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Multi Objective Optimization of Intelligent Driving Model based on Heterogeneous Hardware

Constraints
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Abstract: As intelligent driving moves towards L4/L5 levels, the huge cost pressure of high-precision end-to-end perception
on hardware has become the core bottleneck for commercial implementation. Existing research mostly focuses on single
hardware or algorithm optimization, lacking system level “cost accuracy” trade-off modeling. This study models the nonlinear
mapping relationship between hardware cost and inference accuracy through multiple nonlinear regression and XGBoost
models, and uses NSGA-II genetic algorithm to optimize sensor configuration and computing platform selection, embedding
hard constraints such as real-time performance and functional safety. The results indicate that while maintaining mAP =
85%, the optimization scheme can reduce hardware costs by 25% -35% and generate cost-effective configurations suitable
for different scenarios. This paper innovatively introduces the Pareto multi-objective optimization theory into the hardware
algorithm collaborative design of autonomous driving, providing a full chain decision-making tool for automotive companies.
It has important engineering value in promoting the large-scale implementation of autonomous driving and solving the
“performance cost” dilemma. It also provides a new paradigm for statistical modeling of multi-objective optimization of
complex systems.
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