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[Abstract] To address the issue of high fuel consumption in heavy—duty truck druing hill-climing conditions, a fuel
comsumption predicton model balancing accuracy and real-time performance is developed by inregrating parameters such as
engine speed and torque. This paper proposes a fuel-saving strategy for heavy trucks using Predictive Adaptive Cruise Control
(PACC) on sloped roads. A hierarchical architecture is developed: the upper layer employs Dynamic Programming (DP) for
global economic speed planning, while the lower layer uses Model Predictive Control (MPC) for secondary planning to ensure
safe following and energy efficiency. A fuel consumption model considering engine torque and speed is integrated. Vehicle test
demonstrates an average fuel reduction of 1.5% per kilometer.
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