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Research on Three-Dimensional Reconstruction Algorithm of
Weak Textured Objects in Indoor Scenes
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Abstract In this paper, aiming at the problem of limited image acquisition location and poor reconstruction of weak
texture objects in small indoor scenes, a three-dimensional reconstruction algorithm that only needs a mobile phone
to acquire images is proposed. First, an active selective image matching policy is employed to reduce the number of
images of pairwise matching in the original structure from motion algorithm. Then, the scale-invariant feature
transform (SIFT) algorithm is improved to the Harris-SIFT algorithm to enhance real-time performance of the
algorithm. Next, the predicted depth is obtained from the full consolidation neural network and fused with a multi-
view stereo match algorithm to obtain more dense clouds. Finally, the reconstruction of the object is completed with
a Poisson surface reconstruction algorithm. The experiment results show that the algorithm can not only effectively
restore the detailed features of the object under the indoor scenes, but also has a better reconstruction effect on the
surface of the weak texture objects. Compared with the original reconstruction algorithm, the time used by the
algorithm is reduced by 21.07%.
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Fig. 1 Image to be matched taken by mobile phone
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Table 1
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Accuracies and running time of 4 matching

algorithms
Matching Harris- Improved
Harris SIFT
algorithm SIFT Harris-SIFT
Left image
2057 2786 1490 1450
feature point
Right image
) 2172 2801 1612 1597
feature point
Matching
) 1600 821 506 492
point
Matching
81.61  93.54  93.67 94.92
accuracy /%
Matching
) 5.02  11.64 3.94 3.61
time /s

(a) Harris B ¥ (b) SIFT B (o) Harris-SIFT &k (DA B B

Fig. 2 Matching results of different algorithms. (a) Harris algorithm; (b) SIFT algorithm; (c¢) Harris-SIFT algorithm;

(d) our algorithm
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Table 2 Image parameters at different /

Number of image Number of

Match time /s

matches point clouds
1 32719 94 101823
2 24589 61 99745
3 15541 42 65521
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Fig. 4 Structure of the ResNet50
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Table 3 Errors of different algorithms

Algorithm X ruse Y Zl"gm
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Ours 1.123 0. 081 0.038
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Fig. 5 Some experimental images
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Fig. 6 Sparse three-dimensional point cloud. (a) SFM algorithm; (b) improved SFM algorithm
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Fig. 7 Dense point cloud of the object. (a) MVS algorithm; (b) our algorithm
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Fig. 8 Three-dimensional reconstruction results of the Poisson surface. (a) Original algorithm; (b) improved algorithm
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Table 4 Three-dimensional reconstruction results

of different algorithms

Algorithm Time /min  Point cloud SSIM
SFM+MVS 8.21 228166 0.53
Improve algorithm 6.48 261617 0. 81
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