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Figure 1: Example of how semantic knowledge about the
world aids classification. Here we see an elephant shrew.
Humans are able to make the correct classification based
on what we know about the elephant shrew and other similar animals.

shown a few or even one example, humans have the remarkable ability to recognize these categories with high
accuracy. In contrast, while modern learning-based approaches can recognize some categories with high accuracy, it usually requires thousands of labeled examples for
each of these categories. Given how large, complex and
dynamic the space of visual concepts is, this approach
of building large datasets for every concept is unscalable.
Therefore, we need to ask what humans have that current
approaches do not.
One possible answer to this is structured knowledge
and reasoning. Humans are not merely appearance-based

Introduction

Our world contains millions of visual concepts understood by humans. These often are ambiguous (tomatoes can be red or green), overlap (vehicles includes both
cars and planes) and have dozens or hundreds of subcategories (thousands of specific kinds of insects). While
some visual concepts are very common such as person
or car, most categories have many fewer examples, forming a long-tail distribution [38]. And yet, even when only
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One characteristic that sets humans apart from modern
learning-based computer vision algorithms is the ability
to acquire knowledge about the world and use that knowledge to reason about the visual world. Humans can learn
about the characteristics of objects and the relationships
that occur between them to learn a large variety of visual
concepts, often with few examples. This paper investigates the use of structured prior knowledge in the form
of knowledge graphs and shows that using this knowledge improves performance on image classification. We
build on recent work on end-to-end learning on graphs,
introducing the Graph Search Neural Network as a way
of efficiently incorporating large knowledge graphs into
a vision classification pipeline. We show in a number of
experiments that our method outperforms standard neural
network baselines for multi-label classification.
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