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Comparative analysis of biomechanical characteristics of the
opening and closing movements of the new Tai Chi elastic
band exercise and the anti-bird movements of the elastic
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Abstract: Objective: Taiji elastic band exercise is adapted from the "Taiji movement strength
exercise" in the "Taiji Cardiac Rehabilitation Program", which has a significant effect on
improving patients' exercise ability. This study uses the exercise biomechanics method to select
the representative opening and closing movements of Taiji elastic band exercise and the anti-bird
movements with similar shapes in the resistance training movements of Taiji elastic band exercise
for comparative analysis, to explore the differences in biomechanical characteristics of the two in
terms of movement shapes and muscle strength, in order to find the unique biomechanical
characteristics of Taiji elastic band exercise itself. To find the advantages of Taiji elastic band

exercise, and then provide theoretical support for the application of Taiji elastic band exercise in
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Taiji health intervention.Methods: 26 male subjects were recruited and randomly divided into two
groups according to the ratio of 1:1:13 in the Tai Chi elastic band exercise group and 13 in the
elastic band resistance training group. Kinematic data were collected by Vicon infrared motion
capture system. AnyBody software was used to calculate joint Angle, joint angular velocity,

muscle force, muscle activation and joint force indicators. SPSS20.0 software was used to process

the data. In this paper, the mean + standard deviation (X+S) was used to describe the experimental

indicators. P < 0.05 meant that there was a significant difference, and P < 0.01 meant that there
was a very significant difference.Results: (1) Joint Angle: The horizontal abduction Angle of
shoulder joint in Tai Chi elastic band exercise group was significantly lower than that in elastic
band resistance training group (P < 0.01); The elbow flexion Angle and knee flexion Angle in the
Tai Chi band exercise group were significantly higher than those in the band resistance training
group (P < 0.01). (2) Joint angular velocity: The horizontal abduction angular velocity of the
shoulder joint in the Tai Chi elastic band exercise group was significantly lower than that in the
elastic band resistance training group (P < 0.05). (3) Maximum muscle strength: the maximum
muscle strength of biceps in the Tai Chi elastic band exercise group was significantly greater than
that in the elastic band resistance training group (P < 0.01); The maximum muscle strength of
coracobrachial muscle in Tai Chi elastic band exercise group was significantly higher than that in
elastic band resistance training group (P < 0.05). (4) Muscle activation: The biceps muscle
activation in the Tai Chi elastic band exercise group was significantly greater than that in the
elastic band resistance training group (P < 0.05). (5) Average muscle strength: The average
muscle strength of infraspinatus muscle, coracobrachialis muscle, biceps muscle, brachialis
muscle and brachioradialis muscle in Tai Chi elastic band exercise group was significantly higher
than that in elastic band resistance training group (P < 0.01). (6) root-mean-square amplitude: The
standardized RMS of the anterior deltoid muscle, the posterior deltoid muscle and the triceps
muscle of the Tai Chi elastic band exercise group were lower than those of the elastic band
resistance training group (P < 0.01), the standardized RMS of the posterior deltoid muscle of the
Tai Chi elastic band exercise group was lower than that of the elastic band resistance training
group (P < 0.05).Conclusion: (1) Compared with the anti-bird action of the elastic band resistance

training, the opening and closing action of Taiji elastic band exercise has the characteristics of

201



2023 455 = Jm E PR AR B R R AR 2

small shoulder joint horizontal abduction amplitude, small angular speed, large elbow joint flexion
Angle and knee joint flexion Angle, and the shape of the action has the characteristics of "circular
arc", with uniform slow speed and large joint force value. (2) Compared with the anti-bird action
of elastic band resistance training, the opening and closing action of Tai Chi elastic band exercise
has the characteristics of lower maximum muscle strength and muscle activation of shoulder joint
and elbow joint, uneven horizontal adduction force of shoulder joint, larger average muscle
strength of elbow flexor muscle and high safety. (3) Compared with the anti-bird action of elastic
band resistance training, the opening and closing action of Tai Chi elastic band exercise has the
characteristics of smaller standardized RMS value. (4) It is recommended to apply Taiji elastic
band exercise to the elderly, children or people with low muscle strength level.
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