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Draft New Recommendation J.3D-fatigue: Assessment methods of visual fatigue and safety guideline for 3D video
Summary

This Recommendation addresses issues related to visual fatique and safety guideline of 3D video.
Keywords

<TBD>
Introduction

1
Scope

1.1
 Limitations

2
References

3
Definitions

<Check in the ITU-T Terms and definitions database on the public website whether the term is already defined in another Recommendation. It may be more consistent to refer to such a definition rather than redefine it>
3.1
Terms defined elsewhere:

<Normally terms defined elsewhere will simply refer to the defining document. In certain cases, it may be desirable to quote the definition to allow for a stand-alone document>

This Recommendation uses the following terms defined elsewhere:

3.1.1
<Term 1> [Reference]: <optional quoted definition>

3.1.2
<Term 2> [Reference]: <optional quoted definition>
3.2
Terms defined in this Recommendation

This Recommendation defines the following terms:

4
Abbreviations and acronyms

This Recommendation uses the following abbreviations and acronyms:

ABV
Abnormal Binocular Vision
5
Conventions

<Describe any particular notation, style, presentation, etc. used within the Recommendation, if any>

6
Assessment methods of 3D visual fatigue 
<Topics for this section include various factors which cause eye fatigue problems>
· depth resolution
· depth motion
· crosstalk
· discrepancy between eye convergence and accommodation
· interpupillary distance
7
3D Video Content Guidelines
 The following safety guidelines are recommended for filming, production, and selection of stereoscopic 3D video content. 

· Fast spatial and temporal changes of disparity in stereoscopic 3D content should be avoided. The fast change of binocular disparity may induce visual discomfort accompanied by symptoms such as focusing difficulty and eye strain.
· To prevent visual discomfort, excessive disparity of stereoscopic 3D content should be avoided. Excessive binocular disparity may induce visual discomfort accompanied by symptoms such as focusing difficulty and eye strain. 

· Image content with rotating or lateral shaking may induce the sensation of self-motion (visually induced self-motion sensation). 
These safety guidelines may be ignored for brief periods of time, for creative purposes. 
Thresholds for disparity should be expressed in angular degrees of the viewing angle.

8
3D Viewer Guidelines
8.1
The Influence of Stereopsis and Abnormal Binocular Vision (ABV)
Subjects with abnormal binocular vision such as strabismus, amblyopia, and anisometropia have decreased 3D perception (e.g., more difficulty perceiving 3D).
Among people with ABV, subjects that have a normal degree of stereopsis are more sucsceptible to 3D fatigue than subjects that have poor stereopsis. This includes 3D fatigue symptoms such as dizziness, headaches, eye fatigue, and pain. A normal degree of stereopsis is for example good stereopsis as measured with a Titmus stereofly test. 
If a person cannot perceive 3D, or feels severe 3D fatigue while watching 3D content, he or she should consult ophthalmologic specialists for evaluation of abnormal binocular vision. However, badly produced 3D content will cause 3D fatigue in everyone.  
8.2
Warnings for Subjects

Viewers of 3DTV should be made aware of the following warnings:

· Avoid viewing 3D TV if body functions start to deteriorate or if excessive stress is perceived.

· Stop viewing 3D TV if double vision is experienced.
· Image content with rotating or lateral shaking may induce the sensation of self-motion (visually induced self-motion sensation). Stop watching 3D TV temporarily if you feel uncomfortable with this sensation.
· Individuals with a shorter interpupilary distance may feel more visual discomfort with 3D TV than others (e.g., children).
· Individuals who experience motion sickness in automobiles or amusement park rides may experience more visual discomfort during 3D TV viewing.
9
3D Viewing Environment and Playback Guidelines

Illumination, sound, viewing height, and TV brightness and focus should be adjusted to comfortable levels when watching 3D TV. 
If an image appears as a double image or if it is hard to perceive a 3D image, stop using the system and check for errors in the display settings. If you still experience stereopsis problems with no apparent hardware problems, then you should temporarily stop viewing 3D TV. 
Some viewers might not notice whether left and right images are reversed. The reversed vision of left and right images can cause visual fatigue and discomfort. Reversed left and right images can be caused by many problems (e.g., editing errors, hardware problems, camera setup, viewing angle). 

9.1 Relationship Between Viewer and 3D Monitor 

The viewer should be seated as advised by the 3D television manual, at a comfortable distance from the monitor. For television monitors, a minimum of 3H (three times picture height) is advised. For computer monitors, a minimum of 1.5H is advised.

Optimal 3D viewing means the viewer should be seated upright, in front of the screen (i.e., minimal head tilt). The viewing direction should be normal (e.g., head facing perpendicular) to the screen.  The horizontal viewing angle from the screen should be minimum (e.g., face the screen directly instead of at an angle).
[editor’s note: insert a drawing or picture here. Label viewing angle, viewing direction, etc. This figure may need to appear earlier in the paper, such as near the definitions.]

9.2 Viewing Time and Visual Fatigue
Acceptable viewing time for 3D content varies depending upon the content. A short time resting is recommended for every 1 or 2 hours, or when the eyes feel tired. 
The following symptoms may indicate 3D visual fatigue:

· Difficulty in tracking the motion on TV

· Eye strain: blurred vision, bleary, dry eyed, gritty, eye ache, sting, eyes heavy, hazy, warm eyes, flickering and watery eyes.
· Focusing difficulty: double vision, near vision difficulty, far vision difficulty, and trouble fusing stereoscopic images.
· General fatigue symptoms: feeling heavy in the head, difficulty in concentration, dizziness, stiff shoulder and stiff neck.
· Headache: pain in the temple and pain in the middle of the forehead.
· Nausea: vomiting and vertigo.
· Transient visual dimness after watching TV
 If a person feels any visual fatigue, he or she should stop 3D TV viewing until the side effect disappears. 
If a person repeatedly experiences 3D fatigue problems, he or she should consult ophthalmologic specialists for evaluation of abnormal binocular vision. The 3D TV hardware operation should also be examined for problems. Annex A
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Appendix I

Example Informed Consent Form

(This appendix does not form an integral part of this Recommendation)


<sample to be inserted>


Appendix II

Example Instructions
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