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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives

for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.

m]

=



Layer image pooll pool2 pool3 pool4 pool5

SAE

SWWAE

Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “"Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.
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Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives

for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.
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Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.



Layer

SAE

SWWAE

Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “"Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “"Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.
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Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “"Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “"Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “"Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “"Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “"Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.
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Figure: Image reconstruction results from different layers of VGGNet.

Yuting Zhang, Kibok Lee, Honglak Lee, “Augmenting Supervised Neural Networks with Unsupervised Objectives
for Large-scale Image Classification”, The 33rd International Conference on Machine Learning (ICML), 2016.



