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Abstract: Objective: To explore the effects of football training on the related brain areas of ath-
letes’ visual attention and visual motor coordination processing integration at rest. Methods: In
this study, football players with national level 2 or above and students majoring in PE without
sports level were selected as the research objects and divided into exercise group (n=33) and
control group (n=34). Based on resting state electroencephalography signal, the differences of
power spectral density, brain source activation and brain functional connectivity in different fre-
quency bands were compared, and the characteristics of brain activation and brain functional
connectivity of football players in resting state were further explored. Results: Compared with
the control group, the power spectrum density in the 0, o (P<<0.01), f (P<<0.05) and y (P<<
0.05) frequency bands of the exercise group were increased. The tracing results of standardized
low-resolution brain electromagnetic tomography analysis in the resting state with eyes open
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showed that in the whole frequency range, the neuroelectric activity of each brain area changed
differently, and the right temporal lobe of the exercise group in the middle temporal gyrus
(BA21), MNI (65, —40, —15) showed positive differences, while in the left parietal lobe (BA40),
MNI (-40, —40, 55) showed negative differences. The exercise group on the § band showed pos-
itive differences in the middle temporal gyrus (BA21) of the right temporal lobe, and MNI (65,
-40, —15). In the 6 band, the exercise group showed a positive difference in the middle frontal
gyrus (BA10) and MNI (=30, 40, 25) of the left frontal lobe. The exercise group in the a band
has the largest activation area in the brain, and the inferior parietal lobules (BA40) and MNI
(40, =50, 50) of the right parietal lobe showed positive differences. The exercise group on the 3
band showed a positive difference in the frontal medial gyrus (BA9) and MNI (=20, 40, 20) of
the left frontal lobe. In the y band, the exercise group showed a positive difference in the medial
frontal gyrus (BA9) and MNI (-20, 40, 20) of the left frontal lobe. Based on the phase lag index
characteristic brain function connection results, compared with the control group, there are sig-
nificant differences in 101 connection characteristics in the whole frequency band of the exer-
cise group (P<<0.01), of which there are 92 connections in the a band have significant differenc-
es (P<<0.05) and 68 connections in the B band have significant differences (P<<0.01). The brain
function connections of the two groups of subjects in the whole frequency range are mainly con-
centrated in the central region, parietal lobe and occipital lobe of the brain. The brain function
connections of the two groups of subjects in the o band were mainly concentrated in the central re-
gion, parietal lobe and occipital lobe of the brain, and the connection strength of the left hemisphere
was slightly higher than that of the right hemisphere. The brain functional connections of the two
groups of subjects in the f band were mainly concentrated in the central region and parietal lobe of
the brain. Conclusions: After football training, the activation of frontal lobe, temporal lobe and oc-
cipital lobe is obvious, and the brain functional connectivity is strong, which suggests that the regu-
lation of sensation, movement and cognition is improved, and the functional connectivity of these
brain regions is promoted. And then improve the athletes’ visual attention, perceptual expectation
and complex movement executive ability and cognitive function.

Keywords: football players; brain origin; brain functional connectivity; EEG
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=53, ) FIHE I HIAL R [ (BA19) \MNI(—40,-75,-10) K I
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Table 1  Statistical Results of Relative Power Spectral Density of Each Frequency Band of Resting EEG M=SD
20 3 ) 0 o B Y
i+ #8210 (n=34) 1.21£0.03 1.10£0.02 1.06+0.02 0.98+0.01 0.92+0.02
E 2 (n=33) 1.21£0.03 1.1140.03 1.09+0.04™ 0.9940.01" 0.9340.02"
E: 5B aar, *P<0.05,**P<<0.01.
5 (0.5~4.0 Hz) 0 (4~8 Hz) o (8~14 Hz) B (14~30 Hz) v (30~48 Hz)
7z ‘xi ” %,‘%u@ SN
69.7 621 [& . 55.9
68.2 60.6 54.5
66.7 59.1 53.0
65.3 57.7 51.6
63.8 56.2 50.1
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Table 2  Statistical Results of Brain Functional Connectivity in the

Whole Frequency Band and Each Frequency Band of Resting EEG
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