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An Analysis on the Human Cognition of Weight
in the Virtual Environment Including the Force Input
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Abstract : This paper studies on the human cognition of object’s weight in virtual environment, We design the
force input device which consists of a 3D mouse and a simple spring. It provides users with force feedback, The
user can measure the weight of an object by the grasping force to move or lift it up in the virual environment,
Three kinds of experiments are performed. The first one is performed to analyze the relationships between the
object’s weight and its volume, The second one is 1o find the relationships between the object’s weight and its
texture and finally the third one is to find the relationships between the object’s weight and the force used to
move an object, We conclude from the analysis of the experiment that object’s volume or texture are not the
critical factor for user to realize its weight, But the grasping force is critical and meaningful in realizing its weight
so that the virtual environment with force cue provides users with more immersive environments, And, alsc the
force input device is effective enough for user to feel the weight of the object.

Key words : Virtual Reality, Force Input, Human Cognition of Weight, Sense of Presence
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