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The Influence of FOV and Viewing Angle on the Visual
Information Processing of 3D Maps

LIU Bing, DONG Weihua', WANG Yanwen and ZHANG Ningxu

(1. School of Geography, Beijing Normal University, Beijing 100875, China;
2. State Key Laboratory of Remote Sensing Science, BNU, Beijing 100875, China)

Abstract: Current studies of map symbols mainly concentrate on the basic visual variables such as color, shape
and size, which are commonly used in two dimensional maps. Recent technical advances and the ubiquitous use
of smart devices have made three- dimensional (3D) maps (e.g., Google Maps and AutoNavi) increasingly
popular. However, 3D visual variables, such as field of view (FOV) and viewing angle (VA) which play
fundamental roles in visual information processing of 3D maps and spatial scenes, have been rarely investigated.
This paper leverages eye tracking technology to explore the influence of such 3D visual variables on the
interpretation of vertical, horizontal, angle and shape information in 3D maps. Specifically, we have recorded
forty participants’ eye movements in four tasks by varying the FOV and VA values. Participants’ performances
were analyzed by the quantitative metrics of effectiveness and efficiency. Statistical tests (two-tailed t-tests or
Mann- Whitney U tests) were applied to each metric to test the significance of differences between two groups.
Results show that FOV can significantly affect not only the effectiveness of interpreting the vertical and shape
information perception, but also the efficiency of interpreting the angular information. Meanwhile, FOV has no
significant influence on the efficiency of interpreting the vertical and shape information, the effectiveness and
the efficiency of interpreting the horizontal information, and the effectiveness of interpreting the angular
information of 3D maps. VA has no significant influence on the perception of horizontal, vertical or angular
information. But it affects the perception of shape significantly. Furthermore, FOV and VA have interactive
effects resulting in the difference of interpreting the angular and shape information giving the marginal
significance. The results can provide implications to design 3D maps with higher usability and can be applied to

improve the user interaction in 3D environments.
Key words: 3D map; FOV; viewing angle; eye-tracking
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