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Three-Dimensional Vision Measuring Technique Based on
Multi-Modal Monogenic Features Detecting and Matching
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Abstract  Three-dimensional vision measuring technique aims at automatically reconstructing the properties of
object and scene such as shape, motion, and deformation from one or more images or video clips in the real world
around us, so that three-dimensional true environment can be recognized and understood. To solve the problems such
as brightness change, scale change, rotation change and noise in conventional approaches, a new three-dimensional
vision measuring technique is proposed. Firstly, the multi-modal isotropic monogenic features which include
geometric feature (local orientation), structure feature (local amplitude and local phase), color phase and color
texture are extracted by Poisson kernel and Riesz transforms. Secondly, a novel multi-modal feature descriptor and a
similarity measurement function are constructed by simulating human vision function. Finally, the proposed similarity
measurement function is applied to stereo matching and three-dimensional vision reconstruction. At the same time,
the qualitative and quantitative evaluations are finished on the synthetic and natural stereo images.
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Fig. 5 Experimental results for static color cup
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Table 3 Experimental results for three-dimensional

vision reconstruction

o ) Monogenic

Similarity function SSD
features

Feature points each image 1632 1632
PBD 0.18 0. 38
Seed patches 4699 3578
102417 8796
99336 8169

Patches after first expansion
Patches after first filter
Percentage of non-reconstructed

, 7.26 16. 32
patches /%
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Fig. 6 Experimental results for deformed paper
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