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Design of visualization systems for terahertz non destructive testing

ZHOU Yu, WANG Tianyi, LI Wenjun, YOU Chengwu, YANG Zhengang, WANG Kejia, LIU Jinsong
( Wuhan National Laboratory for Optoelectronics, School of Optical and Electronic Information, Huazhong University of Science

and Technology, Wuhan 430074, China)

Abstract: In order to improve the validity and reliability of terahertz non destructive testing (NDT) , a set of visualization
system for terahertz NDT was set up. Terahertz frequency modulation continuous wave imaging devices was adopted to collect
data, MATLAB-graphical user interface (GUI) was used to develop a set of visualization software platform integrating function
such as image processing and 3-D reconstruction. After the analysis of the data, the prototype system was used to detect polymer
insulation tiles with the containing of internal metal. The results show that the terahertz NDT visualization system is constructed to
observe the internal structure of polymer insulation tile effectively, and then by using the internal image of software platform, after
reasonable analysis and algorithm processing, the size and shape of the embedded metal defects are displayed directly on the
computer. The accuracy of non-destructive testing is increased, and the difficulty of terahertz nondestructive testing and data
analysis duration are decreased.
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Fig. 1  Working principle of SynViewHead 300
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Fig.2 Function structure of software platform

2.1 SVD X HiZEEIR

XF SVD SO OB B 32 B2 5 A KO 24 JC 15 K
IR 13 2 SVD M XS, Z )5 7 T LU
SCHAE A 1A R , LA A BN OGRS AR A
DY TILN AP NGNS S Y SIS
2.2 FAHEERER

FIFH MATLAB (B2 DORE , K SVD STPFA
R R TE SRR L, P X B D6 IR SO AR



5541 % 553 B S AR ARG AT AL R G T 353

REVBCE . Pk n] DG o 5w i R AT 22
AIRAE L FEERs P32 AT
2.3 BRREATHER

SVD A% A SCAFRE 31 3 DX B 19 25 ) s 46
A3 HERE I AT A7 6, S BCUIFRAR T R HBOR, A
0 R AR PF AR G R RICR DR B i A 314 DX Bk
AL BT, R G2 A Sh OIS I s %35
MHYER, R Es T
2.4 IhREfE AR

ISR T ISP N S 2R s A
PROLE ORI\ 3 4R E A | IR 9 T
FEIX BRI B D e AR B A R R R A
T HCIRE RO I SR

3 ETKBEZLREMNATRALRENERR
EER ORIIWES

3.1 BRAEEHHNTA

R R i 20T IS5 B A 4 R T DR 2H AL, 7
RN 3 Frzn o R4 e R HUc & A 0 1 2k
MR PN 8 SR A 4D I 2 4 1 B BCBL, TR KB RS Ry
100mm x 100mm x 30mm , 4> & He (¥ JE 8 Smm, Fp3
5 25mm,

Fig.3 Metal piece and heat shield
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Fig.4 Schematic diagram of sample test
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Fig.5 Visualization software platform
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Fig. 6 Display interface of the longitudinal figure
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Fig.7 The original image and the processed image
a—original image b—edge extraction c¢—threshold segmentation d—

image enhancement

Fig. 8 Interface of defect area calculation

Fig.9 Sections exhibition and 3-D reconstruction image

a—slice graph display b—3-D reconstruction image
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