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Smartphone RTK positioning based on integrated weighting of GNSS

base station signal-to-noise ratio and joint satellite system

WANG Ershen', WANG Heng'?, ZHANG Yize?, CHENG Quanrun?, TANG Wenjie?, LEI Hong®

(1. Shenyang University of Aeronautics and Astronautics, Shenyang 110136, China; 2. Shanghai Astronomic-

al Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 3. Key Laboratory of Aerospace Sci-

ence and Technology of Electromagnetic Environmental Effects, Shenyang Aircraft Design Institute,
Shenyang 110035, China)

Abstract: With the continuous improvement of smartphone chip and antenna performance, high-

precision positioning based on mobile phones has gradually attracted widespread attention from academia and
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Improved algorithm for tree height extraction based on sparse and
dense image matching with epipolar constraints

CAI Xiangyuan, CHEN Xiaotong, LI Ronghao, WEI Jiangnan, LI Shuai, ZHAO Hongying
(School of Earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: Tree height is a crucial parameter for monitoring forest conditions and photogrammetry stands
out as an essential method for tree height acquisition due to its low cost and flexibility. As a passive remote
sensing approach, the traditional photogrammetric method often requires a substantial quantity of images with
high overlap, which is associated with the sparsity of traditional image features. To enhance tree height
extraction accuracy under limited image availability, a proposed approach combines sparse feature matching
with dense pixel matching, by employing the epipolar constraint to filter outliers, dense and highly accurate
matching results are obtained. The three-dimensional reconstruction algorithm is then applied to generate a
point cloud representing the forest scene. This method demonstrates the capability to reconstruct the forest
scene comprehensively and extract tree heights even with a small number of images. Comparison with results
from LiDAR point clouds yields a correlation coefficient of 0.91 and a maximum error of 1.64 meters.
Notably, the algorithm requires only a small number of overlapping images, indicating its potential in
handling high-resolution satellite imagery.

Keywords: unmanned aerial vehicle; image matching; epipolar constraints; tree height extraction; indi-

vidual tree segmentation
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industry. Compared with single-point positioning, real-time kinematic (RTK) positioning usually shows higher
positioning performance. However, there are still relatively few studies on the stochastic model of mobile
phone RTK positioning. Therefore, this study takes Xiaomi § as an example to focus on the stochastic model
of smartphones in a multi-system RTK positioning scenario. The research results show that different systems
There are significant differences in satellite pseudorange noise, while the difference in phase noise is smaller.
Based on this, this paper proposes a stochastic model of base station signal-to-noise ratio combined with
comprehensive weighting between satellite systems, which is more efficient than the traditional signal-to-noise
ratio model. The weight distribution between different systems was accurately considered. Static and
kinematic experiments were conducted under open and occluded conditions. The results show that compared
with the traditional signal-to-noise ratio model, the new model is RTK positioning accuracy in the three-
dimensional direction under static openness, static occlusion, kinematic openness and kinematic occlusion has
increased by 18.7%, 18.3%, 3.3% and 4.6% respectively.

Keywords: smartphones; stochastic model; signal-to-noise ratio; RTK positioning; positioning accuracy



