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1  Motivation



Shanxi University 3

2. Method Design
nClassification is a cornerstone of machine learning
nA vast array of classifiers, categorized into

Ø Based on discrete 0-1, such as KNN，Decision tree, Naive Bayes, etc. 

Ø Based on continuous proxies of 0-1 loss, such as Support Vector Machine (hinge loss), 
AdaBoost (exponential loss), Deep Neural Network (cross-entropy loss),  etc.

nUnderlying assumption, i.e., the concepts can be precisely defined

nHowever, in human cognition
Ø concepts are often inherently ambiguous

Ø concepts are deeply embedded in human knowledge system
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2. Method Design

n  Overall Goal
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2. Method Design
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3. Theory Analysis
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4. Experiment
n  Interpretability Analysis
Ø  MNIST data set, 100 training sample, 10 samples per class
Ø Class FSR, constructed by 10 human volunteers
Ø Result

The hierarchical structures derived by Human Knowledge and 
Training Data are aligned
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4. Experiment
n  Generalization Analysis
Ø  6 data set,  i.e., APY, ImageNet, AWA1, AWA2, FLO, CUB

Ø  2 types of knowledge, i.e., class description vector (CK1) and WordNet (CK2)

Ø  Result

Significant gains in Generalization Performance
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5. Conclusion and Outlook
nHuman knowledge are represented as class FSR

nBy hierarchical hlignment loss, class FSR guide the learning 
process

nHuman knowledge and trainig data are aligned on quotient 
space

nSignificant gains in interpretability and generalization 
performance

nGreat promise for open-world learning tasks, such as zero-
shot learning and continual learning, etc.
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