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Abstract: Recent studies have shown that musicians have an enhanced ability to distinguish sounds compared with
non-musicians. However, there is no consensus on whether musical experience can enhance the perception of fre-
quency-related musical features. Consequently, this study explored the potential influence of musical experience on
the perception of frequency-related musical features from the perspectives of behavioral performance and neural re-
sponse. The oddball paradigm was adopted in the experiment, and pitch, interval, and chord were selected as per-
ceptual parameters to represent frequency-related musical features. The behavioral responses and electroencephalogra-
phy (EEG) data of two groups of subjects (those with musical experience as the music group and those without musi-
cal experience as the control group) were recorded during the active recognition task, and event-related potentials and
microstates were analyzed. Behavioral results revealed that the subjects in the musical group showed higher accuracy

and shorter reaction times in identifying deviant stimuli. Event-related potential analysis showed that there was no

WFEHA: 2024-04-30; 1EEIEHA: 2024-05-20.

EEREIA: 5 (1981— ), B, 14, #i

WEEE: 7)1, niguangjian@tju.edu.cn.

EE&TIH: EFREAVATRIVEIN H (2023YFF1203500) 5 5 A AR EIL SV H (81971698).

Supported by the National Key Research and Development Program of China (No. 2023YFF1203500) , the National Natural Science Founda-
tion of China (No. 81971698) .



© 630 KHAR AR (A AR5 TR

58 el

statistically significant difference between the primary auditory cortex response (N1 component) of the musical group

and control group subjects. However, the musical group subjects showed a shorter mismatched negative (MMN)

wave latency and a significantly enhanced P3b response, which are associated with deeper cognitive processing. Fur-

ther microstate analysis in the corresponding time window of P3b showed that the values of microstate feature parame-

ters (global explained variace, coverage rate, and duration) of the musical group subjects were significantly higher in

the chord perception task than in the other tasks. Combined with brain topographic map analysis, it was found that

musical experience enhanced activation intensity and expanded the activation range in the parietal region. Thus, the

above results suggest that although musical experience has a limited effect on the initial processing stage of sound

perception, it significantly enhances an individual’s sensitivity to sound and cognitive processing efficiency in the

later processing stage of information processing.

Keywords: electroencephalography (EEG) ; musical experience; event-related potential (ERP) ; microstate
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Fig.11 Microstate sequence results of the pitch perception task
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Fig.12 MSG6 statistical results of the pitch perception task
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Fig.13 Microstate sequence results of the interval perception task
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Fig.15 Microstate sequence results of the chord perception task
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