- 92 - TS A s a 2024 455 4

ATl g2k EMT BGEE A&
Pk, X1 P, MRV, IR
(FRiERF A FRFR, LK 100044)

HE bR M R AR (EMT) £ A JE13 N vf i 3k BB | s AR SR &, 8 T kg A2 B ) fe
S AR B EABA T2 LR R R . R AT R BT R AR M e e A R T 1 APk
Ro AT RHESEE 40y EMT BAL T2 0%, B A o 24 (KPCA) 77 ik aF 2 4 E 46 %
BATHE S AT Bkt AL RN T RBELEE R AR E ., AR L 20 A K
W, ¥ ok 8 A T & EMT 2 B354, 5t 3 545 469 & R % % F & Fo Landweber 354X ik 3t
AT, A R R A Z R R B R ZL & T REREF %, 5 Landweber % /X 7% 48
W, % R 603t AR Landweber #4X 3% 69 20% £ 4 .

KR wa BT RM BTk R B RS T RS

th[E 4y 32 . TP23; TP212 ST EHS 1000 - 0682(2024)04 - 0092 - 06
SCERARIRAD : A DOI:10. 19950/j. cnki. CN61 — 1121/TH. 2024. 04.018

Fast electromagnetic tomography image reconstruction algorithm

based on dimensionality reduction
MA Zhengi, LIU Ze,CAO Jingming, LI Junjie
(School of Automation and Intelligence, Beijing Jiaotong University, Beijing 100044 , China))

Abstract ; Electromagnetic tomography ( EMT) , which has the advantages of noninvasiveness, fast
response and low cost, has the potential for extensive use in industrial process monitoring, multiphase
flow measurement and other fields. To cope with the ill — conditioning of the inverse problem of EMT, a
non — iterative EMT image reconstruction algorithm based on sensitivity matrix dimensionality reduction is
proposed. Kernel principal component analysis ( KPCA) is used to reduce the dimensionality of the sensi-
tivity matrix, which effectively reduces the computational complexity of the algorithm and reduces the ill
— conditioning of the sensitivity matrix. To verify its effectiveness, the proposed algorithm is applied to
planar EMT metal flaw detection, and is compared with the traditional linear back projection (LBP) algo-
rithm and the Landweber iteration method. Simulation and experimental results show that the imaging
quality of the proposed algorithm is much higher than that of the LBP algorithm and is similar to that of
the Landweber iteration method, and the calculation time of the proposed algorithm is only about 20% of
that of the Landweber iteration method.

Keywords : electromagnetic tomography ; image reconstruction algorithm; data dimensionality reduc-
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