
  

 

Background. In this paper, we investigated the brain dynamics of navigators preferentially using an egocentric or an 

allocentric reference frame during detour planning. By introducing roadblocks we forced navigators to re-orient and plan 

detours to reach a goal location. In this situation, navigators might fall back to a ‘default’ reference frame mode using their 

preferred reference frame irrespective of its suitability in the given situation.  
 

Methods. Sixteen participants preferentially using an egocentric or an allocentric reference frame were selected based on an a 

priori online categorization task (Goeke et al., 2013). In this 3D homing task, participants have to select one out of four homing 

vectors to indicate the starting position after passages with one turn either in the horizontal or the vertical axis (see figure 1A).  
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Results. For Turners, using an egocentric reference frame during navigation, “re-orientation” was associated with significant 

power increases in the theta band and decreasing power in the alpha band in or near the superior  parietal cortex. For 

Non-Turner, using an allocentric reference frame, significant EEG power increases during detour planning were observed in 

the theta band, followed by decreasing in alpha band power in or near bilateral occipital cortices. 

  
Discussion. Investigation of brain dynamics accompanying re-orientation revealed differences in brain dynamics during detour 

planning in egocentric and allocentric participants. The brain areas involved differed between strategy groups as well as the 

frequency bands involved reflecting increased attentional processing of relevant spatial information in different navigation 

relevant brain regions.References 
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Figure: The main experiments required 

participants to navigate from a starting 

location to one out of four goal locations in a 
VR environment. On a subset of trials a 

roadblock appeared and participants had to 

plan a detour to the goal location. The EEG 
was recorded continuously from 64 channels 

and subsequently analyzed using 

independent component analysis (ICA), and 
applying fast Fourier transform (FFT) to 

analysis the frequency phenomenon. 
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