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獨立成分分析法應用於禪坐之視覺誘發電位分析 

研究生：陳清文                  指導教授：羅佩禎教授 

 

國立交通大學電機與控制工程學系 

 

摘要 
 本論文主要目的是研究禪定過程中視覺誘發電位（VEP）的變化，由於實驗

組在禪定過程中必須閉眼專注，因此本研究採用閉眼閃光刺激產生視覺誘發電

位，實驗組與控制組皆為健康且相同年齡範圍的受測者，並且以傳統的平均法與

獨立成分分析法（ICA）對實驗組與控制組的 VEP 特徵進行分析，比較兩者之

間的差異。 

 由實驗結果能得到四個結論：（1）在波峰III-IV-V的平均振幅分析上，實驗

組隨著禪定過程增加，控制組隨著靜坐過程先增加再減少；（2）在波峰V-VI-VII

的平均振幅分析上，實驗組與控制組皆隨著禪定（靜坐）過程增加，並且實驗組

的增量較小。在獨立成分分析方面，實驗組的 VEP 成分波形一致性隨禪定過程

持續增加，控制組則隨靜坐過程先減少再增加；而在權重空間分布的分析，實驗

組在禪定過程中頭頂（Pz）的權重變化為先減少再增加，並且後腦（Oz）的權

重變化則隨著禪定過程減少，與控制組的權重變化是相反的。 

 因此，造成實驗組與控制組 VEP 特徵的差異主要是禪定過程引起大腦皮質

層的作用改變，並且國外研究指出背景腦電波的能量與視覺誘發電位的振幅有很

高的相關性，所以禪定過程視覺誘發電位的變化可能是因為腦電波的改變。 
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Abstract 

 This thesis aims to investigate the visual evoked potential（VEP）for the Zen-Buddhist 

practitioners（experimental subjects）before, during, and after meditation. Because 

experimental subjects must close their eyes in Zen meditation, flash-light stimulus is 

applied to evoke the visual cortical response. We compare the results of VEP 

characteristics between experimental and control groups. The control group involves 

normal, healthy subjects within the same age range as that of the experimental group. 

Conventional averaging method and independent component analysis (ICA) are employed. 

 In sum, four conclusions were drawn from the experimental results as follows. Firstly, 

analysis of peak III-IV-V shows an increase in averaged peak amplitude of the meditation 

VEP (experimental group) and an increase followed by a reduction in averaged peak 

amplitude of the relaxation VEP (control group). Secondly, analysis of peak V-VI-VII 

demonstrates that the averaged amplitude increases during meditation (experimental group) 

the same as during relaxation (control group) and increases smaller than that of the control 

group. Thirdly, based on the ICA analysis, temporal correlation of the VEP component 

with each raw tracing increases during meditation, in comparison with that before 

meditation. On the other hand, this correlation factor reduces first and then increases for 

the control group in relaxation. Finally, analysis of averaged weighting distribution 

demonstrates that a reduction at Oz channel and a reduction followed by an increase at Pz 
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channel in averaged weighting of the meditation VEP (experimental group) is opposite to 

that of the relaxation VEP (control group). 

 Hence the VEP changes might be primarily caused by the function changes of the 

cerebral cortex during Zen meditation. The overseas researches report that amplitudes of 

photic evoked responses were highly correlated with the energy of background EEG. So 

the VEP changes during Zen meditation might be due to EEG changes. 
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