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Abstract

Haptic interfaces allow users to feel and explore real-world 30 objects in an intuitive way with

realistic haptic feedback. In this work, we propose a novel framework for the haptic texture mapping on

real world 3d object. At first, we capture the real world object using Kinect Xbox and afterward we

employ texture mapping technigue to assign the haptic texture model and surface texture on the

triangular surface object. Finally, to validate the performance of the proposed approach we perform

experimental analysis on four real-world 3d objects.

1. Introduction

Haptics has been investigated as a method of
presenting users with natural and immersive feelings of
digital content in the disciplines of entertainment,
education, medical and so on. Haptic interfaces
permit us to feel, examine, and manipulate real-world
30D objects in an intuitive way with realistic haptic
feedback. Despite the significant benefits, however,
haptics is yet mostly unfamiliar to many persons.
Modern haptic texture modeling and rendering
approaches produce a  considerably  realistic
vibrotactile response [1]1[2]1[4]. In virtual reality, these
approaches permit users to interact with a virtual
object and feel surface textures.

In this work, we propose a novel framework for the
haptic texture mapping on real world 3d object. We
employ the texture mapping strategy to map the
surface texture and haptic model to the 3d object.
Finally, experimental analysis is performed on four real
world objects in order to validate the performance of
the proposed solution.

The remaining paper is organized as follows. In
Sections 2, we present the related works while Section
3 describes the proposed method. The user study is
explained in Section 4. Lastly, conclusions are drawn
in Section b.
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2. Related Works

Several works have been proposed for haptic texture
modeling and rendering. In this section, we describe
the existing works that are closely related to our
approaches.

In [1], the authors proposed a new approach to
model textures and felt by a tool. Culbertson et al. [2]
intfroduced a Haptic Texture Toolkit of haptic texture
models. Furthermore, they presented methods for
modeling and rendering haptic virtual textures. Later
on, Waseem et al. [3] proposed a universal haptic
texture library, which includes 84 surface texture along
with image spatial features. In [4], the authors
presented a data—driven method for modeling haptic
responses of surface texture. Jiao et al. [5] also
intfroduced a data—driven approach for the fabric
textures on the electrostatic tactile display.

3. Proposed Method

The haptic texture mapping means assigning a
haptic texture model [3] to the 3D objects, which can
help us to feel the realistic vibrotactile response
(realistic texture) of that particular object. In contrast,
traditional texture mapping [6] allows us to map the
texture of a 2D image into the 30D object. However, we
cannot feel the texture of the object in the
conventional texture mapping. In this work, we perform
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Figure 1: Flowchart of our proposed framework for Haptic Texture Mapping.

the haptic texture mapping on the real world 3d
objects. Figure 1 demonstrates the proposed
framework for the haptic texture mapping using
surface texture and haptic model.

;.

Chair

Cushion
. TR TE TR . T T
Bag Wallpaper

Figure 2: Qualitative results of the proposed framework.

In our work, at first, we capture the real world object
using Kinect Xbox, which helps us to scan the 3d
objects. These scanned objects are represented as
the .obj files. Afterward, we employ texture mapping
[6] concepts on the scanned object, which converts
the object to the ftriangular surface object. Texture
mapping simply wrapped and mapped pixels from a
surface texture to a 30 surface or object. Later on, we
apply the haptic texture model and surface texture on
the ftriangular surface object, which produces the 3d
objects with the haptic texture model and haptic
surface texture respectively. This work helps us to feel
the surface texture in the virtual environment.

4. User Study

In this part, we evaluate the performance of the
proposed approach. In  order to prove the
effectiveness  of our method, we perform an
experiment on four real-world 3D objects which
includes chair, cushion, bag, and wallpaper. Figure 2
demonstrates the qualitative results of the proposed
framework. From this experiment, we can validate the
performance of the proposed framework.
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5. Conclusion

In our work, we introduced a new framework that
enables the user to perform haptic texture mapping on
the real-world 3d object. This work assigns the haptic
texture model and surface texiure on the ftriangular
surface object. Lastly, experiments are performed to
prove the effectiveness of the proposed approach. In
future, we will integrate our work with the real-time
virtual reality environment in order to obtain kinesthetic
and tactile feedback through hand exoskeleton glove.
Afterward, we will do extensive experimental analysis
to validate our work through a quantitative measure.
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