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Research on tea-buds location based on binocular vision with
SGBM-WLS fusion algorithm

XU Baoyang, GAO Yanfeng, ZHANG Zexi, BAO Junyang

( Shanghai Collaborative Innovation Center of Intelligent Manufacturing Robot Technology for Large Components,
Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: Three—dimensional positioning is a key technology for the successful harvesting of high—quality tea by tea- picking
robots, playing a crucial role in ensuring both the high quality and high yield of tea leaves. In response to issues such as poor
matching effects and low restoration effects in the traditional SGBM algorithm, this paper proposes a fusion algorithm of SGBM and
WLS. This integration ultimately results in a clearer contour of the tender tea buds in deep views, a more distinct separation of
foreground and background, and higher restoration accuracy, leading to a more precise practical positioning effect in tea harvesting.
Experiments demonstrate that the fusion algorithm of SGBM and WLS can control positioning errors to around 1 mm, approximately
seven times more accurate than traditional fusion algorithms under similar conditions. This fusion algorithm has the potential to
enhance the operational efficiency of robot—assisted tea harvesting by minimizing positioning errors, thus providing significant
assistance for the subsequent realization of intelligent tea—picking robots.
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Fig. 1 Structure diagram of tea picking robot
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Fig. 2 Picking device
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Fig. 3 Parallel binocular imaging model
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Table 1 Binocular camera parameters
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Fig. 4 Corner extraction
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Fig. 5 Calibration average error
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Fig. 6 Simulated pose of camera and target
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Table 2 Camera internal and external parameters
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Fig. 7 Contrast of stereo correction
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Fig. 8 Stereo matching result
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Table 3 Algorithm running time
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Fig. 10 Schematic diagram of experiment
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Table 4 Algorithm ranging results
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Fig. 11 Error diagram
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