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The Effects of the Stimulation Intensity and Inter-Electrode Distance
on the Parameters of the Measured Sensory Nerve Signal
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Abstract: This study was designed to investigate the effects of stimulation intensity and inter-electrode distance
on the parameters of the measured sensory nerve signal. 30 healthy subjects participated in this study. Sensory nerve
signals were elicited by four different pulse amplitudes, i.e., 3, 6, 9, 12 mA, with the pulse width fixed at 500 us. The
sensory nerve signals elicited by the four different pulse amplitudes were measured by four different inter-electrode
distances (20, 30, 40, and 50 mm). We extracted four parameters (pulse amplitude, pulse width, pulse area, and
latency time from stimulation) from the sensory nerve signals. The measured pulse amplitude and pulse width were
increased when the measuring inter-electrode distance was increased while the stimulating pulse amplitude was
fixed. The measured pulse amplitude was saturated with the stimulating pulse amplitudes of over 6 mA while mea-
suring inter-electrode distance. Under the same condition, measured pulse width was increased, and sensory nerve
signal was initiated early. Sensory nerve signals, specially those of pulse amplitude, were distorted by a differential
amplification method that commonly measures the human body signal. The experimental results indicate that the
differential amplification method is required to be replaced when measuring nerve signals. Our observations sug-
gested that the hyperpolarization of the action potential of the sensory nerve signal for preventing distortion could
be used to clarify the correlation between the parameters of the sensory nerve signals and quantification of sen-
sations.
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Fig. 1. The normalized pulse amplitude of the measured

sensory nerve signal. (a) Independent variable: inter-electrode
distance, (b) Independent variable: pulse amplitude.
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Fig. 2. The normalized pulse width of the measured sensory
nerve signal. (a) Independent variable: inter-electrode
distance, (b) Independent variable: pulse amplitude.
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