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Effect of 16-week Regular Tai Chi Exercise on Proprioception and
Muscle Strength of Lower Limbs in the Elderly

WANG Rui, LI Yuzhou

(College of Physical Education, Henan Normal University, Xinxiang 453007, China)

Abstract; Objective; to discuss the effect of regular Tai Chi exercise on lower limb function, so as to provide theoretical
basis for preventing or delaying the decline of lower limb function in the elderly. Methods: 40 healthy subjects were randomly
divided into experimental group(16 weeks of 24 forms simplified Tai Chi exercise) and control group(no regular exercise) to
complete the proprioception, muscle strength and neuromuscular control test of lower limb before and after 16 weeks. Results:

after comparing the results before and after the experiment, it is found that: (1) muscle strength of lower limbs in both groups
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were increased, changes in the isometric strength 60° in Tai Chi exercise group were significant; (2) the kinesthesia of left and
right knees was improved obviously in experimental group, but no significant change in control group, and there is no signifi-
cant change in the 3D position sense of the left and right sides of knee joints in both groups before and after the experiment; (3)
the time of standing on one leg with eyes closed has improved in both groups, but no significant change before and after the ex~
periment; (4) the deviation of walking straight with eyes closed changed significantly, compared to that before the experiment,
in experimental group. Conclusion: (1)16-week regular Tai Chi exercise can significantly improve the muscle strength and pro-
prioception of lower limbs of the elderly; (2) 16-week regular Tai Chi exercise can improve the neuromuscular control ability of
lower limb, but no obvious effect on balance function; (3) 16-week regular Tai Chi exercise can improve lower limb function in

elderly people. It should be applied in mass fitness to prevent the occurrence of falls in the elderly.

Keywords: Tai Chi exercise; proprioception; muscle strength; neuromuscular control ability; balance ability
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New Stability Criteria for Recurrent Neural Networks with
Leakage Delay and Time-varying Interval Delay

WANG Juntao', ZHENG Qunzhen®?, SU Zhan®, CHEN Yonggang'
(1. School of Mathematics Sciences, Henan Institute of Science and Technology, Xinx‘iang 453003, China;
2. School of Mathematics and Statistics, Henan Institute of Education, Zhengzhou 450046, China;
3. Shanghai Furen Medicine R & D Co. Ltd, Shanghai 200000, China)

Abstract; This paper considers the asymptotic stability problem for recurrent neural networks with leakage delay and
time-varying interval transmission delay. Based on Lyapunov-Krasovskii (1.-K) stability theory, Jensen inequality, and recipro-
cally convex approach approach, new asymptotic stability criteria are obtained in terms of linear matrix inequalities (LMIs).
Compared with the existing approaches, this paper avoids using the neutral transformation, and utilizes the interconnected in-
formation between leakage delay and transmission delay sufficiently when constructing L-K functionals, thus the obtained crite-

ria are less conservative. Numerical example verifies the effectiveness and less conservatism of the obtained results.

Keywords : recurrent neural network; leakage delay; time-varying delay; asymptotic stability



