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Surface texture is one of the important cues for human beings to identify objects.
Haptic texture measurement is necessary for object recognition by touch. This paper
presents a novel design of a haptic texture sensor by imitating human active texture
perception. A thin polyvinylidene fluoride (PVDF) film is used as the sensitive element
to fabricate a high-accuracy, high-speed-response haptic texture sensor, and a mechanism
is designed to produce the relative motion at a certain speed between the haptic texture
sensor and the surface of the perceived object with constant contact force. Thus, the
surface texture property can be measured as the output charge of the PVDF film of the
sensor induced by the small height/depth variation of the moving object surface. The
experiments reveal that the proposed active haptic sensor is effective in detecting the
feature signals of surface texture, and the measurement signal can be used not only for
the classification of the object surfaces, but also for haptic texture display in virtual
reality.
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