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Archery Shooting
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Abstract In this study, we analyzed the balance of the both legs and the kinematic analysis of the upper limb
segments and joints during archery shooting and compared the differences according to the scores. 9 K-university
elite archery athletes participated. Each archer was asked to shoot 3-shots and 5-ends on a 122 cm target at a
distance of 70 m. Seven infrared cameras (Qualisys, sweden) and two force plates (Kistler, Switerland) were used
to calculate the upper limb segments and joint movements and the center of pressure (COP). When the archers shot
8 points, range of motion of elbow joint angle on drawing-arm and mediolateral COP range of motion on the left
foot were larger than when 9-10 points were shot (p<.05). In order to maintain a high score in the archery game,
constant balance is required, and the balance of the left foot supporting the bow during the shooting is an important
factor. In addition, minimizing elbow joint movement of the drawing-arm supporting the bow will help stabilized
shooting.
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Fig. 1. Square stance [15]
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Fig. 2. Experimental set—up and reflective markers attachment position
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Fig. 3. Definition of anteroposterior (A—P) and mediolateral (M—L) COP direction
(fpl: right force plate, fp2: left force plate)
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Table 1. Displacement in the bow—arm (left) during archery shooting (unit: cm)
Displacement 8-point * 9-point ° 10-point © F D Post-hoc
Mediolateral 2.19+1.39 1.72+0.97 1.83+1.27 1.560 245 -
Upper arm Anteroposterior 1.38+0.51 1.23+0.49 1.33+0.60 245 786 -
Vertical 2.14+125 2.10+1.29 2.22+1.32 273 765 -
Mediolateral 347+3.37 1.99+0.89 2.35+1.18 1.3%6 297 -
Forearm Anteroposterior 1.39+0.50 1.18+0.52 1.37+0.76 478 .630 -
Vertical 6.28+4.30 5.64+3.23 5.65+3.95 .708 509 -
Table 2. ROM in the drawing—arm (right) during archery shooting (unit: deg)
ROM 8-point * 9-point 10-point ° F 0 Post-hoc
Ebow ioint Sagittal plane 11.58+5.41 8.47+2.53 8.10+3.25 4.948 024 a>bc
! Transverse plane 14.24+4.84 13.26+4.06 13.13+4.82 616 554 -
Wrist ioint Sagittal plane 28.67+14.91 26.60+11.80 26.76+13.31 640 542 -
: Frontal plane 14.88+6.85 15.50+5.75 15.18+9,88 114 893 -
Table 3. Linear velocity in the bow—arm (left) during archery shooting (unit: cm/s)
Linear velocity 8-point * 9-point ° 10-point © F D Post-hoc
Mediolateral 1224044 1.03+0.33 0.97+0.37 2034 .168 -
Upper arm Anteroposterior 097037 0.83+0.29 0.82+0.28 1.351 291 -
Vertical 1.40+0.86 1.30+0.72 1.27+0.65 591 567 -
Mediolateral 1.46+0.69 1.09+0.37 1.06+0.34 2654 105 -
Forearm Anteroposterior 0.86+0.39 0.75+0.36 0.77+0.29 591 567 -
Vertical 290200 2.65+1.61 242+136 747 AR -
Table 4. Angular velocity in the drawing—arm (right) during archery shooting (unit: deg/s)
Angular velocity 8—point * 9-point ° 10-point © F D Post-hoc
Sagittal plane 12.82+5.29 12.93+7.10 11.54+3.84 443 651 -
Elbow joint
Transverse plane 15.14+6.99 14.8316.41 14.06+5.47 196 824 -
Sagittal plane 16.77+6.13 16.26+5.90 15.48+7.70 217 808 -
Wrist joint
Frontal plane 12.94+4.96 12174518 11.46£5.13 494 621 -
Table 5. COP range during archery shooting (unit: cm)
COP range 8—-point * 9-point ° 10-point © F D Post-hoc
Raht Anteroposterior 9.74+565 10.99+4.63 13.94+8.42 1522 252 -
i
¢ Mediolateral 8.55+3.73 745572 11171521 1.117 355 -
Lot Anteroposterior 15.32+11.21 12.36+2.08 12.84+7.47 A12 670 -
IS
Mediolateral 10.95£3.22 7.70+2.10 6.78+2.26 4.468 032 a>bc
Table 6. COP velocity during archery shooting (unit: cm/s)
COP velocity 8-point * 9-point ° 10-point © F D Post-hoc
Raht Anteroposterior -0.93+1.71 —-0.46+1.53 -0.90+2.11 135 875 -
ig
Mediolateral 0.08+2.31 -0.35+1.46 -0.23+2.83 058 944 -
Lot Anteroposterior -0.45+3.26 -021+2.80 -0.30+2.23 017 984 -
IS
Mediolateral -0.08+1.37 -0.39+1.94 1.13+2.16 1.127 352 -
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