51 CIR T ¢ Vol. 52 No.l
2024 4E 1 H ACTA ELECTRONICA SINICA Jan. 2024

FHTF Control VAE Y 24 TR i A 285 Hf A% [ 471) ) 4

INLAL RO, EHEC

(L AR TR B L AR S R e (R BAL I RSB =, LR A 15 26400552, LA RS 55 8 2Cil 2B , LA UF RS 250002)

W E. 7EXEHME IS (Ground Penetrating Radar, GPR) U6 PE 4T = 4 245 55 n] A4k 43 M7 i 2 v, H e 4 i
1) = 4 I 725 [ 47 3 2 i — 4R 50 T sl — 4R R A ()3 A i . E TR AR B A R A A LU BORR B, HAEAE AN HL )
Wi %% , T B HEAT IR AL 3, LLSRAS & 2 = 4 AR MR A . A SO T — Fh R T R4 2R 43 A 45 A5 ( Controllable Varia-
tional AutoEncoder, Control VAE ) 89 24 5 1% A FH %35 I} 28 [ 90 4 2 J7 5 . {1 3 T Control VAE A4 I 725 %5 4 26 4 ) 265
3 b e S ) SR R A (B RTR VR 2 R AR A L R, A K B L S A3 A 1) OR S R SR I e S B L R T TR
JRE A7 R T 725 A B A T A e, B 1R A6 38 R A 15 5 M ) R P AT, AT DA B s 3 5 B BN T v L TR R
TR ZREAEAE R 20 S5 B0 A KIOHE T AL X 45, LAY I S50 3 D B o) B 40 A R 5 ) . SIE B0 25 R SR W, 2R SO AUl
JFH BRI £k — 4t B-scan UHIE 45 BIV T 5 A 25 B AR R A1), T DA A8 A1 R A RN SR RR 1% 2 R 1T N AR ) L S BRI
I Y

KGR AEREG B A s R R I8 5 29 A AT 7800 F i Al

HEEWB: FEEARFHES (No.62072285) s LA H AW A 111 (No.2019GGX101040)

hE RS TP751.1 XEkFRIRED: A XEHES: 0372-2112(2024)01-0354-10
FE F 3R URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20221144

Construction of Dense Time-Varying Array with Constraint Embedded
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Abstract: In the 3D modeling and visualization analysis of ground penetrating radar (GPR) data, the 3D time-varying
arrays they rely on are usually generated indirectly from 1D data channels or 2D arrays. Since these data are often sparse
and irregularly shifted, dense processing is required to obtain high-density 3D time-varying arrays. This paper proposes a
constrained embedding dense time-varying array construction method based on controllable variational autoencoder (Con-
trolVAE). A time-varying data reconstruction network based on the ControlVAE is used to increase the array density by
generating pseudo-channel data close to the natural distribution through the fusion of hidden space sampling interpolation
and deep and shallow feature information. A data alignment module based on scale-invariant feature transformation is con-
structed to extract the inter-channel gradient features and structural symmetry features to complete the data alignment in the
spatial domain. The shallow features are also embedded as constraint information in the data generation network to elimi-
nate the influence of data channel offset on array generation. The experimental results show that the proposed method can
efficiently reconstruct a time-varying array with a single scan direction using a two-dimensional B-scan data set. This meth-
od can effectively reduce the cumulative error of the reconstructed model and improve the robustness in the face of complex
actual data.
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