
DeViSE: A Deep Visual-Semantic 
Embedding Model 

dukim@dongguk.edu
Daeung Kim



Index
 1. Introduction

 2. Proposed Method

 3. Experiments & Results

 4. Conclusion



Introduction : Insufficient labeled training data

Koala?

Yes

Cat?

Yes

Giraffe?

?



Introduction

Collect more giraffe data
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Introduction : Blurred distinction between classes



Introduction

 How do we improve predictions of unknown categories?



Introduction : Related work
•WASABIE : Linear map from image features to embedding 
space. Only used training labels.

•Socher et al : Linear map from image features to embedding 
space. Only 8 known and 2 unknown classes.

•Other work that has shown zero-shot classification relies on 
curated information.



Proposed Method



Proposed Method : Skip-gram LM
• 5.7M document of wikipedia

•Hierarchical softmax

•Window size : 20

•Embedding dim : 500, 1000



Proposed Method : Traditional Visual Model

•AlexNet

•1,000 class from ILSVRC 2012 1K dataset  

•Softmax baseline & initialization of DeViSE’s visual model



Proposed Method : Combined Model

• Abandon softmax layer, and add projection layer.

• linear transformation 4096-D to 500-D or 1000-D
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1. Evaluation Metrics

2. ImageNet (ILSVRC) 2012 1K Results

3. Generalization and Zero-Shot Learning



Results : Evaluation Metrics
• Flat hit@k

• Hierarchical precision @ k
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Results : Evaluation Metrics
•Cf. precision @ k
•Proportion of top-K document that are relevant
•Assume 20 docs (red is relevant docs)

K P@K
1 (1/1)=1.0
2 (1/2)=0.5
3 (2/3)=0.67
4 (3/4)=0.75
5 (4/5)=0.80

K P@K
6 (5/6)=0.83
7 (6/7)=0.86
8 (6/8)=0.75
9 (7/9)=0.78
10 (7/10)=0.70



Results : ImageNet Results

•DeViSE gets pretty close with a Softmax baseline.



Results : ImageNet Results

• the gap of Hp@k between softmax baseline and DeViSE 
model reflects the benefit of semantic information 



Results : Generalization & ZSL
• Dataset

2011 21K
ILSVRC 

2012 1K

159
20,841



Results : Generalization & ZSL
• Dataset



Results : Generalization & ZSL
• Dataset



Results : Generalization & ZSL

• “2-hop”, “3-hop”, “ImageNet 2011 21K”
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Results : Generalization & ZSL

•Flat hit@k



Results : Generalization & ZSL

•Hierarchical precision @k



Conclusion

•By leveraging the semantic structure imparted by the 
language model, DeViSE make reasonable inferences about 
candidate labels it has never observed.
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