
AR/VR
Research Papers

SWEN422
Human Computer Interaction

Dr Craig Anslow
craig.anslow@ecs.vuw.ac.nz



SWEN 422 – Lecture Schedule
• Week 6 – Information Visualization 
• Week 7 – Information Visualization 
• Week 8 – Information Visualization
• Week 9 – Gestural Interfaces
• Week 10 - AR/VR (Introduction and Research 

Papers)
• Week 11 - AR/VR (Research)
• Week 12 - no lectures (work on project)

https://ecs.wgtn.ac.nz/Courses/SWEN422_2024T1/LectureSchedule 
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https://ecs.wgtn.ac.nz/Courses/SWEN422_2024T1/LectureSchedule


Class Announcements

• Assignment 2 extension 2359 Friday 24 May 
• Assignment 3 
• NZ Tech Week 20-26 May

• https://techweek.co.nz/ 
• NZ Testing Conference @ VUW – 27 June

• Want volunteers
• volunteer@nztestingconf.nz
• https://nztestingconf.nz/ 

• Kiwi Python Conference, Wellington, 23-25 August
• https://kiwipycon.nz/ 

https://techweek.co.nz/
mailto:volunteer@nztestingconf.nz
https://nztestingconf.nz/
https://kiwipycon.nz/


Research Papers
• Understanding mid-air hand gestures: A study 

of human preferences in usage of gesture 
types for HCI

• Understanding 3D mid-air hand gestures with 
interactive surfaces and displays  

• 10 Scientific Problems in VR
• VR: How Much Immersion Is Enough?
• Navigation in desktop virtual environments
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https://www.microsoft.com/en-us/research/publication/understanding-mid-air-hand-gestures-a-study-of-human-preferences-in-usage-of-gesture-types-for-hci/
https://www.microsoft.com/en-us/research/publication/understanding-mid-air-hand-gestures-a-study-of-human-preferences-in-usage-of-gesture-types-for-hci/
https://www.microsoft.com/en-us/research/publication/understanding-mid-air-hand-gestures-a-study-of-human-preferences-in-usage-of-gesture-types-for-hci/
https://dl.acm.org/doi/10.14236/ewic/HCI2016.43
https://dl.acm.org/doi/10.14236/ewic/HCI2016.43
https://cacm.acm.org/magazines/2011/2/104375-10-scientific-problems-in-virtual-reality/fulltext
https://ieeexplore.ieee.org/document/4287241
https://link.springer.com/article/10.1007/s10055-004-0133-1


For Each Paper

• Who is the intended audience?
• What are the objectives of the research?
• What is the study design?
• What are the main results of the study?
• What are the research contributions?
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Minority Report - 2002 
https://www.youtube.com/watch?v=33Raqx9sFbo 
https://www.youtube.com/watch?v=Zkj5WSae3Uc 
GSpeak
https://www.youtube.com/watch?v=fe0fHTHEL9w
https://www.ted.com/talks/john_underkoffler_drive_3d_data_with_a_gesture 

GSpeak – Oblong Technologies

https://www.youtube.com/watch?v=33Raqx9sFbo
https://www.youtube.com/watch?v=fe0fHTHEL9w
https://www.youtube.com/watch?v=fe0fHTHEL9w
https://www.ted.com/talks/john_underkoffler_drive_3d_data_with_a_gesture


Understanding Mid-Air 
Hand Gestures

7

Understanding mid-air hand gestures: A study of 
human preferences in usage of gesture types for 
HCI. Aigner et al.
TechReport MSR-TR-2012-111, Microsoft 
Research, 2012.

https://www.microsoft.com/en-
us/research/publication/understanding-mid-air-
hand-gestures-a-study-of-human-preferences-
in-usage-of-gesture-types-for-hci/ 

https://www.youtube.com/watch?v=rSh_YyIpyy0

https://www.microsoft.com/en-us/research/publication/understanding-mid-air-hand-gestures-a-study-of-human-preferences-in-usage-of-gesture-types-for-hci/
https://www.microsoft.com/en-us/research/publication/understanding-mid-air-hand-gestures-a-study-of-human-preferences-in-usage-of-gesture-types-for-hci/
https://www.microsoft.com/en-us/research/publication/understanding-mid-air-hand-gestures-a-study-of-human-preferences-in-usage-of-gesture-types-for-hci/
https://www.microsoft.com/en-us/research/publication/understanding-mid-air-hand-gestures-a-study-of-human-preferences-in-usage-of-gesture-types-for-hci/
https://www.youtube.com/watch?v=rSh_YyIpyy0


3D Gestures Literature Review
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Understanding 3D mid-air hand gestures with interactive surfaces and displays: a systematic 
literature review Groenewald, Anslow et al.  British HCI, 2016.
http://homepages.ecs.vuw.ac.nz/~craig/publications/britishHCI2016-groenewald.pdf 

http://homepages.ecs.vuw.ac.nz/~craig/publications/britishHCI2016-groenewald.pdf


3D Gestures 
Literature 
Review
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Understanding 3D mid-air hand gestures with interactive surfaces and displays: a systematic 
literature review Groenewald, Anslow et al.  British HCI, 2016.
http://homepages.ecs.vuw.ac.nz/~craig/publications/britishHCI2016-groenewald.pdf 

http://homepages.ecs.vuw.ac.nz/~craig/publications/britishHCI2016-groenewald.pdf


Comparing Different Interfaces for 
Navigation: Mouse, Touch, 3D Gestures

10SDAZ - https://www.youtube.com/watch?v=fOJTna3sGzE 

https://www.youtube.com/watch?v=fOJTna3sGzE
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AR vs VR
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Immersion & Presence
“Immersion refers to the objective level of sensory 
fidelity a VR system provides”

“Presence refers to a user’s subjective psychological 
response to a VR system”

13M. Slater “A Note on Presence Terminology”, Presence-Connect, January 2003



Immersion Factors
• Field of View (FOV)
• Field of Regard (FOR)
• Display size & resolution
• Stereoscopy
• Head-based rendering
• Realism of lighting
• Frame rate
• Refresh rate

14
Bowman & McMahan, “Virtual Reality: How Much Immersion is Enough?”, 
IEEE Computer, July 2007 



10 Scientific Problems in VR
1. Digital Model – possible to model any object?
2. Complexity – possible to measure complexity of an object?
3. Model Credibility - how much immersion is enough?
4. Model Similarity – how is model similarity measured?
5. Image Quality - What standards are available for evaluating image 

similarity and image quality? 
6. Real-time Fidelity – balance visual and temporal realism
7. Basic (meta-) Elements

8. Material and Behaviour Models
9. Image Integration - Can image- based and graphics-based models be 

integrated seamlessly? 
10. Performance Evaluation - Most performance indexes lack metrics for 

VR systems 

15Zhao, “10 Scientific Problems in Virtual Reality, CACM Feb 2011, Vol. 54, No. 2



Virtual Reality Navigation
• Tasks

• Orientation.
• Way-finding.
• Travelling.

• Problems:
• Lack of binocular vision affects judging 

distance/depth.
• Motion cues.
• Sufficiently wide view?

16Sebok, Nystad, Helgar (VR Journal 2004/8)



Virtual Reality Navigation
• Visual momentum.
• Collision avoidance.

• Controls:
• Zero-order: position control.
• First-order: velocity/rate control.
• Second-order: acceleration control.

17Sebok, Nystad, Helgar (VR Journal 2004/8)


