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ABSTRACT 

When navigating through cluttered environments, humans often must decide if they can 

pass through a gap between obstacles to arrive at their goal, or if they need to walk 

around such obstacles.  In order to accurately perform this task, an observer needs to be 

able to perceive the size of the gap in units intrinsically related to the constraints on gap 

passing behavior, such as the size of his or her own shoulder width.  It is already known 

that the size of gaps between obstacles can be perceived in such a manner by relying on 

static, eye-height scaled information (Warren & Whang, 1987).  The contributions of two 

other forms of information that are available to moving observers, and could also be 

scaled to shoulder width, are investigated in this study.  One of these specifies gap width 

in terms of the length of the observer’s stride (Lee, 1980b), and the other specifies the 

future passing distance of the inside edges of the gap in terms of the width of the 

obstacles (Peper, Bootsma, Mestre, & Bakker, 1994).  Experiments were conducted in a 7 

m x 9 m virtual environment that was viewed through a head-mounted display (FOV: 44° 

H x 35° V).  In a series of three experiments, subjects judged whether they could fit 

through a gap between a pair of vertical posts resting on a ground plane, a gap between a 

pair of infinitely vertical posts without a ground plane, or a gap in an infinite untextured 

frontal wall without a ground plane.  Analyses focused on the accuracy of passability 

judgments that were made while stationary versus immediately after walking 3 m toward 

the gap.  In the conditions where the ground plane was absent and the obstacles spanned 

the entire vertical field of view, eyeheight-scaled information was not available, but the 

dynamic sources of information were available when moving.  Under such conditions, 

subjects could not make accurate judgments of passability.  Thus, there was no evidence 

that these dynamic sources of information contribute to humans perceptions of the 

passability of gaps. 
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