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Abstract Experimental study is performed to investigate the effects of tactile, olfactory, audio and
visual sensory cues on a participant’s sense of presence in a virtual environment and on their memory
for the environment and the objects in that environment.

In this study, we build a virtual environment that includes four sensory modalities - visual,
auditory, tactile, and olfactory. By systematically varying the types and amounts of different sensory
inputs we build a model of how information from different modalities are combined to create a sense
of presence. We perform the statistical analysis such as analysis of variance(ANOVA) to measure the
effectiveness of multiple sensory modalities in virtual environment.

Results strongly indicate that increasing the modalities of sensory input in a virtual environment
can increase both the sense of presence and memory for objects in the environment. In particular, the
addition of tactile, olfactory and auditory cues to a virtual environment increased the user’s sense of
presence and memory of the environment. And it is more effective to add tactile, olfactory and auditory
cues rather than to increase the level of visual detail to improve the user’'s sense of presence or
memory of the environment.
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