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Bayesian Deep Learning
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Deep Learning + Bayesian modeling
Powered by new advances in variational inference 
(e.g. variational autoencoders, black-box variational inference, adversarial training,etc.).
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Louizos C.	et	al.	Multiplicative	Normalizing	Flows	for	
Variational Bayesian	Neural	Networks. ICML	2017
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Probabilistic Modelling with 
Deep Neural Networks
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Fire Detection from smoke, temperature and camera sensors

§ Data Collected
§ Tons of observations in normal settings (no fire).
§ No observations in the presence of fire.
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Temp Smoke

T1 T2 S1Image

Fire

p(Fire = True|t1, t2, t3, s1, image)

Much more expressive and powerful models

§ Beyond standard probability distribution assumptions.
§ Modelling highly-non linear relationships. 

Fire	
Image
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Deep Generative Models

§ Model Complex joint distributions over data.
§ GANs can be interpreted as generative models.
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DRUG DESIGN
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Probabilistic Programming 
Languages
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Probabilistic Programming Languages
§ More powerful probabilistic modeling (e.g. Turing complete).
§ Boost the productivity of data scientists.
§ Expand the use of probabilistic modeling to non-experts.   

Tran,	Dustin,	et	al.	"Edward:	A	library	for	probabilistic	modeling,	
inference,	and	criticism."	arXiv preprint	arXiv:1610.09787 (2016).
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Edward: Probabilistic Programming with TensorFlow

§ Probabilistic Code compiled to (Stochastic) Computational Graph.
§ Speed-up due to GPU computations.
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Causal Learning
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Discover Causality relationships from observational data
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Thanks for your 
attention

@ contact@amidsttoolbox.com

@AmidstToolbox

www www.amidsttoolbox.com


