
C: 
0 

·.-i 
+-' 
�

.0 
·.-i 
I... 

+-' 
l/l 

·.-i 
-c 

I... 

(lJ 
..c: 
+-' 
I... 
� 

..... 

I... 

0 
'I-

+-' 
0 
z 

C: 
0 

·.-i 
+-' 
ro 

·.-i 
u 
0 
l/l 
l/l 
c:i: 

...., 

ro 
u 

·.-i 
O> 
0 
....,

0 
..c: 
u 
>, 
l/l 
c.. 

C: 
ro 
u 

·.-i 
I... 

(lJ 
E 
c:i: 

+-' 
..c: 
O> 

·.-i 
I... 

>, 
c.. 
0 
u

13 

Multimodal Perception and Simulation 

Peter Werkhoven and Jan van Erp 

This chapter discusses mechanisms of multimodal perception in the context of 
multimodal simulators and virtual worlds. We review some notable findings 

from psychophysical experiments with a focus on what we call touch-inclusive 

multimodal perception-that is, the sensory integration of the tactile system 

with other sensory systems such as vision and hearing. 

The Relevance of Understanding Multimodal Perception 

Humans have evolved to interact with their natural environment through 

multiple and highly sophisticated sensory systems, each consisting of dedi­

cated receptors, neural pathways, and specialized parts of the brain in which 

processing takes place. Human sensory systems for vision, hearing (audition), 

touch (somatic sensation), taste (gustation), and smell (olfaction) enable us 

to sense physical properties from different sensory modalities such as light, 

sound, pressure, the flavor of substances, and volatile chemicals. Another sen­

sory system, the vestibular system, lets us sense the gravitational force and our 

body accelerations. 

Not trivially, our brains merge the information derived from the various 

sensory systems into a coherent and unambiguous multisensory percept of the 

world. They constantly process voluminous and parallel streams of sensory 

information and try to relate those sensory signals that originate from the same 

event, regardless of their modality. To understand the mechanisms underlying 

multimodal perception, we need to understand not only how information from 

each individual sensory modality is processed but also how information from 

one sensory system is integrated with and modulated by other sensory systems. 

A thorough understanding of the mechanisms of multimodal perception 

has become of particular interest to the community of developers of rapidly 

evolving multimodal simulators and virtual worlds. 
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