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Wikidata—\WordNet—ImageNet—Keras

We got a linkage from the Wikidata knowledge graph through the Word-

Net semantic network and ImageNet to pre-trained deep learning models
(Nielsen, 2018).
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Inferring visual semantic similarity

Wikidata—\WordNet—ImageNet—Keras

We got a linkage from the Wikidata knowledge graph through the Word-
Net semantic network and ImageNet to pre-trained deep learning models
(Nielsen, 2018).

Can we use that for something interesting?

Beyond using Wikidata as a multilingual
labeler, as in (Nielsen, 2018).

kaffekrds Visual semantic similarity? Utilizing the
links in the Wikidata knowledge graph?
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Textual semantic similarity

WordSim-353 (Finkelstein et al., 2002): 353 word pairs with score.

Word 1 Word 2 Human (mean)

love sex
tiger cat
tiger tiger
book paper

smart student
stock phone
stock CD
stock jaguar

6.77
7.35

10.00

7.46

4.62
1.62
1.31
0.92

Several other word lists exist, e.g., one that stresses the difference be-
tween relatedness and similarity (Hill et al., 2014). Widely used to eval-

uate textual semantic models .
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Visual semantic similarity labeler
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back
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Rudimentary Python-Flask webapp built for labeling pairs of images for
semantic similarity with a score from O to 10.
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Inferring visual semantic similarity

iImagesim-353 Dataset

We collected 353 free images from Wikimedia Commons.

Scored 353 image pairs for similarity.

Deep learning for image classification

Use a pre-trained model: The ResNet-50 model supplied from Keras.

Scale the image to the input of the target size, i.e., the input of the deep
neural network. Preprocess.

Predict with y = model.predict(x) where the output is probabilities over
class labels.
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Building a bag-of-properties matrix
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Bag-of-property (BoP) matrix,
W, built from Wikidata informa-
tion via a query to the Wikidata
Query Service SPARQL end-
point:
org/.

https://query.wikidata.

A numerical matrix where rows
corresponds to Wikidata items
and columns correspond to prop-
erties.

We are particular interested in
the Wikidata items with linkage
to ImageNet challenge WordNet
synsets.
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Inferring visual semantic similarity

Building a bag-of-properties SPARQL

SELECT ?7item (SAMPLE(?synset_) AS 7synset)
(GROUP_CONCAT (?7pid) AS ?properties)

WITH {
SELECT 7item 7uri WHERE <
7item wdt:P2888 7uri . # P2888 1is "exact  match"

FILTER STRSTARTS(STR(?uri),
"http://wordnet -rdf .princeton.edu/wn30/")

}
} AS Y%items
WHERE {

INCLUDE Y%items

?7item ?7p []

?property wikibase:directClaim 7p

BIND (SUBSTR(STR(?p), 37) AS 7?pid)

BIND (CONCAT(’n’, SUBSTR(STR(?uri), 39, 8)) AS 7synset_)

}
GROUP BY 7?item
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Bag-of-properties matrix

P10 P18 P31 P105
video image instance taxon rank

Varanus komodoensis
backpack

automobile
Cricetinae

O OOV
e e i
OO O O =
R O O B~

This bag-of-properties matrix, W, is of size 1000 times 192.

This matrix can be scaled in various ways. We have used tfidf from
scikit-learn: W.
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Inferring visual semantic similarity

Match between similarity score results

Description Equation Correlation
Pixel values (baseline) X 0.12
Untransformed NN output Y 0.62
Log-transformed NN output n(Y)=Y 0.67
Log-transformed NN output and BoP YW = Z 0.60
Concatenated model [Y, In(YW)] 0.70

The machine computes the similarity between two images as the correla-
tion coefficient between the two representations.

Spearman correlation coefficient between human and machine-estimated
visual semantic similarity.

Restricting the computation of similarity to the top class (the class with
the highest probability) performed poorly.
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Inferring visual semantic similarity

Summary

Small dataset established for evaluation of methods for visual semantic
similarity.

We have used no learning as we have not much data.

Possibly a slight improvement in performance of visual semantic similarity
estimation by using the Wikidata knowledge graph.
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Creative Commons images by Jerzystrzelecki (CC BY), Z galstyan (CC
BY-SA), Jerzy Opiota (CC BY-SA), Dahola (CC BY-SA), Rodrigo Pereira
da S... (CC BY-SA) and SLCESAR (CC BY-SA). All images are from
Wikimedia Commons resampled with Keras.

Other rights may be associated with WordNet, Keras and ImageNet
screenshots.
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