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Kinetic comparative analysis of tennis backhand stroke for
interdisciplinary convergence research
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Abstract This study which was conducted on male tennis player on one hand(OH) & two hand(TH) backhand
stroke and how both motion differed on low extremity movement with each feature analyzed in detail, the
result as follow. The motion of TH based on resultant velocity, appeared to be a higher than OH, which was
important variable in determining the ball speed. Contrary to TH where the player minimized the motion in the
lower body and finalized a stroke through the turn of the trunk as if sticking the ball closed to the body, OH
was carried out such that the player appeared to chase the ball. Whereas in OH, the knee joint extension
moment was not found to be larger than TH, the opposite result came out for abduction moment and internal
rotation moment. In the case of hip joint, consisted of extension, abduction and internal rotation moment, the
outcome emerged to be greater for TH with conspicuous difference in abduction moment. Flection moment for
TH overwhelmed in TH though both adduction and external rotation moment brought about similar outcome for
both strokes.
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(Table 1) Resultant velocity of racket head

(unit : m/s)
One hand Two hand
T1 20.67 23.86
T2 20.72 24.83
T3 20.25 2378
T4 21.10 24.22
TS 2393 26.46
T6 22.32 21.87
T7 22.83 24.44
T8 21.12 23.62
T9 21.08 20.74
T10 20.62 24.49
Mean 21.46 23.83
SD 111 1.49
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(Table 2) Maximum angular velocity (unit © deg/sec)
One hand Two hand
Flexion Inversion Pronation Flexion Inversion Pronation
Extension Eversion Supination Extension Eversion Supination

T1 995 92.0 458.8 2209 57.8 285.3

T2 1339 97.1 409.0 210.6 68.8 328.3

T3 103.7 4.7 2769 225.1 57.2 339.6

T4 115.1 93.1 349.3 1083 116.9 3635

T5 1470 123.1 449.2 216.3 1226 3435

.. T6 112.3 1259 4445 1262 49.6 255.3
Knee joint 7 1204 107.4 4132 2444 1160 3174
T8 58.7 845 229.9 210.8 80.0 379.1

T9 1254 496 2239 179.6 495 294.7

T10 101.4 41.1 331.3 240.2 1325 302.3

Mean 112.25 86.35 358.60 193.30 85.08 320.87

SD 23.19 29.64 85.65 43.94 31.56 35.69

T1 6.1 -38.0 -143.9 0.7 -39.3 -3194

T2 165 -3717 -2178 -10.3 -30.8 -347.1

T3 30 472 -1715 6.8 -394 -2839

T4 10.6 -45.3 -2045 -54 -29.9 -326.9

T5 42 -39.0 -258.7 -117 -16.9 -306.9

Trunk T6 152 -40.1 -229.2 -25.6 -289 -266.4
T7 34 -50.9 2317 -6.9 -30.9 -319.0

T8 22.2 425 -274.4 -54 -20.1 -267.8

T9 -27 -51.8 -1975 -23.0 -34.3 -252.3

T10 10.1 -54.1 -186.8 -9.8 -34.4 -330.1
Mean 8.86 ~44.66 -212.81 -9.06 -30.48 -301.99

SD 7.12 5.78 37.13 9.25 6.96 30.48
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% time.
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(Table 3) Maximum joint moment in impact phase (unit : Nm)
One hand Two hand
Extension Inversion Pronation Extension Inversion Pronation

T1 474 17.05 411 4.36 10.69 2.63

T2 3.84 9.77 2.50 4.00 13.33 392

T3 312 759 2.07 517 10.82 3.32

T4 828 10.03 2.87 525 14.10 476

T5 1372 10.10 349 466 1391 431

Knee joint T6 8.01 12.14 4.02 0.84 16.18 404
T7 6.72 14.07 392 427 13.70 383

T8 10.67 8.37 2.21 6.01 14.94 424

T9 482 553 1.85 3.06 12.85 359

T10 11.67 12.77 351 548 11.92 349

Mean 8.06 10.74 3.05 431 13.24 381

SD 334 3.36 0.86 1.48 1.74 059

T1 55.33 8.16 467 43.04 26.19 3.18

T2 45.06 8.37 2.59 4793 18.19 3.39

T3 39.76 10.61 2.96 42.63 23.16 313

T4 42217 892 3.65 4814 12.78 377

T5 40.45 947 3.78 49.36 29.34 37

Hip joint T6 50.00 12.72 3.09 52.84 995 290
T7 49.29 12.69 3.16 50.03 21.64 2.38

T8 40.71 11.07 2.20 55.59 21.00 2.69

T9 31.48 721 2.17 50.17 20.29 2.56

T10 46.67 8.14 2.44 42.93 25.26 477

Mean 44.15 9.74 3.07 4827 20.78 325

SD 6.67 1.95 0.79 435 594 0.71
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(Table 4) Minimum joint moment in impact phase (unit : Nm)
One hand Two hand
Flexion Eversion Supination Flexion Eversion Supination
Tl -17.85 -9.30 -2.08 -12.41 -3.84 -1.15
T2 -14.07 -7.05 -1.63 -19.11 -6.67 -1.80
T3 -89 -5.17 -1.26 -16.70 -5.46 -1.74
T4 -11.21 -7.78 -159 -8.21 -6.89 -2.31
TS5 -11.37 -8.77 -1.86 -22.15 -12.03 -2.21
Knee ioint T6 -20.73 -7.76 -1.99 -16.64 -6.73 -1.74
e 50 7 1763 820 198 2350 6,03 108
T8 -8.68 -7.06 -1.48 -14.78 -7.23 -1.84
T9 -6.26 -357 -094 -17.18 -6.15 -1.13
T10 -10.83 =773 -1.94 -19.26 -6.49 -1.37
Mean -12.76 -7.24 -167 -16.99 -6.75 -1.64
SD 467 1.70 0.37 4.49 2.09 0.44
Tl -24.56 -19.67 -5.86 -5.28 -21.57 -4.06
T2 -5.60 -25.49 =372 -13.03 -18.61 -6.46
T3 -9.64 -20.17 -3.44 -9.19 -21.63 -391
T4 -17.47 2841 -349 -19.85 -21.51 -6.31
TS -1818 -35.62 -3.59 -20.95 -19.63 -4.31
Hip joint T6 -20.43 -28.96 -394 -13.65 -16.23 -8.45
T7 -14.25 -20.29 -4.59 -16.77 -17.76 744
T8 -4.65 -2895 -3.59 -13.41 -21.48 -6.34
T9 -8.96 -22.39 -2.19 -9.26 -17.22 -7.46
T10 -6.04 -21.29 -4.73 -16.44 -19.06 -4.35
Mean -12.98 -25.72 -391 -13.78 -19.47 -591
SD 6.97 513 097 493 2.02 1.64
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