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The objective assessment of user experience for innovative three-dimensional (3D) visualization systems, such as 
multi-plane volumetric displays [1], requires the adoption of the methods that were previously used only for flat-panel 
monitors. Eye tracking has been widely used in user experience research as it allows to elucidate which parts of images 
attract visual attention. It should be noted that the accuracy of analysis of eye movements depends on the accuracy of eye 
tracker calibration.  Therefore, to make a calibration software for the multi-plane display, the factors that may significantly 
affect the accuracy of obtained data should be assessed. 

Optimization of the calibration process is an essential part of the study, especially when 3D images are displayed on 
several planes of the screen. Calibration for one display plane takes about 20 to 30 seconds. As the multi-plane display 
contains 20 planes and calibration is performed for each of them, the total calibration time can reach 7-10 minutes. If the 
calibration fails, the process must be repeated. It can lead to subject’s fatigue and decrease of motivation. Therefore, it is 
important to elucidate whether there is a possibility to calibrate eye tracker for one plane, and to obtain sufficiently 
accurate data for planes which are located closer or further away from the calibration plane.  

The aim of the study was to evaluate the effect of calibration stimulus and viewing distance on gaze parameters 
using the EyeLink 1000 Plus eye tracker. The task of subjects was to follow the stimulus that appeared at different 
positions on the flat-panel display in two calibration conditions: 1) the distances of calibration planes and the ones of 
stimulus planes coincided, 2) the calibration was performed at a distance of 70 cm, but the stimuli were shown per 1 cm 
closer or farther away from the calibration plane. Motivated by [2], four types of stimuli were demonstrated at five 
positions on the screen.  

As a result, no considerable effect of stimulus geometrical shape on the accuracy of eye tracker calibration was 
revealed. The gaze parameters changed significantly depending on the location of calibration plane only for some 
positions on the screen. The research results are important to be taken into consideration when making the calibration 
software for the novel 3D image displays with several depth planes. The study has shown that by calibrating the eye 
tracker for one depth plane, eye movements may be assessed with a certain accuracy for the depth planes which are 1 cm 
closer or further away from the calibration plane. 
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