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Prior research [1] has been shown the positive effects of
dynamic Fieldofview (FOV) on reducing motion sickness in the
linearly moving condition. This work focuses on reducing motion
sickness for rotating movements in addition to linear ones. In this
work, we also design and test types of masks and traveling
methods. Nine types of masks are used along with two traveling
methods in three different designed visual scenes. To analyze the
effects of masks on reducing motion sickness, the study is divided
into preliminary and main experiments. From the preliminary
experiments, we identified candidate mask types that could
effectively reduce the motion sickness. The main experimental
results show that even with the decreased image area per frame
with masks, the level of presence remains at the same. Nausea was
effectively reduced when a certain mask was applied to a group
with high sensitivity to motion sickness.
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Figure 1. ‘Combating VR Sickness through Subtle Dynamic

Stage 1
The stage 1, “the coin map” is designed and used in Pre
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Figure 2. Coin Map (Stage 1)

Stage 2 and 3
The stage 2 and 3, “the cinema map” is used in the Main

Figure 3. Cinema Map (Stage 2, 3)

Figure 4. 9 kinds of mask used in the preexperiment

Participants

Figure 5. Participants information in preexperiment

Task Procedure
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Figure 6. 9 kinds of mask used in the preexperiment

Predictor variable Control

Collecting the subjects’

Hypothesis

Participants

Task Procedure

Correlation between SSQ and MSSQ
subjects’ sensitivity was the most difficult 

variable. In the previous work [1], the subjects’ sensitivity was 

Stage SSQ – 
MSSQ(Child)

SSQ – 
MSSQ(Adult)

SSQ – 
MSSQ(Total)

Stage 1 4.316 4.952 4.425
Stage 2 6.368 7.153 6.758
Stage 3 6.128 7.083 6.625

Change of Presence
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Figure 7. 3 before and after mask application

Analysis of the SSQ

Figure 8. SSQ normalization comparative graph by group

learning effects based on the subjects’ interviews.
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Dimension
Stage 1 Stage 2, 3

Apply Mask Don’t apply Mask Apply Mask Don’t apply Mask
Average SD Average SD Average SD Average SD

Realism 28.096 5.377 30.750 5.882 29.905 6.831 30.821 6.783
Possibility of Act 19.346 2.501 19.750 3.396 19.474 3.515 19.857 3.990

Quality of Interface 12.066 4.176 13.313 2.960 11.517 3.639 11.964 3.305
Possibility to Examine 13.757 2.552 18.875 3.403 12.853 2.801 13.750 2.744

Self-Evaluation of Performance 9.971 1.829 10.563 1.825 9.767 1.829 10.571 1.731
Total 83.235 12.559 88.250 14.383 83.517 16.774 86.964 17.319

Stage 1 (Coin Map)
SSQ Average (High Group) SSQ Average (Low Group)

Mask 4 Mask 9 Mask 4 Mask 9

M M + R M M + R M M + R M M + R
0.961 0.186 0.265 0.093 0.641 0.808 0.613 0.799

Stage 2, 3 (Cinema Map)
SSQ Average (High Group) SSQ Average (Low Group)

Semi Circle Circle Semi Circle Circle

Mask 4 Mask 9 Mask 4 Mask 9 Mask 4 Mask 9 Mask 4 Mask 9
0.971 0.210 0.042 0.997 0.038 0.001 0.091 0.186

Stage 1 (Coin Map)

Group No Mask
Mask 4 Mask 9

M M + R M M + R
SSQ Average (High Group) 0.488 0.509 0.514 0.488 0.500
SSQ Average (Low Group) 0.459 0.456 0.605 0.516 0.466

Stage 2, 3 (Cinema Map)

Group
Stage 2 (Semi Circle) Stage 3 (Circle)

No Mask Mask 4 Mask 9 No Mask Mask 4 Mask 9
SSQ Average (High Group) 0.485 0.474 0.522 0.518 0.449 0.553
SSQ Average (Low Group) 0.337 0.479 0.654 0.443 0.539 0.547
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Please ‘ ’ or ‘O’ the item.
No. Questions Items

1 Gender (Male)                                   (Female)

2 Age (20 – 25)                        (26 – 30)                        (31 – 36)

3
HMD usage experiences

before this experiment
(0)               (1 – 2)                (3 – 5)                (5 times or more)

4

Do you play FPS game 

often?

[Never : 0 | A few times : 1 | Frequently : 2 | Every day : 3] 

(0)                      (1)                      (2)                      (3)

If you selected one of [A few times (1), Frequently (2), Every day (3)], please answer.

How much do you play 

games per week?
(1 hour or less)           (3 hours or less)           (5 hours or more)

Please answer only in pre-experiment.

5

List the mask in the 
order of lowest motion 

sickness.

Ex) Mask with the least 
motion sickness : 1,
Mask with the more 
motion sickness : 9

No Mask (1) Black circular (2) Black square (3)

Black gradation circular (4) Black gradation circular (5) Gray gradation circular (6)

White gradation 
circular_100 (7)

White gradation circular_50 
(8) Gaussian blur (9)
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