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Visualization tool using t-SNE

pi j =
exp

(

−‖xi− x j‖
2/2σ2

)

∑k !=l exp(−‖xk− xl‖2/2σ2)
,

when a high-dimensional datapoint is

C = KL(P||Q) =∑
i

∑
j

pi j log
pi j

qi j

qi j =

(

1+‖yi− y j‖
2
)−1

∑k "=l (1+‖yk− yl‖2)
−1

.





Visualizing back propagation in tSNE
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SVHN dataset
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CIFAR-10
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Understanding Deep Networks

tSNE  

projection 

of last layer  

of the neural network.
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CIFAR-10
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Representation Learning in Deep Networks

Pixels

Edges

Contours

Object Parts

Object Identity

[Zeiler, 2014]



Garcia-Romero, Daniel, et al. "Speaker diarization using deep neural network embeddings." 2017 IEEE International Conference on Acoustics, Speech and Signal Processing 
(ICASSP). IEEE, 2017.



• Map the features to phone class. Using phone labelled data.

Speech Recognition
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Phoneme 
Classes

• Classical machine learning - train a classifier on speech training data 

that maps to the target phoneme class.



Understanding DNNs for Speech

[Abdel Rahman, 2012]

2-D projection of 1st layer DNN



Understanding DNNs for Speech

[Abdel Rahman, 2012]

2-D projection of 2nd layer DNN



Understanding DNNs for Speech

[Abdel Rahman, 2012]

2-D projection of final layer DNN



Understanding DNNs for Speech

[Nagamine, 2015]


