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VR sickness

Dizziness Accelerated heartbeat

VR Sickness

Weakness

Unsteadiness

nausea
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Goal

VR Content | Predict > VR Sickness

Contributions:

1. A newly created dataset of VR content with per-minute Discomfort Score
2. A novel hybrid temporal feature with perception prior

3. Performance is on par with the state-of-the-art method




Dataset

Time (mins)

Leel 3 ) Level 4

¢ 20 videos, each is 5 minutes
® Every video is watched by 5 testers and report their Discomfort Score every minute
® The average discomfort scores of 5 testers is the DS of that video




Perception prior features

width-height | PLCC SROCC
11 0.82 0.81
12 0.87 0.83
13 0.90 0.76
21 0.73 0.75
3:1 0.67 0.58

* Optical flow based features
* Image area outside 110° FOV are culled out
* Image area inside the FOV are weighted by a Gaussian kernel




Hybrid temporal features
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Training model

1 minute
calculate feature
tical flow extract
op ‘ Forest ‘ — Predict Score 4
e Tppr - Teant (fx -fy fn
calculate feature P
optical flo tract Ran
p_bw ==, —_— dom ‘—I-Predict Score ,
Forest
{fz+N+1Jc+N+z “‘fc+2N} fz = sz.ff.ff}
- - -
- L] -
- [ ] -

5 mute

]

A
L ’!r ) .
| . — Forest — Predict Score g

calculate feature \ P —
tical fl ' tract
optical flow _extract Random

Ueran+r lewvansz = Ieasn} fs= (fx -fy -fns}




Experimental results on KAIST dataset

Method | ForeePion | Vet | PLCC | SROCC

rior Motion Motion Anisotropy

Lee’s [1] N/A N/A N/A N/A 0.75 0.80

VRSA [9] N/A N/A N/A N/A 0.89 0.88

v 0.57 0.40

v 0.69 0.66

v v 0.79 0.75

Proposed v v 0.82 0.82

v v v 0.87 0.83

v v v 0.91 0.92

v v v v 0.90 0.90

® The proposed method outperforms VRSA and Lee’s method on the KAIST
dataset.

® The he ablation test demonstrated that the proposed perception prior and
hybrid temporal features are effective.




Execution time comparison on KAIST dataset

Video 1d fps Lee’s [1] | VRSA [9] Proposed
1 30.00 3.81 249.79 4.57
2 29.97 3.56 249.24 3.98
3 29.97 3.65 249.62 4.10
4 30.00 3.58 249 46 4.13
5 29.97 3.57 249.95 4.07
6 29.97 3.70 250.03 4.34
7 25.00 3.63 208.13 4.07
8 59.94 3.72 500.23 4.25
9 29.97 3.67 248.98 4.23




Conclusion

e We collected a dataset of twenty 360 degree videos with per-minute
Discomfort Score

e A novel hybrid temporal feature with perception prior was proposed

e The experiment results show that the proposed method is comparable
to the state-of-the-art methods




