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Not to be confused with multi-class classification
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Image annotations problem
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Image annotations problem
Datasets:

● Caltech-256
● Pascal-VOC
● ImageNet 2010 (4m imgs / 16k labels)
● Web (16m imgs / 109k labels)

Requirements:

● Scalable training and testing times
● Scalable memory usage

Ideally, we would like a fast algorithm that fits on a laptop.



Joint space embeddings
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Embeddings

● Embedding of an object is vector representation of that object in 
that vector space

● Similar objects are mapped to close vector representations
● In case of low-dimensional representations savings in memory 

and computing time are possible



Joint space embeddings



Joint space embeddings - rank function



Joint space embeddings - loss function



Joint space embeddings - optimization



Wsabie - Algorithm
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Leveraging label hierarchies

ECML 2016 - Predicting unseen labels using 
label hierarchies in large-scale multi-label 
learning - Jinseok Nam @ TU Darmstadt



Text classification problem with label hierarchies
LabelsInstances



Learning with hierarchical structures over labels



WsabieH results

Datasets
● RCV1-v2 newswire articles - 103 labels organized in a tree - 800k documents
● OHSUMED medical articles - 350k documents



WsabieH results



Predicting unseen labels
Hierarchical relations provide embeddings even of labels which are never seen 
in data. Therefore, they can appear in predictions in a meaningful way although 
data don’t provide information about it.



Thanks :)

andrija.m.djurisic@gmail.com
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