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Deep neural networks
Does it do well 
on the training 

data

Does it do well 
on the testing 

data
Done

Increase model 
complexity Collect more data

NO NO Magic/Art 
(60-70%)
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A scalable automated machine learning (AutoML) package 
for developing deep neural networks
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AutoML for deep learning
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Lower-level problem:

Upper-level problem:

Architecture space Hyperparameter space

Training data

Validation data



Challenges
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Hyperparameter/Neu
ral architecture 

search

Mixed 
integer/Unstructu

red  space

Computationally 
expensiveNo gradients

Grid search and random search are not the way to go!



Hyperparameter search
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Example hyperparameters
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AMBS: Asynchronous model-based search

– Framework:
• Initialization phase

–Random or Latin 
hypercube  sampling

• Iterative phase
– Fit model
– Sample using the model
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Example Surrogate Model Fitted to Sampled Performance
(iterative refinement improves the learning model)



Bayesian optimization 
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LCB(x,�) = µ(x)� � ⇥ �(x)



Neural architecture search
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Objective

Trainer

Preprocessing

Data-loading
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AutoML for deep learning
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Lower-level problem:

Upper-level problem:

Architecture space Hyperparameter space

Training data

Validation data



DeepHyper: Scalable AutoML package
DeepHyper

Hyperparameter
search

AMBS, 
Hyperband, 

DEAP, etc

Neural 
architecture 

search

RL with A2C, 
A3C, random

Workflow

Balsam, Ray, MPI 

21https://github.com/deephyper/deephyper
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