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Abstract

system is proposed, which can map the captured texture images around objects onto the surface of the geometric

A reconstruction method of three-dimensional texture mapping and imaging based on phase-assisted

model to achieve the fusion of texture color of geometric surfaces. The texture mapping optimization function is
established, and the mapping between the target object and the texture image is optimized. The texture fusion
processing is used to ensure the fidelity of the target object texture to the greatest extent, and the three-dimensional
texture reconstruction of the object is realized. The locally missing target model and the uncollected local texture are
also repaired, and the natural transition of the three-dimensional texture surface is realized, thereby ensuring the

integrity and consistency of the target model texture. The experimental results of different types of physical objects
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prove the feasibility and effectiveness of the proposed algorithm.
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Fig. 1 Schematic of acquisition system
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Fig. 2 Depth data at different coordinates and the matching result. (a) Local coordinate; (b) world coordinate;

(¢) matching result using the overlapping areas
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Fig. 3 Results of data fusion. (a) Local missing data and

local renderings; (b) result of data fusion and local renderings
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Fig. 5 Repair of the missing texture. (a) Before repair; (b) after repair
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Fig. 6 Experimental collection setup
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Fig. 7 Collection data. (a) Texture image of local coordinate;

(b) the corresponding depth data
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Fig. 8 Experimental results. (a) Before fusion treatment; (b) result from front view; (c) result from back view;

(d) result from side view
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Fig. 9 Experimental results. (a) Texture image of vase and its texture details; (b) texture images from different

perspectives; (c) mesh model of vase; (d) texture model of reconstruction after fusion
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Table 1 Algorithm efficiency

Image Number of triangles Number of vertices Number of texture images Modeling time /s Fusion time /s
Dog 3600 1600 8 164 67
Vase 2800 1380 6 138 48
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