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Abstract: To enable low-cost automatic extraction of street tree structural parameters, A single-image measurement
method that integrates depth information with geometric constraints is proposed. First, instance segmentation and monocular
depth estimation are employed to obtain tree regions and relative depth. Then, an inverse disparity transformation is applied
to enhance the geometric usability of depth, and geometric constraints combined with robust statistics are introduced to
achieve scale recovery. Finally, tree height, diameter at breast height (DBH), and crown width are estimated based on the
reconstructed metric depth. Experiments on 43 samples demonstrate that, compared with a linear normalization baseline, the
proposed method significantly improves measurement accuracy: the MAE of tree height is 0.70 m (baseline: 3.80 m), DBH

is 7.19 cm (baseline: 21.51 cm), and crown width is 0.66 m (baseline: 2.35 m), with overall error reduction. The method
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can obtain stable and reliable structural parameters from a single image, providing an efficient and low-cost solution for urban

forestry surveys and carbon stock assessment.

Keywords: street trees; monocular depth estimation; inverse-disparity transform; scale recovery; geometric constraints
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