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Abstract : Precise extrinsic calibration of 4D imaging radar and inertial measurement unit(IMU) is essential for accurate
perception and stable control in autonomous systems. This study introduced a novel, reflector-based calibration method that
minimizes spatial distribution discrepancies among radar-detected reflector points, achieving accurate alignment of extrinsic
parameters. By extracting high-RCS reflectors from radar data, the proposed method isolates reliable features while reducing
noise. Calibration of ZRP(height, roll, pitch) parameters using a fitted plane model further enhances accuracy, reducing the
final optimization’s dimensionality. By minimizing the reflector point dispersion in the global frame, the recommended

approach achieved robust x, y, and yaw calibration, improving the system’s resilience in complex environments.

Experimental evaluations confirmed the effectiveness of the method across various scenarios, highlighting its potential for

enhancing the fidelity of radar-IMU calibration.
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Fig. 2 Geometrical characteristic of SCC reflector
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Table 1 Calibration result

A
Ground Scenel | Scene2 | Scene3 verage
truth error

X (m) 1.44 1.452 1.474 1.430 0.018

Y (m) 0.07 0.106 0.021 0.093 0.036

Z (m) 1.62 1.618 1.646 1.628 0.012

Roll (deg) 0.3 0.178 0.309 0.223 0.069

Pitch (deg) | -1.0 -0.905 | -1.043 | -0.725 0.137

Yaw (deg) -0.7 -0.799 | -1.048 | -0.857 0.201
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Fig. 7 Calibration results visualized as boxplots. Boxplot
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