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The haptic surface device It is also possible to influence our scaling of roughness by listening to synthetic sounds instead of recorded, touch-produced sounds [START_REF] Jir | Effects of Auditory Feedback on Tactile Roughness Perception[END_REF], but audio and tactile stimuli must be congruent both in intensity [START_REF] Suzuki | Effects of sounds on tactile roughness depend on the congruency between modalities[END_REF] and from a spatial point of view [ ].

On-site requirements : table and power plugs.
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  is based on perceptually relevant sound morphologies associated with the recognition of objects (structural invariants) and actions (transformational invariants) in line with the ecological approach to perception proposed byGibson [ ]. The identification of invariant sound structures led to an Action-Object Paradigm for sound synthesis in which sounds are described as the consequence of an action (like knocking, rubbing or scratching) on an object, defined by its shape (width, thickness, curvature...), and material (metal, wood, glass, ...). The synthesizer interface is presented Fig. . The action is modeled by a low-pass filtered noise simulating successive impacts and the object by a resonator, implemented through a resonant filter bank. A perceptual mapping enables continuous transitions between the different categories of actions and objects [ ].
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 : Figure :The ultrasonic haptic touchscreen.

  Fig. is based on ultrasonic friction modulation. A glass plate is made to vibrate at a resonant mode and the vibrations cause the finger to slightly levitate from the plate. The nearfield acoustic levitation of the finger dramatically reduces the friction between the finger and the screen [ ]. Modulating the amplitude of the ultrasonic vibration allows for a controlled modulation of the friction force applied to the finger. Patterning friction as a function of position and velocity of the finger can thereby create the illusion of touching shapes and textures [ ].
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 : Figure : Interface of the interactive sound synthesizer