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AThe horizontal separation of the ey{
leads to a difference, stereo parallax, in

Image location and appearance of an
object between the two eyes, called
stereo disparity.
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AStereo parallax is utilized by the brain in
order to extract depth information.
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AThe two monocular views are automatically combw@ M

single a single subjective view, called cyclopean view.

AWith stereo vision, the viewer can see where objects are in
relation to him/herself, especially when these objects are
moving towards or away from him/her in the depth dimension

(binocular visual field).
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ALarge binocular disparities, large deptmtign/and/
frequent changes of the motion direction in-depth, induce
visual discomfort.

ABinocular rivalry occurs when discrepant monocular images
are presented to the two eyes and rival for perceptual
dominance, such that only one monocular Image Is
perceived at a time, while the other Is suppressed from
awareness.

ABinocular rivalry effects are very disturbing, when the

dominantimage alternates from:one ey il the other: -« -
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" ABinocular rivalry can be caused by differences |r/ /

Asize,
Adisplay scene representation complexity and
Abrightness.

ADue to binocular rivalry, we perceive high stereo image
qguality, even if only one of the stereo images (typically the
right one) is of high quality, while the other one iIs of low
guality,

A This property is extensively used in asymmetric stereo video
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AOculomotor depth cues: / /

AAccommodation: has to do with the change in oellar focus and can
be either a reflex or a consciously controlled action. The ability of
accommodation declines with age.

AVergence: the change in ocular alignment caused by the
simultaneous movement of both eyes in opposite direction, in order
to maintain single binocular vision.

AMyosis: the eye pupil constriction to less than or equal to two
millimeters It is a normal response to an increase in illumination.
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AEye convergence: the rotation of the eyeM

other when we try to look closer-at an objeet (natural
movement).

AEye divergence: the opposite phenomenon (rather unnatural
movement).
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AAccommodation and vergence are combined Wt/v/

focus on an object at a distance, offering eculomotor-depth
cues.

AAccommodation and vergence conflict. When using stereo
displays, our eyes focus on the display screen, while object
disparity dictates them to converge before/after the screen.
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AScene depth can by inferred by simultaneeus acqwswm

two scene views, from slightly different'world positions.
AUse of disparity maps for depth estimation.

AStereo camera rig:
AParallel (two cameras with parallel optical axes).
AConverging (two cameras with converging optical axes).
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Aln a parallel stereo rig, vertical dlsparlty/W /

AHorizontal disparity: Q@ @z @ T

AQ is inversely proportional to scene depth &, (by triangle
similarity): T

d = _fZ_w

AThus, |Q) decreases as the imaged object distance from the
camera increases.

AQis zero for visible scene points at infinity.
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AA dense disparity map can
be estimated from detecting
pixel correspondences.

This project has received funding from | SSSEMEuUropean Unionds Horizon 2020
and innovation programme under grant agreement No 731667 (MULTIDRONE) )



_ MultiDrone
Epipolar Geometry RO SRS

AEpipolar geometry is two-view
geometry, I.e., the geometry of
stereoscopic 3D vision.

AProperty: Different 3D scene points
projecting to the same left-view 2D
point, may project to different right-
view 2D points (parallax effect).
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