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Calculation Method of Depth in Single Defocused Image

SU Qing-hua, ZHAO Yan, YANG Kui, ZHANG Shao-chen

(School of Instrumentation Science and Opto-electronics Engineering, Bei-

jing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Using a single image to acquire the depth information of an object is a great challenge

in monocular vision. According to the defocusing principle of a defocused image, a single defocusing

diffusion coefficient is deduced. Then, in the light of the correlation of different areas in the single image,

a constraint condition for replacing the secondary imaging is proposed. In the constraint condition, an

image detection method is used to detect two areas to be measured and the diffusion of the images of

two areas is implemented respectively by incorporating the anisotropic diffusion model and area diffusion

coefficient of the defocused image. Finally, a minimum energy function is used to solve the anisotropic

image diffusion equations for each measured area and hence the depth of the object in the area is

obtained. In accuracy, the experimental result is similar to that of the traditional method in which two

defocus images are used to obtain the depth. Since the camera parameters need not to be adjusted in

the measuring process, the operability of monocular ranging is improved. This method is a powerful

alternative to the existing vision measuring methods and will have broader application prospects.
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