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ABSTRACT: This paper proposes a method for capturing
wireless power in a two-dimensional omnidirectional manner
without blind spots by integrating the LCC-S topology. The
approach addresses the competition between spatial magnetic
field integrity and the complexity of current control strategies
in two-dimensional omnidirectional wireless power transfer
technology. The system uses two-dimensional orthogonal
coils as electromagnetic coupling mechanisms and integrates
them into the LCC-S compensation topology. Additionally,
the paper presents a system parameter design condition and a
self-adjusting parameter adjustment strategy to achieve the
system's production of an evenly rotating magnetic field in
two-dimensional space and a Zero-Phase Angle (ZPA) input.
The magnetic field distribution in the system in
two-dimensional space is analyzed using a field-road
coupling finite element model, and the peak magnetic field
intensity vector trajectory over time is circular. An integrated
two-dimensional omnidirectional wireless power transfer
experimental prototype was constructed, and experimental
results demonstrate that the system achieves two-dimensional
omnidirectional electromagnetic energy capture without blind
spots under a single power source drive.

KEY WORDS: omni-directional wireless power transfer;
integrated topology; time-averaged rotating magnetic field

self-decoupling; Zero-Phase Angle
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transfer system with integrated LCC-S topology
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system decoupling circuit
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field distribution
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inductance curve with 4 and ¢
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Fig.16 Integrated system output power and efficiency
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Omni-directional Wireless Power Transfer System With Integrated LCC-S Topology
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This paper proposes a method for capturing
wireless power in a two-dimensional omnidirectional
manner without blind spots by integrating the LCC-S
topology. The approach addresses the competition
between spatial magnetic field integrity and the
complexity —of current control strategies in
two-dimensional omnidirectional wireless power transfer
technology. The system uses two-dimensional orthogonal
coils as electromagnetic coupling mechanisms and
integrates them into the LCC-S compensation topology.
The  schematic  diagram of the integrated
two-dimensional omnidirectional WPT system is shown

in Figure 1.

Fig.1 Two-dimensional omnidirectional wireless power

transfer system with integrated LCC-S topology

In order to ensure that the integrated system has no
blind energy capture in the two-dimensional plane, the
conditions for satisfying the parameter design of the
system topology integration are shown in the Eq.(1).

C.= MLpls + MLsz

LM, 0

pl™" Lp2s

C _ MLpls+MLp25 (1)

p2 —

(Lpl(M Lpls — MLp25)+ L, (MLpls + MLpzs))a’2

R = M Lpls M Lp2s @+ oM Esz

eq L

pl

The simulation results and the integrated

two-dimensional omnidirectional WPT experimental

platform verify the correctness of the theoretical analysis.

Some simulation and experimental results are shown in

integrated topology; time-averaged rotating magnetic field

Figs. 2, 3, and 4.

Fig.2 System power efficiency variation curve with receiving coil
angle distance

Fig. 3 Distribution of magnetic flux density at different (d, ¢)

Fig. 4 Integrated System Output Power and Efficiency



