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Research on Estimation Algorithm of Hydraulic Pressure in HCU Wheel

Cylinder of Automotive Electronic Hydraulic Braking System
Wu Hao, Wang Weiling, Yu Yu
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[Abstract] To address the issue of insufficient estimation accuracy of the Hydraulic Control Unit (HCU) wheel cylinder
pressure estimation algorithm for an integrated wire controlled hydraulic braking system with eight valve structure, this article
proposed wheel cylinder hydraulic pressure estimation algorithm that can replace pressure sensors. The article first proposed a
wheel cylinder hydraulic pressure estimation algorithm based on the Bernoulli principle, and then analyzed the basic
characteristics of the hydraulic adjustment unit and the Pressure Volume (PV) characteristics of the brake fluid based on
hardware in the loop experimental bench testing. Finally, it was verified through actual vehicle experiments. The experimental
results show that under basic braking conditions, the root mean square error of the proposed wheel cylinder pressure estimation
algorithm is within 0.259 MPa, the root mean square error under active braking conditions is within 0.374 MPa, which is
equivalent to the accuracy of the scheme with added pressure sensors.
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