
Concept Splatters: Exploration of Latent Spaces

based on Human Interpretable Concepts

— Appendix —

In the supplementary document, we present further examples qualitatively supporting the two under-
lying hypotheses of concept splatters, as well as further results of visual confirmatory and exploratory
analyses of latent spaces using concept splatters.
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A Fashion MNIST (FMNIST)

A.1 Inter-Class Variability: Shoes

As additional example demonstrating the effect of visual splatter overlaps on classification results, we
show a heatmap of the three classes of shoes in FMNIST. As for the shirts (cf., Figure 4 (main paper)),
we can observe most mis-classifications in the overlap regions.

Figure A.1: Overlap of concept splatters of the three classes of shoes in FMNIST overlaid by a heatmap of
mis-classi�ed instances (left) and a confusion matrix of the classi�cation results (right).

A query splatter around the overlap region reveals that the probably most problematic cases are high
sandals and sneakers, which cannot be properly separated from ankle boots (Figure A.2).

(a) Latent View (b) Detail View

Figure A.2: Query splatter of the three-fold splatter overlap region: the inset and the detail view reveal high
shoes across all three categories.
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A.2 Intra-Class Variability: Fashion

We add an example to the qualitative validation of intra-class variability (cf., Section 4.3 (main paper))
expressed through the basic categorization in the latent space. In contrast to Figure 3 (main paper),
we therefore decrease the bandwidth in the latent space view to reveal intra-class variability through an
increasing number of more fine-grained splatters (Figure A.3).

Figure A.3: Prototypical samples for six splatters.

We use the terminology by Mautz et al. [4] (supplementary document), who derive a hierarchy of
visual attributes in FMNIST from hierarchical clusters, to uniquely describe the six labeled splatters in
Figure A.3 (associated concepts from the concept space are in brackets):

1. Bags without visible handles (accessories),

2. flat and ankle-free shoes (shoes),

3. heeled or ankle boots (shoes),

4. long-sleeved upper body clothes (clothing),

5. bags with handles or visible straps (accessories), and

6. short-sleeved or sleeve-less upper body clothes (clothing).

Comparing the descriptions with Figure A.4, we can confirm that the visual attributes fit all 100
randomly selected samples of splatters 1 to 5. In splatter 6, we can find one instance with 3/4-sleeves
(last image in last row).
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(a) (b) 2

(c) 3 (d) 4

Figure A.4: 100 random samples for each of the six splatters shown in Figure A.3. Note that the FMNIST image
size is only 28x28 pixels.
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A.3 UMAP Recomputation

Figure A.5: Concept splatter plot of a �ltered and re-calculated latent space only consisting ofshirt, t-shirt and
pullover samples.

Like Figure 4 (main paper), Figure A.5 shows the latent view of tops, but after recomputation of the
dimensionality reduction. Overall, we can observe the same characteristics (i.e., short-sleeved vs. long-
sleeved shirts) as in the original space, but more �ne-grained intra-class variability becomes visible, such
as several instances of long-sleeved t-shirts.
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A.4 UMAP Parameters

Here, we investigate the e�ects of the two main parameters of UMAP { n neighbors and min dist { both
of which control the balance between the preservation of local and global structures. The �rst parameter
controls how many nearest neighbors are considered for each point during the projection, while the second
one determines the minimum distance between points in the lower-dimensional space, i.e., how dense the
projection ends up. As shown in Figure A.6, while there are some visual changes in the projection, there
seem to be no considerable topological changes.

Figure A.6: Di�erent parameter settings for UMAP.

For all our examples and the web-based implementation, we chose a parameter pre-set of (n neighbors :
30 andmin dist : 0.2 as it seems to provide a good balance between the preservation of structure, without
packing samples too tightly.

A comparison between t-SNE and UMAP for FMNIST can be found, for instance, in the Distill article
by Li et al. [3].
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