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Ideally one would like to study neural systems without experimental limitations, i.e. monitor 
neural activity of unconstrained animals behaving in their natural environment. While this is not 
currently feasible one can mimic natural settings in the lab with a virtual reality environment 
where animal in sufficiently but minimally restrained and the environment can be accurately 
controlled by the experimenter. 

We have developed a novel virtual reality environment based on spherical projection of 
computer generated images using DLP data projector as a signal source. Features of this system 
are compared with those of an ideal one in the table below. Although it does not meet all the 
criteria it offers significant benefits over traditional (e.g. CRT monitors) and more recent designs 
(e.g. refs. 1-3). We will present details of the developed system and quantify its dynamic 
performance as well as the image quality on the projection surface. Advantages and limitations 
of our approach will be discussed in context of other designs and our ongoing work for 
improving the system. 

  
  

Ideal system Prototype 
Equidistant and panoramic coverage 

of the full visual field 
Spherical projection surface with -70 to 80 degrees of 
longitudinal and -135 to 135 of latitudinal coverage 

High spatio-temporal resolution well 
exceeding that of the visual system 

Spatial resolution of 0.6 degrees as seen from the center 
and frame rate of 360 Hz 

High luminance and contrast Projector output luminance of 1600 ANSI lumens and 
2000:1 contrast  (full on/off) 

Full gamut of chromaticities 8 bit gray scale images 

Precise and versatile stimulus 
generation and control 

Custom 3D engine combined with fully customisable 
virtual reality world  

Easy to implement in experiments Directly applicable to electrophysiological and 
behavioral setups 

Interactive to enable closed-loop 
behavioral experiments 

Implemented in the software 
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