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The kinematical analysis of catching and dribbling

jump shots in basketball elite players
August, 2018
Author: Lin, Kung-Hung
Advisor: Tsai, Chien-Lu

Abstract
Most of the previous studies related to jump shot focused on shooting distance and the
influence of defenders rather than pull up jumpers. According to the analysis of the 2017 NBA
Finals, dribbling past an opponent and “catching and shoot” were the main players’ techniques;
players dribble past their opponents and jump shot with 1-2 step. The purpose of this study was

to compare the difference among the movements of the “left-hand dribble and shoot”, “right-

hand dribble and shoot”, “left-side catch and shoot™ and “right-side catch and shoot” on the 3
points line in biomechanical approach. Eight Taiwan UBA (University Basketball Association)
division one were served as the participants. Seven VICON infrared cameras (300Hz) and a
JVC high-speed camera (300Hz) were used to collect the dynamics variables in the experiment.
The dada were calculated by the software of the Visual3D and the Kwon3D. All the variables
were tested by Friedman two-way ANOVA non-parametric statistical test and the post-hoc

comparison were calculated by SPSS 23.0, the significant levels as a = .05. The results

showed the step length of “dribble and shoot” was longer than “catch and shoot”; the horizontal
COM velocity at the landing point of the pivot foot in “dribble and shoot” was faster than “catch
and shoot”. The time of COM descending phase was shorter in “dribble and shoot” than in
“catch and shoot”. The results showed that the angular velocity of knee-joint, the vertical
velocity of the COM was faster and the jump height was higher in “dribbling and shooting”
than “catching and shooting” movements. The differences between the “dribble and shoot” and
the “catch and shoot” was greater than the difference between using left hand and right hand or
the two cutting directions. There were no significant kinematical differences in the upper limbs

among the four movements.

Keywords: jump shot, dribbling, biomechanics
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L3R
=& 96.25 + 2.88
A
+# 96.16 + 295
(%)
=8 9657 + 2.74
% 49
HEMYF
RN =3
T8 S B 0T BEL
L] + &
- 6542 + 29.22 798
FERY e 52.95 + 32.73
(%) + 63.96 + 33.26
= 65.63 + 26.89
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% 4-10

3 FEA . R
T
3 S #5 {7 BE
L8 + B -3
+iE  0.82 + 023 163
) s 2 073 £ 020
(m) + 3 0.60 + 024
8064 £ 021
S8 e AEAPRFITL S THRHFHT Sk
- TR ER A EEERES E
AEFITHE PR SERE Sdc o £ 411 R oI T T & 4
B SEIRpe b (TR B AL S A e £ B 46.89 B2 L e = Rk 4175

B-R5IBREPHFLE  F BRBET B4R L8 hen i (L @pg-2 4
EIRP) s (2 L FIRP - BIEETR B ) s (& Pl IR 4R - = R TR PR ) R4 f)
WL plehlEa) ;4 s B ARPILTEES R
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% 4-11

phoyrif mE M e &R

2
4 $ it HEPE
=& & =&
L& 46.89 t 6.03 010* 175 002%  .012%
REBE & i 4411 + 439 081 245
(deg) L 4175 £ 5.69 561
S8 4251 + 591
L& -23.80 + 13.02 682
% B & 23 2120 + 9.66
(deg) L 2652 + 13.93
8 2134 + 1153
L& 781 + 7.08 O01*  .020% 699 053
BB & 23 424 + 9.92 007* 699
(deg) L 752 + 1217 020%
8 415 + 9.55
*p <.05

Fo04-12 R 4 AR B (T EEE R bheo HrenR ~ BB E By b 2 BB & T Ry i A
EReM IR - AR BB S DA R RE S B R L o S ERR
ZORM & A e hd i@ B &+ (@ 387.80 deg/s ~ 368.31 deg/s ¥ ¥+ i Tk Bt 40 290.43 B
EIHFLE FRME S ERREAES o B Y TR B & DS LR
HEAR 50 2% BUaal M SR RN ST D@ Rb L B PR
B o
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% 4-12

THPMCEH S L BTN S LR

54 5 — EAEERS 8
=i + & =&
" +3# 556 + 893 583
ﬁju Ti L8 8.03 + 654
Fﬁ:f;:degl)'_ +4#& 823 + 5.80
= 9.10 + 591
) L& 5913 + 12.25 256
T: E% = iF  -56.25 t 12.26
Fﬁ;:(ﬂdigl)—‘ +3#& -56.20 + 7.53
=H  -56.67 + 10.18
" +:# 21.74 + 8.56 .092
gjj: *F‘%’:{ =3 2029 + 12.55
F&P;’W e +#& 2649 + 13.11
Pdee) =8 2242 + 11.29
+3i&F 150.89 + 82.43 466
AR 13 152.30 + 97.16
(deg/s) L 13998 + 71.26
=8 122.13 1 66.12
+3i&F 14198 + 104.32 440
LA L3 10093 + 65.43
(deg/s) L 160.88 + 71.63
=4 15898 + 132.15
+:&F -274.08 + 110.17 175
+ % =& 22846 + 98.29
(deg/s) +4& -275.63 + 74.09
=8 -242.53 + 110.79
=% +:#  -387.80 + 111.11 .010* 561 .002* .081




(deg/s) L3 36831 + 125.08 012% 245
L 29043 + 111.55 175

¥ -317.08 £ 123.05

a1~

'\‘lL
s

216.33

I+

45.83 256

A
g

(deg/s)

192.35

I+

46.93

o
po

\‘XL
P

217.73

I+

63.86
# 200.84

I+

74.64

41~

170.80

1+

61.44 825

qL

170.37

1+

45.50

e
o

ER 7

(deg/s) 163.11

-
P
1+

90.48
# 163.94

I+

59.02

b
¥

*n <.05

20413 ERAEFRERHTELECRMLETHMELE MR EHITE OB MBS
BB B P P PER R o ¢ IR o S @R T E S B MBS
GrERRE & A By A B~ W 5 3178 R2740 B2 2 EAFIRER Y By 2546 REHF LB
4 FEE R T T S B MBEN SR R S Y L BRT R LR A FALAR - & 4
14 ZAcprpe @ T & b B FTA > + 2@ RpRACH B T S5 A & R 3493 BB L
B~ 2R ETREK 3065 BYe 3135 RE DB FALR - 7 BmA & R R AR o
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% 4-13

PERTLCAMBTHERGTER

o

#

1T

F R

) GRS

e
i

+ 4 (deg)

1k \4L rlL

41+

P R

P

49.05
49.57
46.83
50.61

9.55
7.32
6.41
6.52

= f(deg)

rlL HL qL

e

&

ol

P

53.33
51.89
50.86
51.98

12.24
9.20
9.56
7.49

635

+ "% (deg)

[FISEENE AN
& (s

-

4!~

P

Pz

-69.85
-70.97
-71.53
-74.33

11.99
14.64
14.06
13.05

930

= " (deg)

1. p- -

e

&

ol

P

-82.07
-78.65
-81.11
-78.96

+

+

14.04
13.98
18.57
13.01

175

+ B (deg)

rlL 14\\. qL

M

&

ol

P

22.61
21.89
27.63
25.87

I+ I+ I+

I+

7.26
9.15
9.40
10.18

415

= B (deg)

7. p- ok

e

&

P

P

27.40
25.46
31.78
26.82

I+ I+

I+

7.47
8.64
11.64
9.49

015* .020* 439
.002*

439
121
121

*p <.05
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% 4-14

APBRE TN LR

54 o i — EAEERS 8
=& + & =&
L3 934 + 439 112
) L& 885 + 3.28
P L 814 331
8 10.05 + 3.10
L3 1490 t 6.26 415
| L3 1341 + 520
= e Lg 1375 + 5.64
S8 1422 + 551
+3iE -17.50 + 6.50 985
» 23 -16.50 + 5.50
P L -16.65 + 5.73
L8 -16.65 + 681
L3 2122 + 8.96 930
- L& 2057 + 691
= L 2152 + 7.67
23 2116 + 7.26
L8 3493 + 11.10 031* 245 012%  .012%
) 2 i -31.88 + 11.52 175 175
P LE 3065 £ 1172 1.000
L3 3135+ 11.54
L3 -33.09 + 9.51 098
| L3 -3439 + 9.13
=Pdey L 3144 + 1013
L3 3376 + 845
*p <.05
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£ 415 SAped) TR S A B BEETIRE b AR (Tendeptlp 2
B 2 s SV EE - BEREESNE B EKET X HEFLE - £ 4
16 ZAEP P F T SR~ BB & W B M SR A A R B B 4B E T R

I HELE -
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% 4-15

B THEME LS

54 o — EAEERS 8
i g =

<@ -3972 + 6.86 241
, =& 4072 + 6.84
P e L8 3870 + 5.56

=& -40.56 + 532

+:F 3844 + 10.56 960
| L 3859 & 876
= 1) LR 3711 ¢ 711

=8 3780 t 644

+:F 60.01 + 15.13 .861
L, =& 6193 + 16.65
P + 3 6090 + 1545

=3 63.10 + 14.81

+ 3@ 64.85 + 18.60 583
y L 6401 £ 1458
="hideg) + & 63.08 + 15.31

=8 6227 + 1523

+iF -6944 + 12.81 .199
, =& 6537 + 15.34
PR + ¥ -66.78 + 1538

=3 -66.56 + 14.45

+ 3@ -66.86 + 16.85 415
’ = i#  -68.68 + 16.96
= Brden) + & -67.80 + 18.87

=8 -67.05 + 17.08
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% 4-16

fEHTRBEEE RS

e

F iR
¥ B i WEL
=& & =

+iF 24325 + 48.64 136
A LiF 243.02 + 53.29
(deg/s) + & 237.57 + 44.05

=8 -246.20 + 50.90

+:#  -23452 + 6341 .682
LA LiE 23839 + 57.86
(deg/s) L4 22758 + 55.89

=8 23449 + 56.38

+3:F 43584 + 112.44 .896
+ "% =3F 432.63 + 127.03
(deg/s) L3 41683 £ 11274

=8 427.09 + 129.38

+3i&F 47458 + 153.78 .080
e = i@ 457.89 + 131.78
(deg/s) LB 44572 + 13523

=8 446.81 t 145.58

+:#  -600.75 + 115.50 241
+ =3  -579.16 + 119.71
(deg/s) L 259049 + 117.59

=8 -592.77 + 125.55

+3i&F -583.89 + 182.13 136
= zi&F -552.70 + 185.60
(deg/s) L -561.68 + 208.77

=8 -573.88 + 180.13
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S EER BB EERESE

24178 4 4-18 M EH TLHE B MBERRT - A M & I Baep &R
BARSENEEER 0 e E Y AR o B TR S BREF g S
GRTRIHFAL L2419 R ERTL R MBI N EIHAEBE Y RGN E
Brwshi i R e B A TR S £ 42022 421 ARSI N EEE A P R A 0o
bk REH A PMECE MBI N IR PEE AR BT 5T e SRS

Fhr By e aFLR o

* 4-17
FEHBTE R MBI RN LR

ZRCE
5 B % BOE M
L iE B £
+iE 4523 + 17.28 930
+ A iE 4850 + 12.19
(deg) L 48.65 + 27.62
L4 4382 + 2297
+iE  102.36 + 13.62 054
Lot i 9587 + 16.56
(deg) L3 10456 + 14.15
4 10564 + 11.89
LiE 2222 + 15.86 856
< 85 L 2633 + 16.74
(deg) L 2317 + 15.10
L4 23.02 + 1635
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% 4-18

NE@|EFIEREER

2 i 5 — EAERTE )
> i & =
+3#  138.05 + 8.27 .615
+ K =& 137.75 + 9.53
(deg) + 3 136.66 + 7.29
=¥ 13834 + 6.60
+:# 2941 + 1535 168
+ B =i 29.07 + 13.88
(deg) L 29.65 + 15.74
=8 26.61 + 15.67
+3# 1137 £ 532 297
T+ e =& 12,18 + 5.56
(deg) +4 1038 £ 643
=4 1381 + 6.34
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% 4-19

PEHTLECHRMET NI NG LD
2 i 5 — EAERTE )
=i &

+iE 9282 + 14.07 17

+ i =3 8940 + 10.08

(deg) + 3  88.02 + 23.76
#9453 + 18.65
+i#  -90.52 + 15.88 086

2, 5t 2 i  -90.50 + 16.54

(deg) + 4 -88.01 £ 18.66
<3 9649 + 17.38
+ & 54.64 + 13.60 774

s 2 i 5771 + 1592

(deg) + 4 5923 + 1595
Z 4 5923 + 13.89
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% 4-20
NE@BF LIRS LEER

S # iF o Xed TR
=i &
+ & 18644 + 120.35 861
+ i =& 191.56 + 86.03
(deg/s) + 4 190.17 + 109.81
48 17540 t 96.02
+33F  -703.34 + 125.72 266
+ B =& -660.96 t 119.70
(deg/s) L 672.66 + 9339
=& -643.60 + 109.84
+33F  1130.59 + 215.27 208
T e =& 1166.73 + 153.16
(deg/s) LB 1159.63 + 213.52
=48 121824 + 143.08
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% 421
PEHTECRMBBI NI PR LEREAE

EARERES 1
# ¥ # it S
= iF &

+13& 402.67 £ 89.76 583
+ A =i& 413.50 + 75.59
(deg/s) + 8 41130 + 9431

=% 438.88 = 116.53

+3i1# -890.23 + 125.17 S10
+ =i -898.50 + 219.72
(deg/s) LB -843.68 + 156.20

=¥ -863.67 + 122.00

+i&F 1131.71 £ 215.32 134
T e =i 1167.48 £ 153.01
(deg/s) +4& 1166.07 + 220.38

=¥ 1222.17 + 140.29
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Frad R

AR TE RS R FiE e F L e T

o PR 2 IR R R R Lo § R R RURIR P
B RT3 o E S B R IRFIRPR L TR IRPR AR S A g L 2 2@
Poehdd 2o oo B YRS QBRI R AR T TR T L
v BT B IRE R P S ORI RS AT £ TR
RS BE R R L S E PR R T P BB BER T RIR
R E -

:‘%@iﬁiﬁﬁ PR FE P ET R FEF R PR R E

S TTRE R Sl E IR R FEAG BRI B AR S - L E R R

B PR & Byl & R R R = BRI P S 5 S R R AL E T

o PR e PEEBR R A A A R S Pl RAELaOpR S (T THIREF L2 £iF

SREHA S RS A bR R R K P THE RRE R ERITE

S B M BEBE P L R R AL S AR (T LR E R Ay R 2 £ E R K

S ACHYBRR LM & iR A A RS BRI S o P HERF LB 57 P
PR D T S S Al R 0 BRI P AL -
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ERE

P-4 rRAPERFFTNEFFARELSVR

ARG AT R GRS TR Y FRERT TR HEFLRE AT AT
FHAERY GBI T A ERMFERES AR TEUFS U LD TR ARE
& p EFERRE ERMTPE S (T Oudejans & (2012)F % 7 > 3k B #7423k pr 4k
SR PGE TR 0 PR SR R e d SRR AR £ B 2R % Rk en
BATLIFE AT 2017 E NBARS A F SH W Forg RO S8 % 0 &7 A3
BB B IR S pe(45.47%) ~ 2HAR £ (SRR (24.40%) 2 1E £ 2~ 12 B3R (21.46%)
PR e FRERPRELTF T R AR RO ENRG B 0 AFL B
TP R E- HIFFFRY FRPR S P FRBIPI R FEE AR R D
ZHNE I BIRE AR A PR iR TR EIEF LR B LY L5
Lehpp o L L ERPP S LERPRARESY FF N 1247% HEI T IR
TR EF LR e R EREMR RS R S RB L - RIERELERFITS - K
AR TR AT AR LER PR AT ERR MG L PLE o

AT EBERE FROTREGE BRI S HER R AR L L E e L £ F
f R s Bl B R DR E S B B 0.95m ¥ 0.96m # - Bl4EIR BL 0.99m k ik
P EE L TFERPRFE R PR T S e R 2.07m/s fr 1.92 m/s B F < 3T
Lo L T 15T m/s s 1.63m/se T U ILERE A 2 o FIREIL AR B B h
DRKT G mik BV EIREE kP BN A FIR R AN T E R RS T o T
¢ P R E R 0 T PR T S e i R T UG hpk i 0 Bridgett £
Linthorne (2006) %7 7 4 ) » G E & i@ * ARP-chpd fa chid & PF § 3 4o % 0 PRIR Y & oD
VE &R EKART S i EEYE > Begue, Caderby, Peyrot ¥ Dalleau (2018) #& % I #
FREF - FRVEPH FRF g RATHE VP RAFHRES PR LRFR > w
ﬁ%ﬁ&@ﬁwéa&m(nﬁaowm(mmvim Frk A ORI AR > T i
4B PR AR T E R M o b BT R BER 0 L @SR PR ORI & R &
B 46.89 B B ¥ 4 L @2 2 BRI 04175 B ~ 42.51 B > McCamley % (2018)R]
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FIMTR A T 4R S e AR N RED { ROBH Y AL BRP A F R
Pl G P S E PR R Y R PR ST AR AFF i3t £
= rﬂ%"ﬁ ERRBITEFFEE R B TR RM S A R R o ® A E R KRS
Kug T B3R fmo v 2 ATy zpé;*f FRBRMET LRI FaORTFIDG
FERF - bR LIRS R T EFLE > L L ERPRPIDRA
BT R e ’T" (2001)35 1 4= g PRERRE B Ay & RAR AR E H7P 3

S Mﬂz“/w\%‘rﬁ%f%mii%ﬁ%%?% Fouonpo Ligtheand B kB E 2 L FER

j;\frvl't‘fe" i ﬁ%}’gg E‘Pgb ;a1E“f‘r$Q‘\ mﬁﬁ*@nﬁv iF > BEm 1‘]‘& ﬁ%éi

h—\
ﬁ
Laf
o~

e d HERTTH BT R MEEF LT FYCHRE R B R o AR L
AL S FEHPRETEE S e Eoid B 1.68m/s fr 1.59 m/s B F & 4L AR L
1 1.49m/s 0 R E T Q014 Tk e F e T T e b R
BB T UEERA G F (EF 4 4 sk A i BB R R 0 F Y & M T
HARGH S THER - AR RIRIM T A CER DI FLF LT LL A
EIRBEF R B 020 £ fEPE G0t 2 Rle 2 RIETRBME 027 ) ~ 0.25 §) ehk el
Fooom THDEF L PERHFEIRE TR 0.12m Ry F 8 2FRPH S 010 m
0.09m ket > L4t MR PRI pEodE RNL R > P THY L IE L LER

BB M E A e & R B+ (B 387.80 deg/s fr 368.31 deg/s B F < >t L plaE IR pL D
290.43(deg/s) » & ¥t $-81 A F Bk E Y X AR LY LA B (v e AT e 873
FoAr A IRPPE R Y et paE R o @ Fhhee i ST H I D E o B M BhaiE
BtePeoitm A2 RPPAcprdd 2 i R o ipw AR B R (TR R e
RO M R %Jﬁ Hepbde (T4 5 KT Hp 22 % Hp (Edwards, Steele, Cook, Purdam, &
McGhee, 2012) > #uH . § 77 8 d - Bk T2 o Spe 8% S5 Lo &
BT LS LT E S L E R T T e s (TR B (T Rl
FookT S g4 LB o ARRITASEEE > B AR E L S 9} 473 b o Ruan 2 Li
(2008)4 1 o f i BB BMEEPF 0 B G AR R B THBR S R FHEES
#F(ROM)H & 78f % T4 & 4 §aF B8 % & © & Smith, Pridgeon & Hall (2018) 7]
NBEF G ET B EEFR S ROM > T4 b8 BreanptiE g & > A3 030
%4p o EIR AR I R A S ERY & R RS RIS R IR PR S o e ARl

TP THMENE BT FREFAR o L SRR DR A AR R A
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< ERFALREERPE L RRALPY T RS AR R R B PR ERE O
AFR O LFERPRB T S BhIE ko % B FRIAF L SRR R DR
v 27 Ruan & Li (2008)#73% 1 5 i > @ * F % TER A3 e 0 uFsp | @ % ot s

PHRHEFR FAFPPECTHTT TR ORFT A2 REPE S EER RE TR

T e IR (TR A S e R -

REAP Y BE R ERTORBY > B HFF AR OFT AT
BMEE NI FERE LR A TR AN - D R R PO E
R TFALE P e TR FHEFLE O AHAE ORI I sk iag oS
B L hE e B e EHBHRES FRL BB L 2 P

rfERFNImF LMo R EARENIZRTAVTRIREFNLE A
TIRREF et R AT HMECERERRARIEF - i L om N2 HiFa & Mrig
FORLE S  BeR &5 Ap e A B TR KB —,‘?3 Ik 7 gL pka,fx T jxpi mpi
Sdd o AR FASHE cRREE N LS BET O AR E LRI HFTLE K
BHREERAMES I RGN BEE RS DB ERTRAPE R o N BRE
B il @b g RAB TR U ELERE A L7 EFLL -84 7 4
MM EERE St R FRE RSP 23R f 2% > (Miller & Bartlett, 1996; V. H.
A. Okazaki & Rodacki, 2012; 51+ & ,2012) ¢ 5 4% & BEap i Se pF >+ B0 ff ~ 5%~ Rl &
miﬁ@ﬁﬁkiﬁ&@%gﬁﬁ;6&%%¢$ﬁ%ﬂi£@*ﬁ*ﬁ%%@ﬁi&
e LB AR L (ROJAS %,2000)c @ 2F7 7 R (FER S a2k (715
FIr B EELHES PPN E S BN E AT R E 0 R EFERT TS AT
ZARDOTSM FIP AE - e ERR R ppien IS RS LR REFRE
FRErgEar A~ v @b @d 0d i mid Rh S BY BT -

JER " f@*%mip C IR R AR AV NEY p Lo RIERE R RBP Tk
BFERpE o S P BT EHBARH BRI R FR O ®
LRE T O AR iE RS IR AR T A L BRI R R B R

L R FEA B DR REFHAERE S ML NRS DN RF A
TR T & Bk AR R e g 0 A 7 - e iR e fRaR T
1%1;\14#&3.)}‘7?:?—*"» gAIRELRDEE - ARTHEFIHBMEY T i & =

Y

Sy

A
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Py F S L8 ¢ o player maker ¥2 catch and shoot chsf £ » & B A Jg & el & >
PoERRASNMAIBRENH SN TF AR LG BT A o

P8 &R R TR

AR B R L D (T T iE S v R R A R E RS R
wREFPERERESN T AR L > BT I PR P 2T R T
o e EmEEF L 0.70 45> - V.H. A. Okazaki £ Rodacki (2012) 6.4m B4k #7 = % £ 0.67
ﬂwéﬁﬁ’%?%ﬁ@ﬁ%ﬁﬁﬂﬁﬁﬁﬁ%@mfngﬁ%%ﬁéﬂoﬁgﬁﬁﬁ
WAL TIEE SR T L E 2 p =44 B 5 0.69m £ 0.35m> 2 ¥ 5 4 (2012)774] =
RMRpEHERY > AT kT3 p i 032mAp - P RS » AETIRE AT vk
BLE I E kT 2 g 4 L 0.30mo Bt kT 2 R A R T A S Y ke w2
HE P FE G EEnT B RAE o SRS R AR AR FRB L BRSSP
KRFZERANZE > 03P FF BRG] iR 7 SRR ¥ PR
ww AR RAEL o@m 6.75m = ARERRN P ATIDN L LR L 50.89
B4y E sk L 8.68m/s 0 e E g dRiT > Miller 22 Bartlett (1996)%F % @ 5 ek B 6.40m
P £k 839m/s 7 & B 50 & o

BEFAG CL AR BN k| ek G AAKIRE R T4
#HEEEE S 0.70m > 3f B enT 3o% R 5 0.96m 0 EH b g A R 0073 B o B F (S
It e R 4L Rkl T E O R R R ARG THEB T THILHE
BB T IO S 023 F) 0 THFEH A M S A Y BN ET AiE BB B Y
SRR BREGEREENROPER TG AR AE R MEERT > Tiaa
ﬁ%ﬁﬁﬁ&&ééﬁmwnﬁxiﬁﬁmn&’%%%&ﬁi&%é%7m7&\i%
80.20 & > BRB} &4 Ay & AR Z LBR2450 B ~ ZBR27.87 & 0 £ F (2001)4,
EHITRAF R 2529k 0 g2 WE AR ARIE Y 24w kR
BES o THEMTCRES LY FR R AT o R L AraRE s M E R
WOERBBRMET R ER YA

THIEOHE B MBS IR B BAL - RME S RAREE R IHEC
WEm PR AT P IR AACE R hTOM & & B S LADAY 9.10 B - ZALA
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¥ 14.07 B &% e 16.83 B ~ 2% Ay 21,12 & 5 & BREE A 32.20 B - = BRER A 33.17
B VOB RACH B o SR U BRM S R R RH S A e IR E g
L o> 2 HEERE B AR g a b o @ (T A e BR A S %0 BINE LMD VAR B G oo @ gt PREAR
RREE A AR W E S FP O R G g A R A AR ALY e A
AACEMEFEOTRE TR BH S AR TI5 A AN L W E &3 B LA 242.51(deg/s)~
= 4 233.75(deg/s) ; W B ki B 4% 428.10(deg/s) ~ = "& 456.25(deg/s) ; BRBE &g Ay &
i B L B 592.29(deg/s) ~ = BR 568.04(deg/s) > & i B A A PER A (RE>%SB) > B
Ld 4 ARITHE T B R 0 d & R B R S BeE it AN & S & >
B o
15 3k R
FaAepe 2 NEERFS 0074 M EmBFE e iR 5 48601 B Ay g (6412 & ) 0
i

fe
=
-—‘—

B P ARIURAE 0 X LA WO Bymsens N shinel i ) Ts

Bt g RIRE HAew w0 > 2 2 DM e > d & Miller & Bartlett (1996)F7 7 @
FhEpEEFEe &R 60 BAp U] 0 RF R TR KRR R ERITEL {
T kT g R Mo N ImARA SEEERL WA ME A 13770 & -
SRR Ay d 2859 B ~ R e Ad 1194 B > B2 Eﬂ’{f:}ﬁ MR E T B R G FITE
AAMSERAA LR > 285 11950 B & 11450 & ?‘ﬁ;&; ROBa e & R R
gL gre L L RE K F AR &Y FT O (Hussain &, 2017) > @ LB A F %
g MR PO IEFEAEMERY ER TG S BEET AR I F R HRA
BERTECBRFEMTNE LA IRAE N T g RF A 5 9634% P A £ g
B2+ peEX f We BRSNS Lo g R - RERTHE RS EAdpEVH
Okazaki % ,2015; Verhoeven & Newell, 2016) o @ 2 gz R @ * chlf & & & R A 5]
SEME B W &R 186.44(degls) ~ M & HE £ B 670.14(degls) - wEH & Ay & i@
B 1168.80(deg/s)> FRHFEHFITHF = BH L FREB X EL DL A M A &iF
& 416.59(deg/s) ~ R & E & i B 874.02(deg/s)E2 =R & 1171.86(deg/s) » ¥ 143 Ik
RNEpEamsi &t @B P3RBT NERH TH M E > A f ~0F 5z BRSO
WORE B NTLPER L ITH I A o ous s i B ] L we>iisus s 213 3k (2007) 5%

TERAR P

56



YRR RHRE2R

AT R S ETRPI - 2 2 ER P L R R TR - 2 s B g
Fwfirt F0oF LRk TE RS ST 2 a0 & BB T2 B ITRCS
PANTER S FLAHREIREFTRET TR T RELERFARSERR
¥ B P T E b T S e

S L AR T AR T R R A BT ] Rl o ok

A\

TR FREI Y RERE DG T AT S RApR O B TS
fed g PR VRIS p i f o BT AR R RS ORI S R R
g R IR R % R L L L g 2 P el & el R (T B s 4 0 L g en T e

Tt b EcHERT D B2 [ RIFFHRF - AP TR EEA
PIRR PR PR ST T R R TR T L &) o s | Wi e R
Bl > 7 > S e e L F R 5 e dE - A EEMA D @RS FpR e i
iE R OE TR B LR ’é??fwﬁﬂﬁmw$iﬁ%€°

EIR I Ridepr L 2 e R P FE Y T HIE R MR
&@’é%+ﬁiw&w%ﬂf%ﬁ4ﬁﬁ SRl AN SR e i i
FHHED N PRI o PO RUEEIRE F e T H i R Rl Y At
v FF R RIERIR AL

=f

SRS S AT B &:amﬂﬁﬁ%mja¢ﬁ¥i
2,

hﬁg

wfEd TP A AR A hde T R A R AFE S AHRE T R DT
kLo UE Rt E F R T E SR S P IENE TR S o A
TERP I e B S e R D Fe T R

T IB AT SR AR PR T TRERE A S L R AN F LY
bR AL S A Y SR ERNERDI R > TSRS Y £ R
SRR S s R R Rl 0 ol AT e SRR AT S S

Ew&$%ﬁﬂi»@*ﬁ*ié£ﬁ%§ﬁﬁﬁﬁ%&;~¢wﬁﬁx%mﬁ

5
fi
cd

EN
)
&
Rn)

%
P
Ren)
beics

d‘

&Ef
é'v
v

3

=+

-

e
o

\ -

1%
=
%
o

&
ey
s
P
4
e



I=q

TE'JE"J"J‘%T?'Z S s fié’i@lﬁé‘f’lﬂifg‘}/\ WL 1_}_@-31:;\

MR AR T 38 *ﬁﬁ{?“ii%ﬁ@%E?Ji’ﬁﬁf

kTS r?’ B 3\&&«_&[,. Si)iﬁi'}i‘ .

LIFp P TR D RS A R ¥ F

P2 TR R RT 0 N RED T oM e ¢
BB LE R BB IR R § g
TS BRI E TR E R AR EER T £

g%ﬁvf%%ém/ﬁa’(miﬂ’ 4E&ﬁ33b'=3},'é LL%\:‘__E@

58

AR S M
Fodes enfles o i g
b Té;}ji%zgi » F AT
PO ERRAIRE BARF
EPE 4% 1F



SR

T4 2 (2010). AE Epp 4 200 42 L0 S LR

22k.2007). 2 PR EZH LMESERE LS. < FTF7Y 9(4), 113-123.
ERA T (2001). BEERBFRAFHT—Z B R 5 p (L), MW Fix, +FIR.
AR5, (2004). R ETEF EKAL R A NHT RAL

Wiz 5. (2010). 7 B2 2 5 P pagpl 2 FHF 47 R IRALm Y B o
ELE N SN L

U4 5. (2009). T3 EREL DM ER T2 A5 BRP . BT

£ 7/,601 609.

& A §T.(001). 7 FIERE T FFIELELA P R ARR LR BT BB 1

L3
I3 Q012). FRATHZ ARBKL F L FOFE R NEAT LA R SRR
L U I
% 5. (2009). FIE A FRIEGHHERER S B2 HE KRR LG B oA
0 I SR
Fird, & ¥4 (2014). 24 pa ¥4 E Bt & R g . [Effect of Approach Run on the

Vert1ca1 Jump Performance]. # #4475 % 7/, 28(3), 243-250.
doi:10.6223/qcpe.2803.201409.1009

§E 5 k. (2004). Frtie st AT BT Rk AP
Begue, J., Caderby, T., Peyrot, N., & Dalleau, G. (2018). Influence of gait speed on free

vertical moment during walking. Journal of Biomechanics, 75, 186-190.
doi:https://doi.org/10.1016/j.jbiomech.2018.05.011

Bridgett, L. A., & Linthorne, N. P. (2006). Changes in long jump take-off technique with
increasingrun-up speed. Journal of Sports Sciences, 24(8), 889-897.

Csapo, P, & Raab, M. (2014). "Hand down, man down." Analysis of defensive adjustments in

response to the hot hand in basketball using novel defense metrics. PLoS One, 9(12), 1-
25.doi:10.1371/journal.pone.0114184

59


https://doi.org/10.1016/j.jbiomech.2018.05.011

Edwards, S., Steele, J. R., Cook, J. L., Purdam, C. R., & McGhee, D. E. (2012). Lower limb
movement symmetry cannot be assumed when investigating the stop-jump landing. Med
Sci Sports Exerc, 44(6), 1123-1130. doi:10.1249/MSS.0b013e31824299¢3

Hussain, I., Ahmad, F., & Rani, N. (2017). Investigation of Bio-Kinematic Elements of
Three Point Shoot in Basketball. International Journal of Sports Science, 7(4), 163-169.
doi:10.5923/j.sports.20170704.02

Kato, S., Urabe, Y., & Kawamura, K. (2008). Alignment control exercise changes lower
extremity movement during stop movements in female basketball players. Knee, 15(4),
299-304. doi:10.1016/j.knee.2008.04.003

Knudson, D. (1993). Biomechanics of the Basketball Jump Shot—Six Key Teaching Points.
Journal of Physical Education, Recreation & Dance, 64(2), 67-73.
doi:10.1080/07303084.1993.10606710

McCamley, J. D., Cutler, E. L., Schmid, K. K., Wurdeman, S. R., Johanning, J. M., Pipinos, I.
I., & Myers, S. A. (2018). Gait Mechanics Differences Between Healthy Controls and
Patients With Peripheral Artery Disease After Adjusting for Gait Velocity Stride Length
and Step Width. Journal of Applied Biomechanics, 1-19. doi:10.1123/jab.2017-0257

Miller, S., & Bartlett, R. (1996). The relationship between basketball shooting kinematics,
distance and playing position. J Sports Sci, 14(3), 243-253.
doi:10.1080/02640419608727708

Miller, S., & Bartlett, R. M. (1993). The effects of increased shooting distance in the
basketball jump shot. J Sports Sci, 11(4),285-293. doi:10.1080/02640419308729998

NBATEAM STATS. (2017). Retrieved from https://www.teamrankings.com/nba/

Okazaki, V. H., Rodacki, A. L., & Satern, M. N. (2015). A review on the basketball jump shot.
Sports Biomech, 14(2), 190-205. doi:10.1080/14763141.2015.1052541

Okazaki, V. H. A., & Rodacki, A. L. F. (2012). Increased distance of shooting on basketball
jump shot. Journal of Sports Science and Medicine, 11,231-237.

Okazaki, V. H. A., Rodacki, A. L. F., & Okazaki, F. H. A. (2007). Biomecanica do arremesso
de jump no basquetebol. Lecturas: Educacio n Fi'sica y Deportes, 11(105), 1-13.

Okubo, H., & Hubbard, M. (2015). Kinematics of Arm Joint Motions in Basketball Shooting.
Procedia Engineering, 112,443-448. doi:10.1016/j.proeng.2015.07.222

Oudejans, R. R. D., Karamat, R. S., & Stolk, M. H. (2012). Effects of Actions Preceding the
Jump Shot on Gaze Behavior and Shooting Performance in Elite Female Basketball

Players. International Journal of Sports Science & Coaching, 7(2), 255-267.

ROJAS, F. J., CEPERO, M., ONA, A., & GUTIERREZ, M. (2000). Kinematic adjustments in
the basketball jump shot against an opponent. ERGONOMICS, 43(10), 1651-1660.

60


https://www.teamrankings.com/nba/

Ruan, M., & Li, L. (2008). Influence of a Horizontal Approach on the Mechanical Output
During Drop Jumps. Research Quarterly for Exercise and Sport, 79(1), 1-9.
doi:10.1080/02701367.2008.10599454

Siegel, & Sidney. (1988). Nonparametric statistics for the behavioral sciences. Singapore:
McGraw-Hill.

Smith, J. C., Pridgeon, B., & Hall, M. C. (2018). Acute Effect of Foam Rolling and Dynamic
Stretching on Flexibility and Jump Height. The Journal of Strength & Conditioning
Research, 00, 1-7. doi:10.1519/js¢.0000000000002321

Verhoeven, F. M., & Newell, K. M. (2016). Coordination and control of posture and ball
release in basketball free-throw shooting. Hum Mov Sci, 49, 216-224.
doi:10.1016/j.humov.2016.07.007

61



- SRERRFLY

ArHEE R FWY AL
R FrA gL
fﬂiﬁiﬁﬁ%

 0983-165916

fi
i
&3
)
T

AFTORH AR ER TR T SR P SRR 2 E TR 2

LR L LR e R TR E RS = A MPL Lﬁﬁxﬁﬁi@oﬁﬁﬁ

FEAEEH TS FRES TR AFRT L ERet 8 A F ek PR
AT TR AMED X EREEEAEFE A € BIREPPM TR o A

F PR

TP B R BT AT -
XY (8 %)
2R P # g 2

62



e Rk E A
- CAAFTHR
pea # #
i NN s ~
53 2 7o+
S WLy
= - = +
Leg length Shoulder
Knee width Elbow width
Ankle width Wrist width
=~ iTE R
= #e/# 1T S RR LR RD LD
1
2
3
4
5
6
7
8
9
10
11
12
13

63




