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Abstract

Nelder-Mead downhill simplex method (DSM), a kind of deterministic optimization algorithms, has been used extensively for
magnetoencephalography(MEG) dipolar source localization problems because it dose not require any functional differentiation. Like many
other deterministic algorithms, however, it is very sensitive to the choice of initial positions and it can be easily trapped in local optima when
being applied to complex inverse problems with multiple simultaneous sources. In this paper, some modifications have been made to make
up for DSM’s limitations and improve the accuracy of DSM. First of all, initial point determination method for DSM using magnetic fields
on the sensor surface was proposed. Secondly, Univariant-DSM combined DSM with univariant method was proposed. To verify the
performance of the proposed method, it was applied to simulatedMEG data and practical MEG measurements,
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reflection; (b) expansion; (c) contraction.
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Fig. 2, Incase of 1 dipole: (a) magnetic fields of sensors, (b) exact source (circle) and calculated initial (square) positions, In case of 2 dipoles: (c) magnetic fields
of sensors, (d) exact source and calculated initial positions
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Table 1, Results calculated by proposed initial point determination method

EOHEY MMHX] [mm] 96, 11, 91 23, 45, 163 56, —98, 100

E| A UMAX] [mm] -3, 17, 171 —50,—-38,162 90, —69, 39

X HX| [mm] 32, 8, 104 -4, 4, 116 50, —41, 58

ArrE XY [mm] 33, 10, 93 | -9, 3, 116 | 47, —83, 44
Error [mm] 11 5 18
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