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Modeling spatial orientation processes 

The goal of this manuscript is to develop a theoretical 

framework that integrates two current theories of spatial 

orientation: May (2004) proposed that the difficulty of 

imagined perspective switches is caused, at least in part, by  

interference between the sensorimotor and the to-be-

imagined perspectives. Riecke & von der Heyde (2002) 

developed a theoretical framework that is based on a net-

work of logical propositions (i.e., necessary and sufficient 

conditions). They proposed that automatic spatial updating 

can only occur if there is a consistency between the ob-

server’s concurrent egocentric reference frames (e.g., medi-

ated by real world perception, virtual reality [VR], or imag-

ined perspectives, see Fig. 1, bottom left).  

We propose that the underlying processes are the same, in 

the sense that a consistency between egocentric representa-

tions (Riecke & von der Heyde, 2002) is equivalent to an 

absence of interference (May, 2004). Whenever the current 

egocentric representations of the immediate surroundings 

are consistent, there should be no interference (cf. Fig. 1, 

top right). According to Riecke & von der Heyde (2002), 

this state enables automatic spatial updating. We propose 

that this lack of interference might also be able to explain 

other important phenomena, such as the relative ease of 

adopting a new perspective after being disoriented.  Con-

versely, interference (inconsistency) between the primary, 

embodied egocentric representation and a to-be-imagined 

(e.g., experimentally instructed) egocentric representation 

implies the difficulty of adopting a new perspective (cf. Fig. 

1, top left).  We posit that such interference or inconsistency 

also explains the difficulty people have in ignoring bodily 

rotations. Integrating logical and information flow represen-

tations in one coherent framework not only provides a uni-

fied representation of previously seemingly isolated findings 

and theories, but also fosters a deeper understanding of the 

underlying processes and enables clear, testable predictions.   

Acknowledgments 

Support: NIMH Grant 2-R01-MH57868. 

References 

May, M. (2004). Imaginal perspective switches in remem-

bered environments: Transformation versus interference 

accounts. Cognitive Psychology, 48(2), 163–206. 

Riecke, B. E. & von der Heyde, M. (2002). Qualitative 

Modeling of Spatial Orientation Processes using Logical 

Propositions. TR 100, MPI for Biological Cybernetics. 

Avaliable: ww.kyb.mpg.de/publication.html?publ=2021. 

Working Memory
Additional (e.g., intended/instructed) ego-

centric representations of immediate environment 

VR-specified
egocentric

representation 
... 

Primary, 
embodied 
egocentric 

representation 
of immediate 
environment

Input

Instant-based,
automatic

spatial updating
in naturalistic VR

To-be-imagined
egocentric

representation 

Continuous, 
automatic spatial 
updating for 

physical motions

Relative ease of 
adopting new 

perspective after 
disorientation

Difficulty of
ignoring body 
rotations

(obligatory update)

Lack of continuous,
automatic spatial 
updating in optic
 flow-based VR

(inhibition of transformation)

Difficulty of imagined
perspective

switches within
same environment

(inhibition of transformation)

Inconsistency of
egocentric 
representations
interference

Consistency of
egocentric 
representations
no interference

Riecke & Wiener (2007)
Riecke et al., (2007)

Legend

Qualitative logical 
connectors
 A is sufficient condition for B 
 B is necessary prerequisite for A
 the more B is impaired, the more A is 
impaired

Information Flow

Relation

A B

Input

Data Processes

A B

    A B

References

Farrell & Robertson (1998)
May & Klatzky (2000)

May (1996, 2000, 2004) Rieser (1989)
Farrell & Robertson (1998) Riecke et al. (2005)

Non-embodied/ 
3rd person 

representation 
(e.g., top-down, 

map-like)

Virtual
Reality

...
Real
World

Verbal
Instructions

May (1996), Mou et al., (2006)
Klatzky et al., (1998)

Rump & McNamara (2006)

Figure 1: Outline of our spatial orientation framework that integrates the notions of interference and consistency (abridged). 
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