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• Initially published at CVPR 2017 as 
Zero-Shot Learning: the Good, the 
Bad and the Ugly

by Y. Xian, B. Schiele and Z. Akata

• Journal  version: Zero-Shot 
Learning: a Comprehensive 
Evaluation of the Good, the Bad and 
the Ugly

with C. Lampert as new 2nd author

• Not yet published (but available on 
arXiv)

● Paper presented: Zero-Shot Learning: a Comprehensive 
Evaluation of the Good, the Bad and the Ugly

Journal CLUB, 05.06.2018
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• Review of state-of-the-art methods under a unified formalism for ZSL

• Highlighting of possible (big) bias in standard ZSL evaluation protocols

• Introduction of a new ZSL dataset

• Objective evaluation of state-of-the art methods with a common 
evaluation protocol, both in a ZSL and Generalized ZSL setting

● Main contributions

Journal CLUB, 05.06.2018
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• What is Zero-Shot Learning?

• Review of state-of-the-art methods

• Experiments

• Conclusion and perspectives

● Contents

Journal CLUB, 05.06.2018
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What is Zero-Shot 
Learning ?
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• “Zero-Shot Learning aims to recognize objects whose instances may not 
have been seen during training.”

• First proposed in Learning to detect unseen objects by between-class 
attribute transfer by Lampert et al. (CVPR 2009) and Zero-shot learning 
with semantic output codes by Palatucci et al. (NIPS 2009).

• In practice, this is achieved with the use of additional semantic 
knowledge for each class.

– Most of the time, semantic knowledge consists in vectors of 
attributes.

● What is Zero-Shot Learning?

Journal CLUB, 05.06.2018
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● Training phase

Journal CLUB, 05.06.2018
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● Testing phase

Journal CLUB, 05.06.2018

Test 
images

Stripes:    ✘

Orange:   ✘

Hooves:   ✔

Predicted
attributes

Candidate
unseen
classes

Stripes:    ✘

Orange:   ✔

Hooves:   ✘

Stripes:  0.0
Orange: 0.4
Hooves: 0.8

Stripes:  0.1
Orange: 0.8
Hooves: 0.2

FoxHorse

Stripes:  0.0
Orange: 0.0
Hooves: 0.9



| 9

● Formally
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• Generalized ZSL: candidate classes can be either seen or unseen

● Generalized Zero-Shot Learning

Journal CLUB, 05.06.2018
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Review of state-of-the-art
methods
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● Four broad types of methods

Journal CLUB, 05.06.2018

Simple probabilistic models.
Evaluated for “historical” reasons:

Used in Learning To Detect Unseen
Object Classes by Between-Class Attribute

Transfer by Lampert et al. (CVPR 2009)

● Direct Attribute Prediction (DAP)
● Indirect Attribute Prediction (IAP)

Intermediate Attribute Classifiers

● Attribute Label Embedding (ALE)
● Deep Visual Semantic Embedding

(DeViSE)
● Structured Joint Embedding (SJE)

Linear Compatibility

Compatibility function F can be non linear

● Latent Embeddings (LATEM)
● Cross Modal Transfer (CMT)

Nonlinear Compatibility

● Semantic Similarity Embedding (SSE)
● Convex Combination of Semantic

Embeddings (ConSE)
● Synthesized Classifiers (SynC)

Hybrid Models
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• Direct Attribute Prediction (DAP): maximum a posteriori estimation

• Indirect Attribute Prediction (IAP)

● Intermediate attribute classifiers

Journal CLUB, 05.06.2018
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Linear compatibility function F:

• Deep Visual Semantic Embedding (DeViSE): triplet loss

• Structured Joint Embedding (SJE)

• Attribute Label Embedding (ALE)

● Linear Compatibility – Part 1

Journal CLUB, 05.06.2018

Image embedding
(visual features)

Class embedding
(attributes)
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• Embarrassingly Simple Approach to ZSL (ESZSL): linear mapping with 
triple regularization

• Semantic Autoencoder (SAE): 

● Linear Compatibility – Part 2

Journal CLUB, 05.06.2018
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• Latent Embeddings (LATEM): triplet loss and latent embedding

• Cross Modal Transfer (CMT): simple neural network

● Nonlinear Compatibility

Journal CLUB, 05.06.2018
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• Semantic Similarity Embedding (SSE): common embedding space 

• Convex Combination of Semantic Embeddings (CONSE):

• Synthesized Classifiers (SYNC) – it’s complicated...

● Hybrid models

Journal CLUB, 05.06.2018
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Experiments
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• SUN: scenes and places (abbey, … , zoo)

14340 images, 717 classes, 102 attributes

• CUB: bird species (black footed albatros, … , 
common yellowthroat)  

11788 images, 200 classes, 312 attributes

• AwA and AwA2: animal species (antelope, … , 
zebra)

30475 images, 50 classes, 85 attributes (AwA)

37322 images, 50 classes, 85 attributes (AwA2)

• aPY: animals, objects and vehicules 
(aeroplane, … , zebra)

15339 images, 32 classes, 64 attributes

● Usual datasets

Journal CLUB, 05.06.2018

Huge possible bias as many
 classes are present in ImageNet
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• Visual features extracted with last pooling layer of ResNet-101, no 
finetuning

• Attributes normalized with l2-norm

• Metrics:

● Protocol setting and metrics

Journal CLUB, 05.06.2018
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• Average per-class accuracy, evaluated on Standard Split (SS) and 
Proposed Split (PS)

• Significant difference between SS and PS for AwA1 and AwA2

● Results with ZSL setting on usual datasets

Journal CLUB, 05.06.2018
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• Average per-class accuracy, evaluated on classes 2 / 3 hops (H) away 
from training classes, on the 500 /1K /5K most and least populated 
classes, and on all 20K testing classes.

● Results with ZSL setting on ImageNet

Journal CLUB, 05.06.2018
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• Harmonic mean of per-class accuracy between test samples from seen 
classes and test samples from unseen classes, evaluated on Proposed 
Split.

• Accuracy is much higher on samples from seen classes 

● Results with GZSL setting

Journal CLUB, 05.06.2018
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Conclusion and 
perspectives
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• Major keypoint: importance of a proper training / testing split for ZSL to 
avoid possible bias

• Many methods were reviewed and evaluated

• A new dataset was introduced

• Evaluation protocol of iterative methods could be more robust

• The GZSL process is just one example of such a process

● Conclusion

Journal CLUB, 05.06.2018
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