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Test Method Comparison

Tile-based vs Full Frame Streaming 

ACR M-ACR DSIS

(Singla et al., MMSP 2019)

• Dataset: JVET (5 sequences)
• Duration: 10 s
• HMD: HTC Vive Pro
• Frame rate: 30 fps
• Participants

– ACR: 29 (4)
– M-ACR: 30 (5)
– DSIS: 28 (3)

Components of 360° Videos Quality of 
Experience (QoE)

Overview of 360° end-to-end Chain

Factors
• System

• Resolution
• Bit-rate
• Encoding
• Projection 

Format
• Display Devices
• Content
• Lag
• …

• User
• Gender, Age
• "States and 

traits"
• Head Rotation/ 

Behaviour
• …

• Physiological 
• Stress
• Heart-rate
• …..

Research
• Subjective test methods
• Identification of key 

system factors and 
setting

• Impact of Simulator 
Sickness on QoE

• Modelling
• Saliency
• Relation QoE, 

Simulator sickness, 
Behavior

Simulator Sickness – Content & Technology

Resolution and Bandwidth Limited Bandwidth Limited 

(Singla et al., MMSys 2019)

Dataset: TUIL, InterDigital, Ericsson
Duration: 30 s
HMD: Samsung Gear VR
Players: ClearVR, Moon VR (for anchors)
Test Method: ACR (11 point)

Participants: 28 (0) Participants: 25 (1)

(Singla et al., QoMEX 2017)

Dataset: YouTube
Duration: 60 s
Simulator Sickness: SSQ
Participants: 28 (0)

Dataset: YouTube, ARTE
Duration: 60 s
Resolution: 3840x1920
HMD: HTC Vive Pro
Simulator Sickness: Single-question
Participants: 28 (0)

(Raake, Singla et al., IEEE VR 2020)

Simulator Sickness – Tile-based Streaming

Session duration: 14 minsSession duration: 10 mins

Resolution and Bandwidth Limited Bandwidth Limited 

Dataset: TUIL, InterDigital, Ericsson
Duration: 30 s
Simulator Sickness: SSQ
HMD: Samsung Gear VR

Participants: 28 (0) Participants: 25 (1)

Dataset (QoMEX 2022)
• Content of 12 scenes
• 60 fps, 8K Resolution, 4th order Ambisonics or Raw 32 

channel audio
• https://qoevave.github.io/database/docs/Dataset

• DSIS is statically more reliable than ACR and M–ACR
• Lower delay (Motion-to-High-Resolution Latency) values up 

to 47 ms have minimal effect on quality ratings 

Conclusion
• More pleasant experience in HMDs can be achieved by 

making improvements in technical factors
• Impact of test duration can be seen, breaks help in 

reducing the simulator sickness

(Singla et al., MMSys 2019)

Video Quality Simulator Sickness

https://qoevave.github.io/database/docs/Dataset
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