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Differences of Upper Limb Kinematics and EMG between Different
Standing Positions of Rapid-FirePistol Shooting

——A Case Study of Chinese Elite Athletes

JIA Ketao', WU Wengiang', JIN Bo’, MAO Songhua®, CUI Yu', GENG Zhengyang'

(1. China Athletics College, Beijing Sport University, Beijing 100084, China;

2. Shooting and Archery Management Center, General Administration of Sport of China, Beijing 100144, China)

Abstract: Objectives: To explore the differences of upper limb kinematics and electromyography
(EMG) of Chinese elite rapid-fire pistol shooting athletes in the process of turning the body and mov-
ing the gun horizontally in different positions. Methods: Qualisys infrared light spot capture system
and Delsys wireless EMG test system are used to analyze the time rhythm, upper limb joint angle and
muscle work of Chinese elite rapid-fire pistol shooting athletes in different positions. Results: (DThe
standing position of impact density of athletes in qualification competition (129.54 mm) is less than
that in the final competition (137.15 mm and 214. 65 mm). @ The firing time of the first target in
the final competition (all 1. 50 s) is shorter than that in the qualification competition (1.57 s), and
the time rhythm of each segment has no obvious effect on the performance ; @ The rotation of the up-
per limbs in each standing position is dominated by the shoulder joint, and the rotation of the trunk
plays an overall role. The rotation of the trunk in the qualification competition (3. 14°) is greater than
that in the final competition (3.02° and 3.00°)., The accuracy of the rotation of the upper limbs in
place is higher, and the changes of muzzle pointing and wrist joint are smaller. @ There is significant
difference in the deltoid muscle work of athletes between the final competition and the qualification
competition (P <C0.05). The consistency of coordination force of each muscle group is poor. The
contribution rate of muscle work in position 2 of the final competition has changed greatly, and the
stability of muscle work was relatively poor. Conclusion: The stability of shooting performance in the
standing position of athletes in qualification competition is good. In the final standing position, it is
necessary to strengthen the consistency of time rhythm in each segment, increase the range of trunk
rotation and improve the stability of muscle force.

Key words: rapid-fire pistol shooting; kinematics; standing position; EMG; shooting



