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Abstract
In this paper, the goal is to investigate how manipulating the camera can minimize motion sickness and maximize immersion when
a user moves in a virtual environment that requires vertical movement. In general, since a user uses virtual reality in a flat space, the
actual movement of the user and the virtual movement are different, resulting in sensory conflict, which has the possibility of
causing virtual reality motion sickness. Therefore, we propose three powerful camera manipulation techniques, implement them,
and then propose which model is most appropriate through user experiments.
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Figure 1: (a) Track the position of the head, waist, hands and feet

using VIVE equipment. (b) Stairs were installed to create sa vertical

topography.
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Figure 2: Neural network architecture for real data which corrected by
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positions of the waist and head are used as outputs

Figure 3: Virtual characters collect data while walking on Unity-
produced terrain.
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Table 1: Three types of test conditions in the application test

Test

Models learned based on data collected from motion
Test 1 . .
capture in real life

Models learned based on data collected through virtual

Test 2
characters rather than real people
Test 3 Algorithm for adjusting the height of the camera based
s on the height of the foot below the left or right foot

Table 2: Subjective evaluation questionnaire

Category Question
. Do you think you can create a more immersive
Immersion . N
game if you combine it with the game?
Do you think you can make a more fun game if
Interest ..
you combine it with the game??
Natural Do you think the camera operation is natural?
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