5 % 5 £ % H A Vol. 5 No. 5
2016 =9 H JOURNAL OF INTEGRATION TECHNOLOGY Sep. 2016

78 (8] KSR A KRz g s 1% 75 7
Sl 23t gyttt EERNYY AEELed E RN
R B

LR E R BRI AR AR ERYI 518055)
PRIV S R TR = IRYIl 518055)
SEBHCRE F/E 999077)

(P ER BTN AR R Y 518055)
H EOCERR G IN OGS AR S AR A AR T AR B R AR it B RS I, R T —
TR T He A R B A0 ) 2 ) RCRAE R 2 N S0 1 8 7. i S il R LR A5 H AR AR ] b R
FEE T, SRER A E4a AT R BB R R &= SRR 225 B SEiai R IR, B8y 0.5 I,
BT AR 2415 5 5 AR A4 N BE S AR AT IE 99.95%. I8 I ) 4 B i R K B 0 AT, Tk
EIG H R) 22 A8 DX AN B AZ MRS 5 I ORI o T N R R 22 65 AR S it T — Py
R TBL

KR RIS R TR, SRR E4ELE
FESHES TN 29 XERER A

The Spatial Undersampling Method of Terahertz Time Domain
Spectral Imaging
SHE Rongbin'*** LIU Wenquan'*® ZHOU Zhisheng"*® LU Yuanfu">> DONG Yuming"*’
JIAO Guohua"™® LV Jiancheng'*’

'( Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen 518055, China )
*( Biomedical Engineering Laboratory for Photoelectric Sensing Technology, Shenzhen 518055, China )
*( The Chinese University of Hong Kong, Hongkong 999077, China )
*( Shenzhen Institutes of Advanced Technology, University of Chinese Academy of Sciences, Shenzhen 518055, China )

Abstract Terahertz time domain spectroscopy has been widely used in both spectral analysis and imaging

applications. Existing terahertz time domain spectroscopy imaging systems usually suffered the low scanning
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speed and huge data storage. To solve this problem, an efficient terahertz imaging method based on the

compressed sensing theory was presented in this paper. By controlling the scanning motor to perform a non-

equal interval sampling of the target, a group of under-sampled terahertz signal can be obtained. Based on the

under-sampled signal, the compressed sensing algorithm is applied to reconstruct the complete terahertz image.

The results show that, when the compression ratio is 0.5, the correlation coefficient between the reconstructed

terahertz signal and the fully sampled THz signal can reach 99.95%. By analyzing the reconstructed terahertz

image, the image areas with smooth intensity changing or low frequency component in frequency domain

can be well recovered. The proposed method provides a practical means for efficient terahertz imaging

applications.
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Fig. 4 Reconstruction of missing position terahertz time

domain spectroscopy data
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Fig.5 Terahertz time domain imaging of dry rabbit cornea
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Fig. 6 Part of terahertz frequency domain imaging of dry

rabbit cornea
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