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Abstract

With the advent of deeper, larger and more complex convolutional neural networks (CNN),
manual design has become a daunting task, especially when ML software must be optimized for
hardware performance. Sequential model-based optimization (SMBO) is an efficient method for
hyperparameter optimization on highly parameterized machine learning (ML) algorithms, able
to find good configurations with a limited number of evaluations by predicting the performance
of candidates before evaluation. Prediction error, however, leads to computation being wasted
training poorly performing CNNs. To address this, we propose probabilistic SMBO, which selects
candidates based on probabilistic estimation of their Pareto efficiency. We use a neural
network to predict model accuracy given model hyperparameters, and use prediction error,
together with uncertainty in inference latency measurement, to quantify a candidate model
quality in two ways: its likelihood of being Pareto optimal, and the expected number of current
Pareto optimal solutions that it will dominate. We evaluate our proposed method on four
image classification problems. Compared to a deterministic approach, probabilistic SMBO
consistently generates Pareto optimal solutions that perform better, and that are competitive
with state-of-the-art efficient CNN models, offering tremendous speedup in inference latency
while maintaining comparable accuracy.
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