
It’s all about depth/range

• Lidar (laser scanners)

• RGB-D

• Stereo Vision





















An algorithm for stereo reconstruction

1. For each point in the first image determine the 
corresponding point in the second image

(this is a search problem)

2. For each pair of matched points determine the 3D
point by triangulation

(this is an estimation problem)















How do we see the world?

Design a camera
– Idea 1: put a piece of film in front of an object
– Do we get a reasonable image?

Slide by Steve Seitz



Pinhole camera

Add a barrier to block off most of the rays
– This reduces blurring
– The opening known as the aperture
– How does this transform the image?

Slide by Steve Seitz



Pinhole camera model

Pinhole model:
– Captures pencil of rays – all rays through a single point
– The point is called Center of Projection (COP)
– The image is formed on the Image Plane
– Effective focal length f is distance from COP to Image 

Plane
Slide by Steve Seitz



We’ll use the pinhole camera model 
to describe image formation

(Image from Slides by Forsyth)

Notice how the image is inverted



Projection Effects

• Height of objects depends on the distance from 
the pinhole (O)

(Image from Slides by Forsyth)

Pinhole



































Computingdepthfromimages
Binocularstereo3Dreconstruction ofP: depthfromdisparity

P
Focal length: f
Baseline: b
Disparity: d = x’- x

z

x x’
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Simplereconstructionexample:camerasaligned(coplanarsensors), separatedbyknowndistance, samefocal length

KayvonFatahalian,GraphicsandImaging Architectures (CMU15-869,Fall 2011)
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