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Mosaicing

Example: Align to Reference Frame
Thanks: H. Shum, R. Szeliski: Microsoft

Straight Lines remain Straight

Traditional Mosaic Construction

• Align Pairwise:   1:2,  2:3,  3:4, ...
• Select a Reference Frame
• Align all Images to the Reference Frame

– Motion Composition
– Multiframe Registration

• Combine into a Single Mosaic (How?)

1 2 3 4

Align to Reference Frame: Problem

Extending image plane of reference frame

Resulting Mosaic Image

Example

Image Plane

Projection onto Cylinder
Camera Rotation

Rotation about Camera Center

Cylinder
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360o Example: 
Projection onto Cylinder

Straight Lines Become Conic Sections

Projection onto Sphere

Pushbroom Camera Paradigm
Translating/Rotating 1-D Sensor

Video Mosaicing
� ��� ���

Shape of strip depends on motion

Combining Frames to Mosaic

Averaging:

Cut & Paste:

Perfect Alignment Everywhere

Alignment Only Along Seams

The space-time volumeThe space-time volume

• Stack all the input images to create the space-
time volume f(x,y,t)
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First Strip Mosaicing: “VideoBrush”

• Align images 
– Translation, Rotation, Perspective

• Cut & Paste Center Strips
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Image Merging with
Laplacian Pyramids

Image 1 Image 2

1 2

Combined Seamless Image

Examples: Mostly 
Camera Rotation

Panoramic Stereo Mosaicing 
from a SingleMoving Video Camera

Rotating Stereo Cameras

•Rays are tangent to viewing
circle (Gives 360o stereo)

The Mathematical Projections
Image Surface

Left Eye panorama (viewing circle)
Projection rays tilted right

Right Eye panorama (viewing circle)
Projection rays tilted left

Directional Viewpoints

Regular panorama (single viewpoint):
Projection rays orthogonal to cylinder
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Camera Setup

Offset from rotation Axis:
for parallax

Panoramic Projection: 
Right Slit

Right Eye Panorama:
Projection left from orthogonal

Right eye panorama

Left eye panorama

MultiView Panoramas
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Regular Panorama

Left-Eye
Panorama

Right-Eye 
Panorama

time

Rotating Camera Translating 
Camera
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Pushbroom Projection: 
Translating Camera (Looking Sideways)

Horizontal Line

Vertical Line
at Infinity

All rays passing through a horizontal line
(camera path) and a vertical line at infinity
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Perspective 
projection

The Two-Slit Camera
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Two-Slit Camera by Mosaicing

Sampling columns from a sequence taken by a 
translating camera

Image Plane

Camera Path

Z Axis

Mosaicing Geometry
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Image Plane

Camera Path

Z Axis

Mosaicing Geometry

Image Plane

Camera Path

Z Axis

Mosaicing Geometry

Image Plane

Camera Path

Z Axis

Mosaicing Geometry

fy

Z Axis

fx

Image Plane

Camera Path

Vertical Slit

Horizontal Slit

Mosaicing Geometry
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Moving the Vertical Slit
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Playing Two-Slit Panoramas
Moving Vertical Slit

Input: 
Translating Camera

Sequence of Panoramas
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Translating 
Camera

Representation & Visualization

• Usually the two slits are in front of the 
object (just like the pinhole)

• what will happen if we put one slit behind
the object?

Viewing from “Behind” objects


