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Research and Implementation Accelerating of Binocular Stereo
Matching Algorithm Based on Feature Fusion
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Abstract; With the increase in image resolution and the demand for real-time scene information ac-
quisition, the industry has put forward higher demands on the efficiency of binocular stereo matc-
hing algorithms. To address this problem, the outcome of the fusion of SAD features and Census
transform is proposed as the initial matching cost, cost aggregation is performed using SGM algo-
rithm, parallax is calculated using a winner-take-all strategy. occlusion points are detected and
filled by left-right consistency check, outliers are removed using median filtering, and finally the
optimized parallax map is obtained. The CUDA is used to parallelize the algorithm. For the prob-
lem that stereo matching is relatively time-consuming, the algorithm maximizes the use of shared
memory, register memory and the use of CUDA streams to achieve parallelism among different
core functions, which greatly improves the execution efficiency. The results show that the algo-
rithm reduces the average false match by 8. 05% on the Middlebury stereo matching platforms; it is
687 times faster than the original SGM algorithm when running 450 X375 resolution images on the

NVIDIA GeForce GTX 1650 platform, and it still achieves real-time display performance when
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running high-resolution images.
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Fig. 1 Flow diagram of SAD-Census algorithm
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Fig. 2 Calculation of the initial costs based on Census transform
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Fig. 4 Performance comparison of serial operation and multi-stream concurrent execution
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Tab. 2 Algorithm matching time for different parallax situations
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Tab.3 Comparison of this algorithm with other acceleration algorithms
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Fig. 7 Experimental results of outdoor road scene graphs
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