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Target contour image reconstruction based on reflective
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Abstract: Reflective tomography LiDAR (RTL) reconstructs target contours by acquiring laser echo projection data,
but incomplete angular detection in practice often leads to insufficient projection data. To address this issue, the authors
propose a target contour reconstruction method that combines the structural sparsity of projection data with a super-reso-
lution convolutional neural network (SRCNN), based on the principles and technical implementation of RTL. This ap-
proach effectively resolves the failure of traditional algorithms when projection data suffers from severe angular deficien-
cy. Different from conventional RTL imaging methods that directly incorporate sparse reconstruction models, the au-
thors first recover full-angle projection data by integrating sparse constraints with SRCNN based on geometry prior of
the projection data, followed by standard RTL imaging algorithms to achieve complete target contour reconstruction. To
validate the effectiveness of the proposed method, the authors design laser echo projection simulations based on the fac-
et model and conduct field experiments. The results demonstrate that the authors achieve high-quality target contour re-
construction under varying levels of projection data missing conditions.
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Fig. 2 Flowchart of target contour image reconstruction from LiDAR projection data
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Table 2 PSNR comparison of the reconstructed imag-

es using different methods

SS—-
NLM- TV-
ART FBP  iRadon SRCNN-
ART mART
iRadon

SfAFE 28.95 28.25 25.41 25.49 28.74  28.66
10°1a]B%  26.66 25.87 23.61 22.09 26.55  26.41
10°BEHL  25.88 24.43 18.91 21.31 25.66  25.57
60° Bk 24.89 24.87 20.74 24.11 22.63  25.43
120602 23.76 23.64 19.69 22.87 23.53  24.89
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Fig. 8 RTL outfield experimental device and data: (a) laser

transceiver device; (b) experimental detection target; (c) mea-

sured laser projection data
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Fig. 9 Reconstruction results of the measured RTL data
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Table 3 IE comparison of the reconstructed images

using different methods

SS-
NLM- TV-
ART  FBP  iRadon SRCNN-
ART mART
iRadon

SfE 6.03 5.8 576 4.43 6.0l 5.93
10°1]B%  5.03  4.63 4.53  3.91 4.87 4.91
10°BEHL  4.96 4.58 3.91  3.87 4.83 4.88
60°H 472 457 3.57  3.41  4.84 5.62
120°5k4  4.01  3.23 2.98 2.68  3.95 5.43

®4 TREEFEZEBKEKCC
Table 3 CC comparison of the reconstructed images

using different methods

SS—
NLM- TV-
ART FBP iRadon SRCNN-
ART mART
iRadon

10°/a]f% 0.878 0.835 0.791 0.735 0.877  0.833
10°BAHL  0.803 0.772  0.755 0.653 0.828  0.822
60°H  0.451 0.423  0.412  0.398 0.431  0.614
120°5  0.232  0.211  0.207 0.173 0.243  0.598
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