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Image Maghnification

* There are three main methods used for image magnification.
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Overview+detail

There are many interface schemes that allow users to work at, and move between, focused and contextual
views of a dataset. We review and categorize these schemes according to the interface mechanisms used to
separate and blend views. The four approaches are overview+detail, which uses a spatial separation between
focused and contextual views; zooming, which uses a temporal separation; focus+context, which minimizes
the seam between views by displaying the focus within the context; and cue-based techniques which selec-
tively highlight or suppress items within the information space. Critical features of these categories, and
empirical evidence of their success, are discussed. The aim is to provide a succinct summary of the state-
of-the-art, to illuminate both successful and unsuccessful interface strategies, and to identify potentially
fruitful areas for further work.

Categories and Subject Descriptors: D.2.2 [Software Engineering]: Design Tools and Techniques—User

.
Z O O I’ r I I n g overview f detal, zoomable wser interfaces, fisheye views, roview paper

ACM Reference Format:
Cockb Karlson, A., and Bed B.B. 2008, Areview of overview+detail,

interfaces. ACM Comput. Surv. 41, 1, Article 2 (December 2008), 31 pages DOI = 10.1145/1456650.1456652
‘http://doi.acm.org/10.1145/1456650.1456652




Image Distortion

Because focus+context image magnification can obscure the
context, distortion-based methods have been proposed, e.g.

fish-eye lenses.
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Our goal is to improve image distortion for magnification.

— Can we create an image-aware magnifier?



The Image Graph

* Underlying every image is a graph.

* Afish-eye lens is a distortion of the graph.




Spectral Graph Layout

Spectral graph layout can be used to distort the image graph.

Given a graph G = (V, E) with edge weights w ., define the
Laplacian of G:

Lij:{ D Wik =]

—wij  1F ]

ij’

A one-dimensional layout of G can be obtained by solving:

minkx FE(x) =), wij(zi — r;)? =x' Lx
s.t. xIx=1
x'1, =0

This problem is solved by taking the 2"9 smallest eigenvector of L.

A two-dimensional layout is obtained by taking the 2"4 and 3"
smallest eigenvectors of L.



Spectral Graph Layout Example

» Spectral graph layout is fast and yields aesthetically pleasing

drawings ...
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... however, the drawings are not (in general) rectangular, so
they don’t work well for images.



Constrained Graph Layout

 We can modify the standard spectral layout algorithm to fix
the edges of the graph to lie on a rectangle.

min, x’Lx min, x!Lx
s.t. xIx=1 s.t. Ax=Db
x'1,, =0

* Replace the scaling (x'x = 1) and translation (x'1_ = 0)
constraints by constraints which directly restrict the edge
coordinates (Ax = D).

* This is a quadratic programming problem with linear
constraints, so it’s a linear problem.



Constrained Graph Layout Example

* By supplying appropriate weights, we can use our layout
algorithm to obtain a fish eye lens.
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Image Magnification Example

* An example of a fish-eye lens using our constraint layout
algorithm.
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* New Zealand House of Representatives, circa 1900-1902.



Image-aware Distortion

 We can modify the image graph weights according to pixel
value to get image-aware magnification.

Shall we play a game?

Shall we play a game?

* Here we weight according to 1 - pixel intensity.



Image-aware Distortion

* Another example using pixel intensity.

* Furtrader’s ledger, 1876-1885.



An Algebra of Distortions

Original Magnified
~ /
/ \
Intensified Hybrid

 Cook’s map of Bank’s island (actually a peninsula).



Conclusions

* Constrained graph layout can be used to magnify and distort
images in useful ways.

e Future Work (Technical)
— We need to investigate/invent useful weighting functions.
— What is the best way to combine weighting functions?

— A weighting function can produce a distortion. Can we solve for a
weighting function if given a distortion?

— More generally, can we use constrained graph layout as a means of
universal image distortion?
e Future Work (User Interface)

— Is this type of image magnification/distortion useful to an average
person?

— What is the best way to present this technology to a user?

— How can users select/combine weighting functions in an intuitive
manner?



