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Abstract: In this keynote, I will be highlighting a body of work that was conducted over a decade in the 
investigation of spatial perception and fine motor actions in near field or personal space virtual reality 
simulations, and its implications to the design of interaction metaphors and self-avatars.  In our initial 
research, we studied near field distance estimation in real and virtual environments via visually guided 
reaching and speech based responses. We found that distances are systematically misperceived in immersive 
virtual environments and the real world in the near field. We then investigated how visuo-motor recalibration 
or adaptation can overcome depth misperceptions in near field virtual reality, via calibration to congruent and 
divergent visual and haptic feedback. In multiple experiments, we found evidence that congruent and 
divergent visuo-haptic feedback not only differentially affected distance estimation, but also affected the 
properties of fine motor actions such as velocity, accuracy and path length of the end effector’s movements 
in open and closed loop experiences in VR. Building upon these findings, we investigated the effect of 
anthropomorphic and anthropometric fidelity of self-avatars, which are self-representations of the user in VR, 
on spatial perception and affordances in near field interactions.  In this recent thrust, we found evidence of 
the presence of a malleable embodied body schema that is adaptable based on alterations to the self-avatar, 
and subsequently scaling our perceptions of distance and the participants’ reach envelope in VR interactions. 
More recently, we have been investigating the effects of the presence or absence of self-avatars in 
contemporary VR experiences on the affordance of passability, and comparing the results to that of real world 
viewing situations. Our initial results seem to suggest that the difference in viewing has a larger impact on 
perceived affordances in the medium field, than the presence or absence of body scaled virtual embodiment. 
Finally, I will end my talk by highlighting our ongoing research on the effects of congruent and divergent visuo-
haptic feedback on size perception and near field affordances in VR. The results of our work have profound 
implications to the design of VR interactions in fine motor training such as surgical simulation, mechanical 
skills trainers, as well as tangible devices and interaction metaphors. 
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