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Introduction



Interpretability
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Linear models



Interpretability
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Deep networks



Interpretability
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Provide explanations on a neural network’s decisions



TF2.0



TF 2.0
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Keras as the main entrypoint

Sequential API Functional API Subclassing API

Stable release: 10/01/2019



Gradient Descent
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Create model

Compute loss in 
tf.GradientTape 

context

Run optimizer with 
recorded gradients

2.0 - Record operations in tf.GradientTape context



Diving into methods

Occlusion Sensitivity



Method #1: Occlusion Sensitivity
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Hide parts iteratively to determine its importance



Method #1: Occlusion Sensitivity
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Hide parts iteratively to determine its importance

Create patched 
images

Predict patches

Create output map



Gradient-based Methods



Method #2: Vanilla Gradients
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Input image Gradients for 
“Cat” class

Understanding Neural Networks Through Deep Visualization | Jason Yosinski, Jeff Clune, Anh Nguyen,

Thomas Fuchs, Hod Lipson

https://arxiv.org/abs/1506.06579
https://arxiv.org/search/cs?searchtype=author&query=Yosinski,+J
https://arxiv.org/search/cs?searchtype=author&query=Clune,+J
https://arxiv.org/search/cs?searchtype=author&query=Nguyen,+A
https://arxiv.org/search/cs?searchtype=author&query=Fuchs,+T
https://arxiv.org/search/cs?searchtype=author&query=Lipson,+H


Method #2: Vanilla Gradients
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Load sample data

Define expected output 
as one hot vector

Compute gradients with 
respect to the expected 

class



Flaws in Interpretability



What’s the point?
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Input image Gradients for 
“Cat” class

Gradients for 
“Kite” class

Gradients are open to interpretation



Checks for saliency maps
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Sanity Checks for Saliency Maps | Julius Adebayo, Justin Gilmer, Michael Muelly, Ian Goodfellow, Moritz Hardt,

Been Kim

Data RandomizationParameters Randomization

http://papers.nips.cc/paper/8160-sanity-checks-for-saliency-maps.pdf


Grad CAM



Method #3: Grad CAM
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Grad-CAM: Gradient-weighted Class Activation Mapping | Ramprasaath R. Selvaraju, Michael Cogswell,

Abhishek Das, Ramakrishna Vedantam, Devi Parikh, Dhruv Batra

https://arxiv.org/abs/1610.02391


Method #3: Grad CAM
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Grad-CAM: Gradient-weighted Class Activation Mapping | Ramprasaath R. Selvaraju, Michael Cogswell,

Abhishek Das, Ramakrishna Vedantam, Devi Parikh, Dhruv Batra

Spatial 
Average

Filters

Gradients

Heatmap

https://arxiv.org/abs/1610.02391


Method #3: Grad CAM
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Create subgraph to also 
extract convolutional outputs

Get gradients for target class

Compute gradients

Ponderate Class Activation 
Maps



Method #3: Grad CAM
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Input image GradCAM for 
“Cat” class

GradCAM for 
“Kite” class



tf-explain



tf-explain

26

An interpretability library for TF2.0



Methods implemented
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Uses
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Load model and 
validation data

Instantiate explainer
Call .explain() method

tf_explain.core



Uses
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Load dataset of a specific 
class index

Create callback

Call .fit() with callback

tf_explain.callbacks



Available on PyPi
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Thank you
Github: github.com/sicara/tf-explain

Twitter: @cpierrehenri / @raphaelmeudec


