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Panoramic Mosaicing
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* What would happen if you tried to do stereo
without translating the camera (1.¢. 1f you
only change 1ts rotation)?
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Thought Question:

* Note that points appear to move horizontally
across the 1mage as you pan the camera.
Could you measure stereo disparity from
points imaged at two different pan angles?
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Answer: It doesn’t work

* Consider essential matrix equation

PI'EP =0

Where ] _
0 -T. Ty

J— d 5= z —dx

E —_ RS an | —TTy ﬁx (C)F |

* S becomes all Os, therefore E becomes all Os
and the essential matrix equation becomes
trivially true for any pair of points.
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Observation

You rotate the camera, and the points appear
to be offset between the two frames, so what
1s going wrong?

Let’s look at the situation again, and draw
viewing rays from focal point to scene points.
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Rotating Camera (top-down view)

Rays in camera coord system are invariant!
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Observations about Rotating Cameras

1) Since the 3D viewing rays are invariant, there is no
way for you to do triangulation from the different
rotated views.

2) Think of a picture that would be taken by a
panoramic camera having a very wide field of view
(360 degrees, 1n the limit). That picture stays fixed
(invariant), and each actual image taken 1s just a small
window from that bigger, fixed picture. There can be
no parallax (3D effects), since you are just looking at
different windows of a fixed panoramic picture.
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Computer Vision Application!

 We can leverage these observations to make
wide field of view panoramas by composing
multiple 1mages taken by a rotating camera.
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CMPENdSS Recall: 2D Homography

Matrix Form:

Y | ~ | ha ha hys

hyp hia hys

h3y h3p hss

Algebraic Equations:

X

y

; hnx+hpy+h;

N h31x + h3y + h33

, hox+ hyoy + ha

N h31x + h3ay + h33

Linear in
homogeneous
coordinates

Nonlinear in
regular 2D
1mage coords
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Image 1

Image 2

hyy hyy hys
hyy hyy hos

h3y hy his

B N N
hy, hyy by

h’21 /2’22 /2’23 ‘

W3y by his

Relations among Images
Taken by Rotating Camera

Same point (ray) in
camera coords!
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CMPENSSE Relations among Images
Taken by Rotating Camera
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just another 3x3 homography, H
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[

Images taken from a rotating camera
are related by a 2D homography...

=act
' 4

regardless of 3D scene structure!
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Application: Generating Panoramas

Brown and Lowe, ICCV03

(¢) SIFT matches | (d) SIFT matches 2
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Application: Generating Panoramas

(e) Images aligned according to a homography

Brown and Lowe, ICCV03
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Mosaicing Example

Original Images (from a pan/tilt camera)

ﬁﬁnﬁdﬁdﬂu--

e TN S
-nmm!gmn@m

Panoramic (Mosaic) View
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One more detail: Blending!
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Approaches to Blending
How to combine colors in area of overlap?

1) Straight averaging P=(P;+P,) /2

2) Feathering P=(W;*P; +wW,*P,) / (w;+w,)
With w; being distance from image border

3) Equalize intensity statistics (gain, offset)

T~
<
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Many Apps Available!

AutoStitch: a new dimension in automatic image stitching

What if your camera could see everything
you can see?

The human visual system has a field of view of around 135 x 200
degrees, but a typical camera has a field of view of only 35 x 50
degrees. Panoramic image mosaicing works by taking lots of
pictures from an ordinary camera, and stitching them together
to form a composite image with a much larger field of view.

AutoStitch takes a step forward in panoramic image stitching by
automatically recognising matching images. This allows entire
panoramas to be constructed with no user input whatsoever.
AutoStitch is incredibly simple to use! Just select a set of photos,
and AutoStitch does the rest: digital photos in, panoramas out.

Mobile versions are no longer available, sorry! Please try the free
demo instead
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360 Degree Panoramas?

Problem: Can’t just choose a reference image
to map all other images to.

Solution: Use cylindrical or spherical mosaic
surface rather than a plane.
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Panorama Input images
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Sarnoff
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Spherical Panorama Result

Sarnoff
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Panorama Unwarped

Sarnoff
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Early platform by Apple for 360 panorama visualization, including a plug-in for
web browsers. Discontinued in late 2000s when Quicktime 7 was discontinued.

T

“It's difficult not to read about Apple's experiments with panoramic images and not draw a
connection to the recent rise of 360-degree videos on platforms like Facebook and YouTube
— or even the immersive aspects of services like Google Maps Street View. Much of what's
called VR these days isn't a full interactive environment, but is instead a descendant of the
panoramic images that Apple pioneered.” Business Insider, 2016

Quote from Wikipedia page on quicktime VR
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CHPENSS Facebook 360 Photos
https://facebook360.tb.com/360-photos/
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