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Background
Investigations about how 3D camera perspectives 
effect locomotion have been carried out, but the 
questions whether the camera perspective effects 
the movement accuracy of an avatar’s locomotion has 
not been considered in previous research.

Focus
As navigation performance is a key attribute for interactive systems, the question how 
people can ideally survey a virtual space is important, which includes the time it takes to 
reach a landmark as well as how precisely a path is followed. We present a user study 
that investigates the influence of the camera position on locomotion efficiency (path 
completion time) and accuracy (collision, offset from optimal path) in VR navigation.

Experiment Design
 ą 4x3 design 
 ą Independent variables 
 ą 4 camera perspectives (see Fig.2) 
 ą 3 locomotion paths (see Fig.1) 
 ą 3 dependent variables
 ą Required time in milliseconds to complete a path
 ą Offset in with which the persons move apart 
from the given optimal paths

 ą Alternatively, and recorded as sanity check, the 
traveled distance (distance) measured with the 
ideal value of the path is adjusted.

 ą Number of collisions of the ball with a wall

Two-way analyses of variance (ANOVA) were used to test if there is a significant effect of perspective or path on performance or 
offset. No significant effect of perspective on time was found (F(3, 4959942) = .000, p = 1.000) (see Fig. 3), but of perspective on offset  
(F(3, 129 ) = 18.719, p < .001). Bonferroni-corrected post-hoc test found a significant difference (p < 0.001) for the dependent variable offset between 
the control perspective 1PP and the perspectives over the shoulder and between 1pp and top down (see Fig. 4 and 5). The descriptive statistics 
of the task completion time per offset resulted in the following averages: 1PP = 14.44 (SD = 8.91), over the shoulder = 17.37 (SD = 7.99), behind  
the back = 15.73 (SD = 6.97) and top down = 16.68 (SD = 7.97).

1PP is best for guiding an object exactly through a given path in a virtual environment followed by the camera position behind the back. Not 
suitable are the perspectives over the shoulder and top down. With regard to the time required for path completion, no perspective was 
significantly faster than another. Our findings contribute through design recommendations for VR camera placement for applications that 
require to follow a path with high accuracy, such as virtual surgery.

Participants
 ą 24 participants
 ą On average 24.25 years old (SD = 4.25) 
 ą 5 of them were female & 19 of them were male
 ą 5 participants did not have any VR experience
 ą 7 participants had not previously used a HTC Vive controller

Apparatus

Figure 1  Paths: 1 (left), 2 (center) und 3 (right) and grey wall-like obstacles. Figure 2  Perspectives: 1PP (top left), over the shoulder (top right), behind the back (bottom left) and top down (bottom right).

Figure 3  Average time in seconds taken to finish all three paths 
per perspective.

Figure 4  Boxplots of offset (in Unity units) as average sum of 
the three paths per perspective.

Figure 5  Amount of collisions per path and perspective.
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