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1 CURVATURE RADIUS COMPUTATION

For a given scalar field ϕ , the curvature radius R along the isoline of ϕ at point (x,y) can be estimated by using the Hessian matrix [1]:

κ(x,y) = TᵀHT/|G| , (1)

where G is the gradient vector field of ϕ and H is the Hessian matrix:
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Once κ is available, we can readily compute the curvature radius R, which is the reciprocal of κ .
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2 ADDITIONAL CASE STUDIES

In this section, we list the remaining 25 case study results, which are not included in the paper, and for each layout, we offer a brief introduction.
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Fig. 2. The logos of Google Inc., Google Play, and Firefox.

Fig. 3. The logos of Apple App Store, Python, and Finder.

Fig. 4. The silhouettes of a girl, Captain America, and Iron Man.

Fig. 5. The silhouettes of Audrey Hepburn, Donald Trump, and Barack Obama.

Fig. 6. The silhouette of Donald Trump, the logos of Linkin Park, and Tesla.



Fig. 7. The shapes of a Christmas tree, a truck, and a gun.

Fig. 8. The shapes of some animals: squirrel, rabbit, panda, and pigeon.

3 CASES FOR TEMPORAL SHAPE WORDLE

The temporal wordle of human life cycle is partially shown in the paper due to limited space. Here, we show the complete version of this case.
We also create another example of temporal shape wordle using another data source in the Morphable Word Clouds paper [2]. This case is about
the life cycle of a frog.

Fig. 9. A comparison between temporal shape wordles generated by (a) Morphable word clouds and by (b) our algorithm. This picture illustrates the
stage of human life cycle.



Fig. 10. A comparison between temporal shape wordles generated by (a) Morphable word clouds and by (b) our algorithm. This picture illustrates the
stage of frog life cycle.

4 COMPARISON WITH TAGXEDO

Tagxedo [3] is an online tool, which appears to be able to generate shaped word clouds. In this section, we show two examples of Tagxedo results
to compare our ShapeWordle with Tagxedo. The generated Tagxedo layouts were created by using the Christmas tree shape and the Flower shape
in the paper, and by filling the shapes with the corresponding text. We set the number of words in each layout as 60, following what we presented
in main paper. Then, we found that Tagxedo, by default, omits some of the keywords due to the limited space. For example, in Fig. 11(a) below,
the word “Day” is missing. And Fig. 12(a) is even worse, where “Asteraceae”, “families”, and “includes” are all omitted. While Tagxedo offers a
slider for users to adjust the number of words in the layout. But since it simply follows a standard circular spiral to layout words, large amount of
areas in the shapes are not filled; see the bottom part of the trunk in Christmas tree (Fig. 11(b)) and the leftmost and rightmost parts in Fig. 12(b).
Hence, the layouts generated by Tagxedo are not really shape-aware (as compared to WordArt and our method); thus, we decided to compare with
WordArt but not with Tagxedo in the quantitative evaluation presented in main paper.

(a) (b) (c)

Fig. 11. (a) The default result of Tagxedo. Note that 4 out of the 60 words are missing, for example, “Day”; (b) the adjusted result of Tagxedo with all
the 60 keywords but the bottom part of the tree is clearly missed in the filling; and (c) the result of our ShapeWordle.

(a) (b) (c)

Fig. 12. (a) The default result of Tagxedo. Note that 7 out of the 60 words are missing, including even the very big word “Asteraceae”; (b) the adjusted
result of Tagxedo with all the 60 keywords but the leftmost and rightmost parts in the shape are clearly not filled, demonstrating the incapability of
Tagxedo to generate shape-aware results; and (c) the result of our ShapeWordle.

5 ADDITIONAL INFORMATION OF QUANTITATIVE COMPARISON

In this section, we provide the layouts used in the quantitative study and the complete results of the three metrics: Layout Coverage (LC), Layout
Uniformity (LU), and Shape Similarity (SS).

Each row presents one shape in our dataset. In each of the figures shown on subsequent pages, the first column shows the results produced by
our ShapeWordle, and the second column shows the result produced by WordArt. Each of these layouts contains 60 words. We used these two



layouts for the calculations and comparison of the three metrics and the results are shown under the corresponding figures. The third column
shows the final result produced by Shape Wordle, after filling the less important words, whereas the fourth column shows the corresponding final
result produced by WordArt.
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