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A comparison of tactile and blurred
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Two experiments were performed to assess the similarity of tactile form perception and visual form
perception under conditions of extreme visual blurring. In the first experiment, resolution and relative
localization tasks were performed by five subjects under both tactile and blurred visual presentation. The
results obtained here were the same for the two modalities. In the second experiment. all 26 block letters
were presented to each of four subjects in two distinct methods of presentation, using both tactile and.
blurred visual displays. In one method, the full-field letter was flashed for 1.0 sec; in the other, a vertical
slit scanned the letter from left to right. For all method comparisons, a strong similarity was found
between the patterns of correct responses as a function of letter. In addition, there was a definite
similarity between the two modalities in terms of which letters improved in recognizability in the change
from the full-fieldto the slit mode of resentation. However, the overall superiority of the slit method
found for tactile recognition was not btained visually. The two experiments indicate that recognition
with blurred vision is similar to recognition using the intact cutaneous sense. although some differences
remain.
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Optical-to-tactile conversion devices such as the
Optacon developed by Linvill and Bliss (1466) and the
Tactile Vision Substitution System (TVSS) developed
by Bach-y-Rita and Collins (Bach-y-Rita. 1972;
Collins, 1970) have demonstrated the skin's ability to
process pictorial information. These devices provide
direct translation of optical images into tactile
patterns; this is accomplished by using the video
signal from a television camera or a photosensor array
to activate a matrix of vibrotactile stimulators. Apart
from their practical uses, these and similar systems
like the Kinotact (Craig, 1974) have proved valuable
research tools for investigating tactile pattern
perception (Bach-y-Rita, 1972; Craig, 1974; Hill,
1974; Loomis, 1974: Scadden, 1971, 1973; Taenzer,
1972).
In a recent study, Loomis (1974) examined the
effects of different modes of stimulus presentation on
tactile letter recognition. The 400-point TVSS was
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employed and block capital letters were displayed on
the backs of subjects using a total of five different
modes of presentation. The recognition results were
interpreted in terms ot'the limited spatial resolution of
the cutaneous sense, probably imposed by the neural
organization of the lemniscus system with its
convergence and divergence of neurons in the
ascending pathways and limited cortical representation of most body surfaces, such as the back
(Mountcastle. 1961; Werner & Whitsel, 1973). In
particular. the result of slit scanning leading to higher
recognition scores than full-field presentation was
explicable in terms of limited resolution, for even
when the higher spatial frequency content of the
stimulus patterns is filtered out in the neural
processing, time-varying phase information in the
lower spatial frequencies carries the identity of the
letter. This result and its interpretation are consistent
with the well-known result that tactile localization
acuity for a single point, as measured by the error of
localization. is considerably finer than the spatial
resolution as measured by the two-point limen
(Boring, 1930, 1942; Dallenbach, 1932; Jenkins &
Stone, 1941; Weinstein, 1%8; Zigler, 1935).
The two present studies were conducted to assess
the similarity of the perception of spatial patterns by
the intact cutaneous sense and by optically blurred
vision. If optically blurred, vision were to give
detection and recognition results that were identical to
those of the cutaneous sense when the stimulus patterns are not degradep, then there would be reason to

