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Study of a Feedback Method for Force Sensing by Only Visual
Recognitions so that Human can Interface with Real Objects which
are Made from Soft Materials

MAKOTO USAMI'! HIROSHI SUGIMURA™' MASAO ISSHIKI™

Virtual Reality (VR), Augmented Reality (AR) is promising technologies. Then interfacing in between haptic force sense of
human and virtual world enhances presence of VR, AR system. However it is difficult to obtain feedback information without
forcing real objects by human haptic force sense, which the objects have various shape, material and flexibility. There are various
types of soft material objects such as human skin, clothes and commodities such as sponges and rubbers in the real world. Since
hands and fingers of human are really sensitive, and have haptic and force senses, it is a very important factor to interface with
these soft objects. In this paper, we focus recognitions of finger force sense to soft objects, and feedback the response information
to VR, AR system. Then in order to measure distortion quantity of soft objects forced by the finger, we propose a method to
estimate distortion level of soft objects only by camera’s visual recognition of an attached marker on the object. We develop a
controller to feedback distortion level by the force of finger strokes to the system, and select polyurethane sponge material with
the marker to structure the controller. Then we prove effectiveness of interface method by evaluating correlations of distortion
level by the marker, push force of finger and finger stroke to push. In this method, the controller does not require any cable,
battery, and can be manipulated by hand easily. As a result we achieve the interfacing method between virtual world and real
world where human can feel force sense to soft objects.
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Fig.3 Sponge Controller
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Fig. 4 Design of L-shaped 2D marker
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