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Binocular Dysphoria and other “confusing” information on 3D perception and potential problems related to 3D TV vision

(Vittorio Baroncini)
The case of false 3D vision of kids below 12

The advent of 3D, at the Cinema Theatres and at home, has involved a number of concerns among the users due to several reasons. This is mainly due to some temporary disease (headache, nausea etc.) reported by some individuals (mostly kids) after having seen a 3D movie. These events caused some reaction from parents and from user associations and curiosity of press. Here a typical case of “false scoop” is reported, that provides an example of how a journalist, without an adequate technical skill, may provide an erroneous interpretation of the content of a scientific paper and how this new can be further processed on a web site dedicated to consumer approach to 3DTV [1] by a “father” reporting his feelings after bringing his kid for the first time to watch a 3D Feature Film.
The Italian newspaper “La Stampa”, already come to the attention of the readers as a newspaper “paying attention to 3D TV vision problems” citing a paper by Berkley University (“3-D TV disparities said to cause physical, mental strain” [2]), was reporting a new [3] in which a scientific investigation was showing that boys under 12 years old were not able to completely perceive the 3D depth sensation; this news was kept and further reprocessed on a 3D forum [3] telling the story of a father reporting the low involvement of his kid when watching for the first time a 3D movie at the Cinema Theatre.

This process was done using simple and reasonably trustable wording, in a way a common reader could be definitively convinced that his/her kids may watch 3D movie without getting any outstanding impression from the new 3D technology.
But a more careful reader can easily get access to the original source of this “scoop” and read the paper by prof. Nardini (Department of Visual Neuroscience of University College London Institute of Ophthalmology and Centre for Brain and Cognitive Development at the University of London) “Fusion of visual cues is not mandatory in children” [3].
The paper does not say that kids do not perceive 3D impression, but simply analyses how they “develop their ability to integrate different sensory information (in this case vision and touch)” … “to learn the relationships between sensory information sources and to recalibrate them while the body is growing”. To do this the authors investigate also the way the single visual cues are treated by kids to take a decision in quickest way. This is possible because kids do not have developed the “fusion” function that in adults integrates in a automatic way different sensory information.

The author adds that “6-y-olds do not experience fusion, but are able to keep stereo and texture information separate. This ability enables them to outperform adults when discriminating stimuli in which these information sources conflict. Further, unlike adults, 6-y-olds show speed gains consistent with following the fastest-available single cue. Therefore, whereas the mature visual system is optimized for reducing sensory uncertainty, the developing visual system may be optimized for speed and for detecting sensory conflicts. Such conflicts could provide the error signals needed to learn the relationships between sensory information sources and to recalibrate them while the body is growing”.
It is evident how this investigation does not have any thing to deal with the 3D depth sensation perceived watching 3D movies at Cinema or on TV. In this case they do not have to decide whether an object is far or close to them when they are trying to catch it.
From this example of erroneous manipulation of information we can assume the importance of conducting as many as possible studies to screen human subjects to detect under which conditions some “temporary” diseases may occur.

Binocular Dysphoria

On this regard let consider “Binocular Dysphoria” as it is reported to be “a condition where the brain adapts to an alternate way of perceiving depth cues” by the Wikibin web site” [4].
The web page goes ahead saying that “ There's no link to any medial journals or articles of any kind. The New England Journal of Medicine doesn't mention "Binocular Dysphoria", neither does the New York Times, or even the American Optometric Association! I got nothing but blog posts, and reposts of the same story; I don't think there's any credibility behind this. You are looking in the wrong places. Realize that Binocular Dysphoria only occurs when subjects are immersed in artificial 3d environments. Therefore pretty much the only place you are going to see this referenced is in research related to VR or simulators.”
So this can be read as immersion in extensive virtual reality may create problems.
But is this the case watching 3D TV?

And in any case there is no information of any “permanent” damage caused by exposure to vision of 3D video signal on kids.

A list of references where problems of short duration diseases are reported to occur is provided:

· The frequency of occurrence and severity of side-effects of immersion virtual reality - Aviation, Space, and Environmental Medicine. Vol 65

· Some side-effects of immersion virtual reality - Army Personnel Research Establishment

· Effects of participating in virtual environmentsa review of current knowledge - Safety Science Volume 23, Issue 1

· Some evidence of adaptation to immersion in virtual reality - Displays Volume 16, Issue 3

· Binocular vision in a virtual world: visual deficits following the wearing of a head-mounted display - Opthalmic and Physiological Optics

· Side Effects and Aftereffects of Immersion in Virtual Environments - Human Factors and Ergonomics Society Annual Meeting Proceedings.
But coming back to 3D visual perception the many papers by Lambooij et alt. [5] [6] [7] are a good example of how problems related to “visual discomfort” have been scientifically treated.
Apart from the problem related to the kids, for which visual system is growing and therefore more sensitive to be affected by bad sensations, another issue for with it should be interesting to further investigate is the reaction of people older than 55, for which “accommodation” (the ability of focusing images on fovea alterating the eye lens) is often very close to zero [6]. On this regard we have to consider that most of the uncomfortable situations watching 3D is reported to happen when a contradictory information is perceived from “accommodation” and “vergence”; this is the case when the Human Visual System try to track an object which distance from the observer varies, while its focus plane remains fixed on the TV (or Cinema) screen.
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