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Abstract : This study investigated an efficiency-enhancing design for wireless power transfer (WPT) technology to
accommodate varying operating conditions of autonomous vehicle seats. In the baseline design, mutual inductance was
limited to approximately 70 % due to structural constraints, and power-transfer efficiency ranged from 86 % to 94 % as a
function of seat translation. To improve and sustain efficiency, this research proposed a practical design approach that relies
solely on the magnetic properties of ferrite cores. The featured design demonstrates an average efficiency gain of
approximately 6.8 % over the baseline and achieves up to an 8.3 % increase under maximum misalignment. Consequently,
even with seat translation, the system is expected to maintain a stable power supply with at least 94 % efficiency, thereby

ensuring sufficient operational flexibility.
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Table 1 Symbols and description

Symbol Description
L L, Self-inductance
a.G Capacitor
Ak, —lg:zlvalent series resistance
i Internal resistance
k Coupling coefficient
wy(wy/w),
w, : operating frequency, Frequency ratio
w : resonance frequency
@ @ Quality factor
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Table 2 Simulation parameters

Parameter Value
Input voltage [V] 48
Frequency [kHz] 83
Capacitor (C1, C2) [nF] 301.634, 146.959
Resistance (R1, R2) [ohm] 0.058, 0.106
Equivalent resistance (Req) [ohm] 4.648
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