =7}
Varia w [ sI S2 S3 S5
MTEA | B.S 35 | 202 | 268 | 7 2jAlE S E| A o] ARFAL oko @ o),
. B. S 310 [ 48 | 86 | 214 N ) _
] O =0 o =0 =
A mp | 1210 | 940 | 1227 | 1018 FATEE 7, obdl AUS mEThal A 77 B
pa | Madkin | 565 | 456 [ %69 37 Al AufAl = AAFA ] Huge] =23 W 5 Al
mp | 1913 | 1220 | 1268 | 1372 Aol Woz YzkEm & u) o]fojA & Ao,
Ao A& gplo] Aol oj2e] wow 3
433 &5 #el 1t 2o Aol Frs -
o . o J. o1A7] AJAgE A Fol o, Hej& o] vk 2
A == A A EF AT X
AT SE S A A SE MR EE A g0 40479 vz ohddld AEE we e
& E=x Al A=A A 27F &5 58 BAls) ) .
2 & A 252 A AATA A e £ 5 SRl Baat 3] web B o FeM= SI, S27) Hla

AR Blolgel oS A Aoz a1
e} S35} S5e] A9 Eple] Al 496% Bl

(Table 10) Changes in the velocity

Variable Sub| Sl S2 S3 %5 v Aoz yehd amia BHE =Y F UEE
neoe [ |25 (R e e e
Velacity | e v B oA o ) 4B SR s 4719 H
(m/s) | Difference of | 500 | 0050 | -0.028 | -0.064
Time(sco) whe SEnd 4 o ke £xe) 300 km/hrt 571w
Shuttlecock _ _
Max Velocity(m/s) | 224 | 25 | 283 | 229 AR, el meEt 0(zero)oll 7H7hE SE% 9
CM Max. Velocity ) Wl 3k 9] o] ATH T WE WA
in 2nd Motion(m/s) 30 40 42 28
2ol Basil,

S2(186 m/s)9k S5( 16.8 my/s), S3(180 m/s)®] 8-+

=F A A G s omH o7 Zo|i A
| fmpact 7] 7 . ’ e EH o=z Yehytl Ed 37§89 AEZA FAF A
g Fol v Ak AT Alw yEhwth 2A &

_ s b Impact A A% E9} Max £ =7} FAHl Impact EF)
Xﬂ 25?(]— }\] Al Zﬂ /\] -»]EH TL‘Z_}__ }-SZQ’]' SSA 74_0,_ O] 7]_X]— 28 Zﬂgi ‘/}_ ‘;}\'E} Lq_a_/\i EL% —‘?“Zqoﬂl\i %
pazay Jo A HE o= - R
A0S A2 s HERE AE B RS T qwazel Aqiana ke a9 A S0 &

R R R e e
X /= i g B - - o= T

rog shglont oju] szo] A Aow UrE‘rkkE}.

Sie] 2ulA) WA we A SEE 1
0l= 7

o Q= A st £EHQ o) ADE s = A

=

-IP
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HIERIE AEZ3 0|F S Aol 2t A7
o] o]Fofd Zlo|u ¢ volr} 47|18 S ERE 5 =R A7)= B wEA AYE= 7))
U Ao T wiel] o= ?‘&%ﬂi 29H QA =W whES o]
HEu| A} 28] 2ujAlE ol glo] Wag) $=3b ShX] B ) weha] AFES 2ERAE 3 U
A A7 vES} Al A o]Fa YHER A o Tl el Aegl & TR Bajslojo} gt
7hEol dElal . o7 HIEE e, ek JUE T ¥AMoR] B ArE AU|E FEI Uhs O
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