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3. Related Works  

  òAttributeó often refers to human nameable properties (e.g.,  

furry, striped, black) that are shared across categories.  

6. Experiments  

6.1 The designed attributes  

are discriminative  for  novel,  

yet  related  categories .  

Application 1:  Describing images/ semantic mid -level features  

Application 2:  Zero -shot Learning  

Define novel categories in terms of the existing attributes (by user 

or animal specialist): Aye-ayes are Å nocturnal Å live in trees Å have 

large eyes Å have long middle þngers 

*Picture credit: C. Lampert 

More Applications:  Image Retrieval, face verification, action 

recognition, rate event detectioné 

The òClassicó steps for attribute-based recognition:  

Å Manually picking (designing) a set of words as attributes.  

Å Label those attributes on some images.  

Å Train the attribute classifiers.  

The Problems:  

Å Expensive! 

Å The manually designed attributes may not be discriminative.  

1. Attributes in Computer Vision  

2. Summary of Our Approach  

In this paper, we propose a scalable  approach of automatically  

designing attributes for discriminative  visual recognition . 

Summary of the Idea:  

Å Define attributes as associations with a set of known categories (a 

category-attribute matrix), e.g., dogs and cats have it but sharks and 

whales donõt.  

Å Optimize the category -attribute matrix to make the 

representation discriminative.  
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Images of novel categories 

Our category-level attributes  

Online 

Offline  

Attribute 

designing 

Attribute 

Classifiers 

JFully automatic , with a multi -class 

dataset 

JDiscriminative  

JState-of-the art results in novel 

category recognition including zero -

shot learning, and learning with few 

examples. 

LNo clear semantic meanings (but they 

can be described in terms of known 

categories).  

4. A Learning Framework for Visual Recognition 

with Category -Level Attributes  

5. The Attribute Designing Algorithm  

5.1 Learning the Category -attribute Matrix  

5.2 Learning the Attribute Classifiers: Weighted SVM  

5.3 Efficiency  

6.2 The designed attributes are discriminative for general 

novel categories (ILSVRC2010), if we can design a large 

amount of attributes based on a diverse set of known 

categories. We train attributes based on 950 categories.  

6.3 The attributes are effective for zero -shot learning  

6.0 Verifying the Attribute Designing Criterion ( AwA) 

Datasets: AwA (30k images, 50 categories) and ILSVRC2010 

(1M images, 1k categories) 

Category-level image retrieval result 

on 50 classes 

Image classiþcation accuracy on 50 classes. The training 

set contains 54,636 images. 

Zero-shot learning result on AwA (40 categories for training, 10 

categories for testing)  

Similarity matrix by averaging the results of 10 graduate students  

We can then follow the proposed framework to do zero -shot learning:  

Adaptive Attribute Design:  

AwA: Use 40 categories to 

design the attributes . Then 

use attributes  as feature  for  

recognizing the remaining 10 

categories,  with  different  # 

training  images. 

More information: http://www.ee.columbia.edu/~yuxinnan/category.html  
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