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Optimization design and experiment of multifunctional 8—shaped coil

YANG Longcheng, SUN Lianhai, HU Jun, SUN Rui
(College of Computer Science , Chengdu Normal University , Chengdu Sichuan 611130, China)

Abstract: In order to improve the magnetic focusing performance of coil and expand the application
of coil function, the 8-shaped coil is improved. And the main variable parameters of the coil are
optimized through a hybrid optimization algorithm. And 8-shaped coils with different sizes are obtained.
The coil simulation model is established, and the focusing and functional effects of the optimized
8—shaped coil are analyzed through optimization simulation. An experimental model consistent to the
simulation model is built, and the simulation results are verified by using a uniform steel plate with 1 m
of length, 1 m of width, and 5 mm of thickness and a solid conduit. The effectiveness of theoretical
simulation is proved through comparison function. The improved 8-shaped coil model with different
sizes can realize multi-function application. Under certain focusing, the coil can be flexibly applied to
Helmholiz coil, Transcranial Magnetic Stimulation(TMS) coil array model and Functional Magnetic
Stimulation(FMS) coil array.

Keywords: 8-shaped coils; hybrid optimization algorithm; Helmholtz coils; Transcranial

Magnetic Stimulation(TMS); Functional Magnetic Stimulation(FMS)
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Fig.2 Test model
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Fig.3 Helmholtz coil simulation
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Fig.4 TMS or FMS coil array simulation
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Fig.5 TEM coil array simulation
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Table2 Comparison of experimental results and simulation results

coil type S/em? S, /em’ B, y remarks
Helmholtz coil 40 000 600 0.82 0.01232 simulation data(Z=200 cm)
elmholtz coils
40 000 582 0.79 0.011 52 experimental data(Z=200 cm)
. 40 000 400 0.91 0.000 9 simulation data(Z=200 cm)
TMS/FMS coil array .
40 000 419 0.89 0.0012 2 experimental data(Z=200 cm)
. 100 4.00 0.930 0.002 8 & simulation data(Z=10 cm)
TEM coil array .
100 4.13 0.904 0.001 01 experimental data(Z=10 cm)
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