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Abstract 

Most of the existing algorithms for zero-shot classification problems rely on the 
attribute-based semantic relations among categories to realize the classification of novel 
categories without observing any of their instances. However, training such models still 
requires attribute labeling for each class (or even instance) in the training dataset, which is 
also expensive. To this end, we bring up a new problem scenario: ``Can we derive 
zero-shot learning for novel attribute detectors and use them to automatically annotate the 
dataset for labeling efficiency?'' Given only a small set of detectors that are learned to 
recognize some manually annotated attributes (i.e., the seen attributes), we aim to 
synthesize the detectors of novel attributes in a zero-shot learning manner. To be specific, 
our method, Zero-Shot Learning for Attributes (ZSLA), which is the first of its kind to the 
best of our knowledge, tackles this new research problem by applying the set operations to 
first decompose the seen attributes into their basic attributes and then recombine these 
basic attributes into the novel ones. Extensive experiments are conducted to verify the 
capacity of our synthesized detectors for accurately capturing the semantics of the novel 
attributes and show their superior performance on detection and localization compared to 
other baseline approaches. 
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