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Abstract
Perception through sensory substitution devices has, together with technical and applied challenges, strong implications on the core of the theory of perception and consciousness. Thus, whether this type of perception should be conceptualized as true substitution, amodal perception, or capable of producing distal attribution, are open questions. The objective of this study is to face this last question, distal attribution, under the view of the theory of affordances.
Affordances incorporate elements underlying distal attribution, that is, active exploration, lawfully related sensory motor contingencies, and the perception of relational or animal-specific variables. In addition, testing affordances implies obtaining objective behavioral tests of body-scaled or action-scaled informational variables. Body-scaled affordances refer to the perception of properties that are scaled to anthropometric dimensions. In our study, we test the well-established stair climbing affordance (Warren, 1984) in two groups of tall and short participants. In order to do so, we tested if participants were able to estimate the climbability of risers according to the climbability affordance π-number founded for visual perception. If participants share the body-scaled affordance founded for visual perception, it can be argued that they fulfill the direct perception criteria as occurs in visual perception.
Reproducing Warren (1984), two independent factors were considered. The first factor was height of participants, with levels tall and short. The second factor was height of the riser to be climbed, that was varied systematically in seven heights. As dependent variable, participants were asked to estimate if they could climb the riser in front of them in a bipedestrian manner, perceived through the SSD. This vibrotactile SSD allows active exploration and lawfully related sensorimotor contingencies, and it is based on distance information delivered to the torso via vibratory effectors. In short, the vibratory intensity of each actuator is a function of its distance to the nearest solid object, considering that actuators are oriented to the ground covering a 3m range. Hence, it creates a lawful vertical array of vibration along the torso. The device has been previously described and tested in Diaz, Barrientos, Jacobs & Travieso (2012), and several prototypes and body parts have been studied (Cancar, Diaz, Barrientos, Travieso & Jacobs, 2013; Lobo, Travieso, Barrientos & Jacobs, 2014).  
Results showed that the differences in the riser height that they perceive as climbable can be explained when scaling riser height to leg length. Moreover, participants show a π-number, the dimensionless number that describes the affordance, similar to that founded for regular visual perception. This critical π-number refers to the maximum perceived height that a subject is able to climb in a bipedestrian manner scaled to his/her leg length. We conclude that our sensory substitution device allow the perception of affordances and that this research approach can shed light on sensorimotor theories and the usability of these devices.
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