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Abstract. The tactile mechanism of texture perception is getting well figured out, resulting in
the emergence of texture rendering devices. It is worth noting that the textures in these studies
have interior space gap in the millimeter level and below. This kind of textures is called “fine
texture”. In contrast, the "Macro texture™ has space gap in centimeters and above, and it is con-
sidered as the special texture with tiny texture pattern covered on curved surface. Compared
with fine texture, macro texture contains richer surface information, including both roughness
and curvature. This paper aims to study the mechanism of macro texture perception, and estab-
lish active and dynamic touch-based haptic perception models.
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1 Introduction

Haptic perception of texture is well studied over recent years. The display methods could be divided
into three categories: the first is based on geometric shape reproduce, it gets texture’s geometric con-
tour through image processing, and then uses force feedback device to display contact force normally
and tangentially [1]; the second is based on vibration perception, the researchers constructed array of
needles and controlled their vibration amplitude and frequency to reproduce the texture [2-4]; the third
is based on the friction force change, it could get texture feeling by changing the contact friction be-
tween the finger and the interface of haptic device, like Tesla Touch [5] and StimTac [6].

The common characteristic of the rendered texture using above methods is that their interior space
gap is in the millimeter and below. We could call them “fine texture”. On contract, the “macro tex-
ture” has interior space gap in centimeter and above (Fig. 1a). From the point of view of geometric
properties, the macro texture can be seen as tiny texture pattern (Fig. 1b) covering on curved surface
(Fig. 1c), it includes both texture and curvature information. Human could get both the feeling of the
roughness of fine texture and the feeling of force feedback of the curvature surface when exploring
across a macro texture.

Compared with fine texture, the macro texture contains richer information and its haptic mechan-
ism is certainly more complex. For example, the deformation of fingertip’s tissue, the force applied by
the finger, the shearing force fed back by the surface, the friction force between the finger and the
surface, etc, are different from that of the fine texture exploration. These differences will change the
characteristic value and passivity boundary condition of the common fine texture perception models.
In addition, from the view of curvature perception, thanks to the tiny texture pattern coved on the
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