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Introduction

• Neural Architecture Search is a powerful approach

for automating model design, but existing methods

struggle to accurately optimize for real hardware

performance, often relying on proxy metrics such as

bit operations.

• We present Surrogate Neural Architecture Codesign

Package (SNAC-Pack), an integrated framework

that automates the discovery and optimization of

neural networks focusing on FPGA deployment.

Method

• With NAC integration, the global search stage

begins with a user-defined search space that

specifies the range of possible architectures, such as

the types of layers, number of neurons, activations,

and other hyperparameters.

• A multi-objective search algorithm then explores

this space, samples candidate architectures, and

performs evaluation.

• All metrics estimated by rule4ml, BOPs, and

accuracy can be used as objectives in the search.

Conclusion
•This work introduced the Surrogate Neural Architecture Codesign Package (SNAC-

Pack), a framework that extends NAC by incorporating resource-aware objectives

estimated with rule4ml.

•Applied to the jet classification task, the optimal model produced by SNAC-Pack

performed comparably to the NAC method and baseline reference.

Jet Classification Implementation

•To show the effectiveness of SNAC-Pack, we apply it to jet classification, a common

and challenging task in high energy physics at the Large Hadron Collider (LHC). The

goal is to accurately classify collision-created jets into one of five categories (light

quark, gluon, W boson, Z boson, top quark) based on their kinematic properties. This is

showcased with the hls4ml LHC dataset.

•The SNAC-Pack tool builds upon NAC by

introducing the additional objectives that can be

estimated with rule4ml.
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