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Sensation Magnitude for Energy of Electrocutaneous Stimulation
and Just Noticeable Difference

Kazuo TaNie*, Susumu TacH1*, Kiyoshi Komoriva* and Minoru Apg*

The electrocutaneous communication by
means of electric pulse stimuli has been stud-
ied. One of the most important problems in
this kind of research is to determine the most
relevant stimulus parameters for transmitting
the information. These parameters are called
informational dimensions of stimuli. In general,
they consist of three factors: namely, frequen-
¢y, space and magnitude. The frequency and
the space dimensions are said to correspond to
the pulse interval of stimuli and the number
of electrodes, respectively, For the magnitude
dimension, however, it had not been clarified
which parameter is the most relevant.

In the previous paper we studied this prob-
lem and found the fact that the subjective
magnitude of electrocutaneous stimuli is related
to the pulse energy. This paper describes some
problems about the constant energy electro-
cutaneous stimulation, namely, the design of
energy measurement instrument, the measure-
ment of energy threshold characteristics as a
function of time, and estimation of the channel
capacity from the measurement of a just
noticeable difference.

The energy threshold, the current threshold
and the pulse interval characteristics were
measured as functions of time, using the con-
stant energy stimulator designed by ourselves.
It was found that the energy threshold remains
constant with time, while the current threshold
increases gradually with time. These results
suggest that the magnitude sensation is more
closely related to the pulse energy than the
pulse current. Moreover, the channel capacity
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estimated from the measurement of a just
noticeable difference was found to be 3.0 bits
to 4.0 bits for five subjects.
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Fig. 2(a) Stimulus current waveform (The volt-
age between A and C in Fig. 1)
(b) Stimulus voltage waveform (The volt-
age between B and C in Fig. 1)
(c) Integrator output
(d) Multiplier output
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Fig. 3 Construction of display-pulse
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Fig.4 Threshold energy vs. time (subject: K. K.,
electrodes : Ag-AgCl [Beckman] type, Loca-
tion: triceps brachii)
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Fig.5 Threshold energy vs. time (subject: K.T.,
electrodes : Ag-AgCl [Beckman] type, Loca-
tion: triceps brachii)
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Fig. 6 Threshold current vs. time (electrodes:

Ag-AgCl [Beckmann] type, location: tri-
" ceps brachii)
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