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maps with point features on small displays like smart watches

Google Pixel Watch Huawei Watch GT 2 Samsung Galaxy Watch

https://www.dimensions.com/collection/smart-watches
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External Labeling [Bekos, Niedermann & Nollenburg, '21]

Boundary labeling Contour labeling Eccentric labeling

— "

Boundary labeling (1-sided, po-leaders)
Generalized optimization function
Dynamic program O(n?)

[Benkert, Haverkort, Kroll, Nollenburg, '09]
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- avoid label overlap
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* maximize space usage

This presentation:
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Unit labels
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leader lengths

under: < continuous rotation
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. Innermost:

y = f(a) - always shorter path
« decides all other leader directions

Restrict all functions to a valid range in O(n?)
Find minimum of sum of functions
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Labeling on a Smart Watch
 reduce map obstruction
- avoid label overlap
 prevent leader crossings

* maximize space usage

goal: minimize sum of
leader lengths

under: < continuous rotation
- permutation of labels
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Rotating the labels
leader length

A

0 27T
Innermost:

y = f(o) - always shorter path
« decides all other leader directions

Restrict all functions to a valid range in O(n?)
Find minimum of sum of functions (2n piece-wise linear parts) in O(n)
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External Labeling [Bekos, Niedermann & Nollenburg, '21]

Contour labeling
Minimum leader length labeling
[Bekos, Kaufmann, Symvonis, Wolff, '07]

Generalized optimization function
[Benkert, Haverkort, Kroll, Nollenburg, '09]

Boundary labeling
Minimum leader length labeling
[Bekos, Kaufmann, Symvonis, Wolff, '07]

Readability of different leader styles
[Barth, Gemsa, Niedermann, Nollenburg, '19]

Boundary labeling (1-sided, po-leaders)

Generalized optimization function, O(n?) algorithm
[Benkert, Haverkort, Kroll, Nollenburg, '09]
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External Labeling [Bekos, Niedermann & Nollenburg, '21]

Boundary labeling Contour labeling Eccentric labeling

— "

Boundary labeling (1-sided, po-leaders)
Generalized optimization function
Dynamic program O(n?)

[Benkert, Haverkort, Kroll, Nollenburg, '09]




