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What is Stereo?

* Stereo:
e shape from “motion” between two views
* infer 3d shape of scene from two (multiple) images from different viewpoints.
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What stereo and multiple view?

 Structure and depth are inherently ambiguous from single views.
b ol g 1Al BaY sas gl geall b Legilaade JYA (e Laginpay (liaald 2l Gee 5 4y o

| i) e )55

N
)

Tl
= |

s\

i

'S 4 ‘.‘\
i
“ | /1
e

f‘.
"
¢

|
Y

https://manara.edu.sy/ TMages from Lana LaZebnik



What cues help us to perceive 3d shape and
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What cues help us to perceive 3d shape and depth:
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3D from Stereo
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@ 3D point

left image right image

disparity: the difference in image location of the same 3D
point when projected under perspective to two different cameras.
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Epipolar Geometry: General Case
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Epipolar Geometry: General Case
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Epipolar Geometry: General Case
dal=ll 3 ySal) -4 dlaigl)

AA (m Gaad) Al 68 Depth from disparity

image 1(x,y) Disparity map D(x,y) image I'(x",y’)

(X",y")=(x+D(x,y), y)

(y 4:\{5409 ji X :\_ﬁﬂi LAT 33}\5 d&i}” ‘_A.G) Z\A\‘)}_\j ().\.\SLM“ u.l.\).bo\& R A.@_umj | ( ).uﬁ.\j U...u‘)}».a J;i dy\é R depth (gAﬁj | Canny A0 (.)SA.\“
disparity map @ dll 3 s Gl 2 Gazll (el
(1 3elialy 22 shaliall 5 (Gandl 5 ) gua 8 adaud 3elizaly g2 oy jualSH o8N sl

https://manara.edu.sy/




Epip

olar Geometry: General Case

YA o)Ss]\

AUl Al

Joghall oda e i Al pdiy 5 L1 438) gl Epipolar bsbha e (gl Lalas 283

58 LS5 CL 1 _alSI S e (pe Jalill 3 5 Sy Jiliall a5 C2 150alSl) 38 yad Ansilly a5 (5 oy asilans e P, P1, P2 Jaliil) £
.Epipolar Constraint s 4l dusigll b 13 4gans e 138 5 Epipolar Line s as)sha e adiv Jaad

Gl dalag Ll (g1 IV (5 stall 8 Lo il A5 Uaall SEN 5 ) saall (5 giuse (panm ddaitil) (e nall dilee gl Taa i T yil) 12

b

]

N

2D b sall JalS Cpaia Guil g hasd 1D glads ol Llaisae (jaa




Epipolar Geometry General Case
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Epipolar Geometry Example
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Stereo image rectificationzmaai; example
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b) Right camera image.
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(a) Left camera image.

Edges in disparity in
conjunction with
image edges
enhances contours
found

(c) Depth image. (d) Edge combination image.

Figure 3 Stereo video frames with computed depth map and edge combination result.

Danijela Markovic and Margrit Gelautz, Interactive Media Systems Group, Vienna University of Technology
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Correspondence problem 4&aall 415,
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Neighborhoods of corresponding points are similar in intensity patterns.
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left image band (x)

right image band (x/)

Cross
correlation

disparity = x/ - X
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