
STEREO VISION
Claus B. Madsen, CVMT/AAU



Overview

ÁIntroduction
ÁThe principle (triangulation)
ÁStereo setups
ÁStereo concepts
ĞSetup calibratipon
ĞBaseline
ĞDisparity
ĞCorrespondence
ĞEpipolar geometry

ÁExercises



Introduction

Bumblebee XB3 stereo camera



RGB data from Bumblebee XB3 camera



Dense depth data (distance per pixel)



Metric reconstruction

Textured mesh (in vrml format) generated from stereo data from commercial 
stereo camera



The principle



Stereo setups

Baseline stereo
Åparallel image planes
Ådisparities from zero and up
Ågeometry is simpler (in principle)

Convergent stereo
Åconverging optical axes
Ånegative and positive disparities



Uncalibrated multi-view stereo

For example Boujou can do camera matching from uncalibrated sequences
Try looking for iPhone Augmented Reality on YouTube ...



Camera heads

13 DOF camera from Royal Institute of Technology, cirka 1994



Minoru stereo web cam

Can be used with OpenCV



Point Grey Bumblebee XB3

Å1280x960 @ 15 fps
ÅChoice between narrow and wide baseline
ÅApprox. 3000 USD
ÅFixed lenses, 70 or 50 degree HFOV
ÅLenses pre-calibrated (internal and external)



Important stereo concepts

ÁBaseline

ÁEpipoles and epipolar lines

ÁCorrespondences

ÁDisparities

Depths are found from disparities, disparities 
are found from correspondences, finding 
correspondences is made simpler by epipolar 
lines ...



Stereo setup calibration

None of the stereo stuff works without careful 
calibration of each camera and between the cameras

Internal parameters: focal length, image center, pixel 
aspect, radial and tangential distortion parameters

External parameters: translation and rotation between 
camera coordinate systems

Calibration is performed with tools, e.g., Matlab or 
OpenCV



Baseline (distance between focal points)



Disparities and depth

Disparity = x_left ςx_right



Disparities and depth (cont.)

From disparity to depth:

depth = focal length * baseline / disparity

From depth to disparity:

disparity = focal length * baseline / depth


