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Utility of EMG Indices in Evaluating Rectus Femoris Muscle Fatigue Induced
by Intermittent Sprinting Cycling Exercise Based on Grey Association Analysis

WANG Lejun'", SHAO Qineng',MA Guogiang’, GONG Mingxin',NIU Wenxin’, QIU Jun’, XU Yangcai'
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of Traditional Chinese Medicine, Shanghai 201203, China

Abstract: Objective: To compare the utility of EMG indices in assessing rectus femoris muscle fatigue induced by intermittent
sprinting cycling exercise based on grey association analysis, therefore to determine the optimal method to evaluating muscle
fatigue. Methods: Ten cyclists performed five intermittent exercise bouts with 6-second all-out cycling exercise protocol, a recovery
phase with 24-second low intensity cycling was set between every two bouts. The power output, cadence and surface
electromyography (SEMG) of the right rectus femoris muscle were measured. Combined with time-domain, fourier transform,
wavelet packet transformation and nonlinear analysis method, the RMS, MF, MPF, MDF, MNF, C(n), FD (Fractal Dimension)
and SE (Sample Entropy) of SEMG were calculated. Results: The power output and cadence were decreased progressively with the
increase of cycling phase and time duration. The MNF and SE showed the same change tendency with power output and cadence.
The grey association grade between SE and exercise performance (power output and cadence) was significantly higher than the
other sSEMG indices, and the next parameter was the MNF. However, the FD parameter have the lowest correlation. Results:
During intermittent sprinting cycling exercise, the rapid high intensity workload contraction with interval recovery will induce
severe peripheral fatigue in rectus femoris muscle. The EMG indices of SE which is calculated based on nonlinear analysis is the
optimal parameter in evaluating rectus femoris muscle fatigue induced by intermittent sprinting cycling exercise.

Keywords: sEMG;cycling exercise;intermittent sprint training, exercise-induced muscle fatigue
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Abstract: The negative sum game risk brought by sports globalization is the result of the "simplification" of western sports
discourse, and the Chinese "Harmony" culture has the natural advantage of adjusting this risk. From the point of view of necessity,
this paper analyzes the generative logic of "metaphor of body nationalization", which is the generative logic of Chinese sports
discourse, and points out that although the relationship between the formation of sports and the state is not natural, it is inevitable
that Chinese sports promote the reconstruction of the country. Then, from the two dimensions of "localization" and "globalization",
this paper investigates the two-way construction and evolution of Chinese sports discourse. Based on the above analysis, this paper
takes the construction of a world sports community of "harmony but difference, beauty and common" and promotes the "community
of human destiny" as the characteristics and advantages of Chinese sports discourse system, and puts forward an explanatory
framework for the construction of sports discourse with Chinese characteristics from three levels: ideological discourse,
institutional discourse and theoretical discourse. Based on the above framework, this paper considers the proper path of sports
discourse with Chinese characteristics in the new era from the following three aspects: 1) creating the symbolic right of speech—to
focus on practicing the people-centered concept of sports development; 2) improving the structural right of speech—to actively
promote the deep participation in the practice of international sports governance; 3) strengthening the academic right of speech—to
constantly strengthen the academic consciousness of the theoretical discourse of sports in China.

Keywords: characteristic sports discourse;ideological discourse; institutional discourse; theoretical discourse; international sports

governance
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