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Real-Time Depth Sensing from Multi-Focus Images

G. Takemura T. Matsuyama
Kyoto University

A real-time 3D depth sensor is useful to develop a robust and flexible vision system which can work persis-
tently in the real world. This paper first describes a novel algorithm for real-time 3D depth sensing using
multi-focus images and a video camera system which can capture three defocused images simultaneously.
Then we evaluate the performance of the 3D depth sensing method with several experiments. Whereas the
depth sensing algorithm proposed in. [5] required lots of multi-focus images, the algorithm proposed in this
paper can compute accurate 3D depth from only three defocused images. This improvement is ascribed to
the use of the global symmetry constraint to evaluate brightness distribution in a spatio-focal image, which
is generated from multi-focus images. Moreover, the introduction of non-iterative optimization enables

fast execution of the algorithm. Experiments show that the best depth accuracy of the sensor is 0.3%.
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