Key Note 8A – Recognising patterns presented to the skin
This note describes attempts to use the surface of the body for a purpose for which it has not evolved, namely the perception of patterns. 
[bookmark: _GoBack]Much effort has gone into developing extended tactile displays, with the aim of supplementing vision and hearing, either in the blind and/or deaf, or in situations where vision and hearing might be otherwise occupied, as in tasks like flying. In a study using a 3 x 3 array of tactors, fixed to the arm or to the back, Jones et al (2009) investigated how well various patterns were recognised.  Each active tactor produced a pulse of 115 Hz vibration of 500 ms duration, with a 500 ms gap between pulses. 
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            C: X shape		                    D: LEFT, RIGHT, LEFT
Figure 1. Schematic representations of the tactile patterns presented to the forearm in the study by Jones et al (2009). A: The lower, then then middle, then the upper row of tactors was turned on then off to create a pattern moving up; B: The lower left three tactors, then the  three left leaning diagonal tactors, then the three upper right tactors were turned on then off to create a pattern moving up and to the right. C: The central and the four corner tactors were turned on then off three times to create an X shape. D: the three tactors on the left, then the three on the right, then the three on the left again, were turned on then off to create a pattern moving from left to right, then back to left. (Redrawn from Jones et al, 2009.)
Figure 1 illustrates some of the stimulus patterns from the study.  Participants were given a visual template representing each of the tactile patterns and responded by saying the letter corresponding to the pattern which they thought they had felt.  Recognition was much better when movement was across the arm rather than along the arm. The authors suggest that this may be because, for lateral movements, the edges of the arm act as reference markers. Performance was better with a 4 x 4 tactor array on the back, which the authors attribute to the greater separation between tactors which is possible on the back, as well as the additional tactors.  They also point out that others have shown that the perceived orientation of tactile stimuli may depend on the orientation of the body part (Parsons and Shimojo, 1987), which, in the case of the arm, changes relative to the body in normal activity, and so may not be an ideal site for recognising spatial patterns. 
Thus there appears to be scope for transmitting information via arrays of tactors.  It appears to be better to avoid presentation on a limb, whose orientation to the rest of the body can change and affect the perception of spatial patterns. One uncertainty is the extent to which training can improve perception and recognition of such tactile patterns.
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