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Noise removal for airborne electromagnetic data based on
principal component analysis

ZHU Kai-guang, WANG Ling-qun, XIE Bin, WANG Qi, CHENG Yu-qi, LIN Jun
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Abstract: There is still residual noise which affects the quality of later channel data after preprocessing for time domain
airborne electromagnetic data. An approach was proposed to remove the residual noise based on principal component
analysis. The principal components were computed through the rotation matrix which is the transpose of eigenvectors
matrix. The low-order principle components associated with the big eigenvalues reflect the correlated electromagnetic
signals, while high-order principle components associated with the small eigenvalues are corresponding to the
uncorrelated the noise. Therefore, the electromagnetic data are reconstructed by suitable number of the low-order
components to remove uncorrelated noise. The experimental results of the simulation data show that the SNR is improved
of 13 dB. The peak to peak value of the latest two channels for the field survey profile data is reduced from =25 nT/s to
=+ 8 nT/s after noise removal.
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Fig. 1 Simulation data for airborne time domain electro-

magnetic exploration
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Fig. 2 Profile of PCs for simulation data: (a) Profile of PCI;

(b) Profile of PC2; (c) Profile of PC3

PEE 2 FNEE 3 LR LTS s, Hdlipe it 22
SRS 1 B e Ak, XS, SRR
1 E R AT e i A, ] DL B A
2. F 3 FIEE 4 317 S5 A DG

22 EMHERER

FIFH(S), RAEE 1 38 FA s i i
B 3 b ) 20 [ AR 25 T S0 NI e P L A S A
S50 FTLAE th, M W, (EEEEH 33.8 B 42



F23EE oM

RV, A FETER H B v R S 2 BR O i 2433

=2 46.3 dB, FER)HLREEE S FEEGRE R 5 AR A
WRZEN 5.24% 0 £ EEECHR 28 1 i dt i€
W E . FRUHT REECEE TR, 7 AR A R 22 1A B
1.24%,

10?

0 — Noise-contaminated data
® — Reconstructed data

100_

(dB/dr)/(nT-s™1)

._.
<
S

107

0 1 2 3 4 5 6
Time/ms

3 MR AT T I R A
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Fig. 4 17 channels profile of field data from airborne time

domain electromagnetic survey in Henan Province, China

3.2 KMBHEEIERS S
M)A (3), THE T %26 #-0 s e i
WEECHR IR 17 AR, I T 3 AN E iy 4 As
AR T 2R AR, ] S Bra. D BRI 2 %
BOSAHER N I T2 sy, e i s 300~500 2 18] 25045
(BRI L R hnid o JE £, e %5 1200~1 380 %%

(dB/df)pes/(nT-s)

(dB/dt)pcg/(nTes™")

5 SEEE PR S p o3 T pth £k

Fig. 5 PCs profile of airborne time domain electromagnetic
data collected in Henan Province: (a) Profile of PC1, PC2 and
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Fig. 6 Results after noise removal for survey data in Henan
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Comparison of channel 16 and channel 17 profile before and

after noise removal
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