
360° Heatmap Case-Study
W HAT D IF F E R E N C ES  D O ES  SPAT IA L  AU D IO  M A K E  FO R  THE  V IE W E R  CO M PA R E D TO  A  STE R EO  D OW N M IX ?  
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Hi!
▪ Martin Rieger, Munich

▪ Thanks for the invitation!

▪ Media Technology and Production (M.Eng.), Amberg (OTH-AW)

▪ Master Thesis 2016: “Sound on Vision of 360° Videos”

▪ Since then: VRTONUNG – 360° Sound Production
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Talks
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Field Recording Post-Production



Why?
▪ after ≈20 VR/360° projects in two years – “wait, is it even 
worth what I’m doing?”

▪ There are so many things yet unexplored, first steps taken.

▪ VR/360° MeetUp Munich

▪ Ph.D. student Sylvia Rothe (LMU Munich) about VR
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How?
▪ Content: 9-minute long episode of 360° documentary “Crossing Borders”

▪ Create a Unity-App with two versions for GearVR (stereo.wav + spatial.tbe)

▪ Find about 50 people, split in two groups, to watch it on a swivel chair in calm environment

▪ make a survey afterwards without telling the „Why?“

▪ collect data from smartphones and create two heatmaps

MARTIN RIEGER - VRTONUNG.DE



Survey
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▪ age, date, gender etc. 

▪ did the subject realize on its own, if the sound was spatial or not?

▪ how many VR-experiences has the subject already been watching?

▪ is the subject affiliated with visuals or sound?



Creating 
the 
Heatmap
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Finally…. The Heatmap



Demo-Videos
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Results: Similarities
▪ humans draw attention. 

▪ non-humans don‘t (buildings, structural objects) and actually guide away from themselves.

▪ mainly straight forward view
• Hardly up and down more that than 15° elevation

• Effortless head movement is around 30° azimuth

▪ If you show a scene for a second time, people automatically feel comfortable looking away

▪ some sounds don‘t matter if they are spatial or static
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Results: Differences
▪ viewers with static sound turned away from the interviewee after around 8 seconds. 

With spatial sound, people stayed around 1 to 3 seconds longer, mostly until the end of the scene.

▪ also applicable for details like animals, moving objects (trees, motorbikes etc.) because people 
wandered more around there.

▪ spatial sound group found interviewee faster and were confusing it less with a voice-over

▪ since people weren‘t told about the „why?“, even some sound guys couldn‘t recall if it was 
spatial or static sound -> small gap between feeling natural and not making any difference.
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Learnings
▪ HMDs overheated & have no eye-tracking 

▪ content 
• shouldn’t be less focused at 0° azimuth. 

• content could be more extreme to force people turning around.

▪ it gets very difficult to find the causes of the results, roles may play
• the content

• HRTFs

• Subject’s experience with VR

• Psychoacoustics 
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Conclusion
▪ there are differences, yet not as many as expected

▪ but: a binaural stereo downmix is not the same thing as a traditional stereo mix.

▪ Early study, so feel free to extend

▪ immersive audio is nonetheless great and needs more attention in public.

▪ look-up VR-Sound Blog @ www.vrtonung.de/en
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Thanks!
Martin Rieger

info@vrtonung.de

linkedin.com/in/martin-rieger/ 
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