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Abstract: Aimed at traditional scene flow, global energy function was utilized to calculate dense opti-
cal flow field, which caused large calculation amount and use for practical applications for failure to
track in spatial target and 3D reconstruction etc. , one calculation method for sparse scene flow com-
bined with 2D image and depth image under LK {ramework was proposed in the Thesis. Firstly, sup-
posing that plane optical flow of target is only just affected by translation motion, plane motion model
for sparse optical flow was established on 2D plane; then, according to depth information provided by
depth camera, combined with plane motion equation, optimization function was established on spatial
3D, and least square method was adopted to solve this optimization function to get sparse scene flow.
Finally , methodology proposed in the Thesis was provided with numerical simulation verification. The
result shows that sparse characteristic on target surface can be provided with effective scene recovery
by taking advantage of algorithm in the Thesis. At the same time, when target surface characteristic
is within 400, average time of this algorithm is less than 0. 2 s; when target surface characteristic is

less than 200, average time of the algorithm is within 0. 1 s; when target surface characteristic is less
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than 50, average time of the algorithm is 0. 05 s. The result shows that arithmetic speed of the algo-

rithm is rapid which can meet demand of real-time operation.

Key words: sparse scene flow; depth image combination; LK framework; three-dimensional optimiza-

tion function
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