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Fig.2 The magnetic field impulse response excited by vertical magnetic dipole source on the surface

of 1 000 - m homogeneous half-space on the condition of 5 frequencies per decade
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Table 3 Average error rate of different interpolation algorithms for a vertical

magnetic dipole source in a 1 - m uniform half-space
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Fig.4 The impulse response of magnetic field excited by circular loop on the surface of

1 000 2 - m homogeneous half-space on the condition of 5 frequencied per decade
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Table 5 Average error rate of different interpolation algorithms for circular loops in 1 000 Q - m uniform half-space

- TYRER /%
4 5555, 5 4 6 HiE = 8 Hii 9 i

B85 = IRk 4% 9.04x107"! 5.41x107" 3.73x107! 3. 18x107! 4.41x107" 1.86x107!
=W B RS 1.41 9.90x107"! 8.59%x107! 7.32x107! 8.65%107! 7.36x107"!
PR B FE4% 2.83 6.24x10° 2.21x10° 1.28%10? 2.92 4.89x1072
HIK B HES%& 5.75%x1072 2.77x1072 1.59%x1072 4.41x107" 3.23x10° 7.69x10*
IR B 4.25x10° 7.34 8.54x107° 3.98x107° 1.36x1072 4.44x1073
LIk BB 1.99%x1072 1.19x1072 3.45%x10° 1.54x10" 9.40x1073 4.12x1073
J\IK B B4 7.38x10" 1.96x10" 5.72x1073 2.44x107! 7.07x10* 3.71x10'
JLIR B BES 6.33 1.29x1072 4.33%10° 4.77x1072 1.32x1072 5.25%x1073

WEHESPEEEBEEER 1O - m, ARSHY
1000 Q - m BF—3%, & 5a HmE Ik o 1 5k
it SIENTIREY & RAF, HPh T =k B FEAIEH
FMEGE = R FE AT 0 e KA SR 22/ T 1% (]
5b), 3T H K B FE SR (H 1Y 5 KA X R 22 /N F

0.05% ([l 5¢) , 3 TF-LIK B FESHH(H 1Y B AR
Z/NF0.03% (Kl 5d) . HEF =k B HEFEAIL S =
YR 25T B ARG 5% 25 2 R 1) XAy S ot V3
FE I B, T Uk B A 24 (B 7R X — B X A X
WEMR/N,



5 1 TGS  FET B BE S (5 A0 19725 L R I o — RS 113 - 1323 -
F6 EHEELZAMLT1000 Q- mPaEFERAERBEEE=ENEAHEITIRE
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Table 7 Average error rate of different interpolation algorithms for circular loops in 1 £ - m uniform half-space
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Table 8 Maximum relative error of different interpolation algorithms for circular loops in 1 €2 - m uniform half-space
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One-dimensional accurate calculation of transient electromagnetic
responses based on B-spline interpolation

XING Tao', WANG Yao®, LI Jian-Hui*"
(1. Beijing Tanchuang Resources Technology Co. , Lid. , Beijing 100071, China; 2. School of Geophysics and Geomatics, China University of Geosci-
ences ( Wuhan) , Wuhan 430074, China; 3. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences ( Wu-
han) , Wuhan 430074, China)

Abstract; In the one-dimensional (1D) forward modeling of transient electromagnetic (TEM) responses based on spectral methods,
multiple calculation steps significantly influence the calculation accuracy of TEM responses. To improve the efficiency of 1D forward
modeling, the common practice is to directly calculate the frequency-domain electromagnetic responses of dozens of frequency points
and then obtain the responses of hundreds of frequency points through cubic spline interpolation. Although the numerical results calcu-
lated using the cubic spline interpolation function can meet the requirements of most forward modeling scenarios, their accuracy can be
further improved. This study introduced high-order B-spline interpolation into the 1D forward modeling of TEM responses to replace the
conventional cubic spline interpolation and verified the accuracy of the method based on magnetic dipole sources and circle-shaped loop
sources. The results show that the TEM responses of several geoelectric models calculated based on high-order B-spline interpolation
exhibit higher accuracy than those calculated using conventional cubic spline interpolation.

Key words: transient electromagnetics; one-dimensional forward modeling; B-spline interpolation
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