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Fig.1 The flow of data processing: (a) data simulation; (b) solution of stress; (¢) CNN training
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Fig. 2 Stress measurement system based on terahertz time domain signal under dark field
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Fig. 3 The used network of terahertz super resolution stress field

measurement based on convolutional neural network
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Fig.4 The visual display of the training set and test set:
(a) HR training set; (b) LR training set; (¢) HR test set; (d) LR test set
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Fig. 5 The schematic of the diametrical loaded disk: (a)the experimental device; (b)two-dimensional moving platform
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Tab.1 The key parameters in the experiment
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Fig. 6 HR stress field: (a)the principal stress difference; (b)the principal stress sum; (c)the principal stress direction
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Fig. 7 LR stress field: (a)the principal stress difference; (b)the principal stress sum; (c)the principal stress direction
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Fig. 8 SR stress field: (a)the principal stress difference; (b)the principal stress sum; (c)the principal stress direction
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Fig. 9 Stress field comparison: (a) the principal stress differencewheny=0mm;

(b) the principal stress directionwhenx=12. 5mm
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Tab.2 The error analysis ofexperiment
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Super-resolution stress imaging for terahertz-elastic based on SRCNN

DU Yufeng, ZHAO Haonan, WANG Zhiyong

(Department of Mechanics, School of Mechanical Engineering, Tianjin University, Tianjin 300350, China)

Abstract: Limited by diffraction limit, low spatial resolution is one of the shortcomings of terahertz
imaging. Low spatial resolution is also one of the reasons limiting the development of stress
measurement using terahertz imaging. In this paper, the full-field stress measurement using Terahertz
Time Domain Spectral (THz-TDS) is combined with Super-Resolution Convolutional Neural Network
(SRCNN) algorithm to realize end-to-end mapping from low resolution stress field to high resolution
stress field. Then the plane stress field with high spatial resolution is obtained. A modulation model
from a plane stress state to THz-TDS signal is constructed. A large number of simulated training sets
are obtained to train the SRCNN model. By applying the trained SRCNN model to the numerical and
physical stress fields, the spatial resolution of stress field calculated from the captured THz-TDS
signal is improved.

Keywords: terahertz time domain spectroscopy; stress measurement; super resolution; convolutional

neural network



