
信号处理 2012, 28(4) 514-518 DOI:     ISSN: 1003-0530 CN: 11-2406/TN

本期目录 | 下期目录 | 过刊浏览 | 高级检索                                                            [打印本页]   [关闭] 

算法研究 扩展功能 

本文信息

Supporting info 

PDF(723KB)

[HTML全文] 

参考文献[PDF] 

参考文献 

服务与反馈

把本文推荐给朋友   

加入我的书架 

加入引用管理器 

引用本文 

Email Alert 

文章反馈 

浏览反馈信息 

本文关键词相关文章

全球卫星导航；定位解算；最

小二乘；加权最小二乘

本文作者相关文章

陈丽

吴仁彪

胡铁乔

卢丹

王文益

PubMed

Article by Chen, L. 

Article by Tun, R. B. 

Article by Hu, T. J. 

Article by Lei, D. 

Article by Wang, W. Y. 

一种新的GNSS快速定位算法

 陈丽, 吴仁彪, 胡铁乔, 卢丹, 王文益

中国民航大学天津市智能信号与图像处理重点实验室

摘要： 

GNSS定位的经典算法Gauss-Newton迭代法对初始位置依赖性强，若初值设置不当则迭代次数增加，而每次迭代

涉及矩阵乘法和矩阵求逆，计算量剧增，直接影响系统冷启动首次定位时间。直接解算定位法无需初值和迭代计

算，计算量小但定位精度较差。针对上述问题，本文提出了一种两步快速定位法，首先用直接解算法解算出用户的

概略位置，然后将距离方程组在该位置处进行泰勒展开，用加权最小二乘算法计算用户位置的修正量，概略位置修

正后即为用户位置。新算法与传统Gauss-Newton迭代定位算法相比，在保证相同定位精度前提下大幅降低运算

量，具有重要的工程意义。仿真结果证明了新算法的有效性。 
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A Novel Fast GNSS Positioning Algorithm

 CHEN Li, WU Ren-Biao, HU Tie-Qiao, LU Dan, WANG Wen-Yi 

Tianjin Key Lab for Advanced Signal Processing, CAUC 

Abstract: 

Classic GNSS pseudo-range positioning algorithm, Gauss-Newton iteration algorithm, largely dependent 
on the initial-value. A bad initial-value of Gauss-Newton iteration algorithm will need more iterations 
calculation for algorithm converging and each iterative calculation involves matrix multiplication and 
inversion, which will lead to a calculation surge. An important parameter of receiver, TTFF (Time to First 
Fix), is directly affected. Direct calculation method doesn’t require initial-value and iteration calculation, 
characteristic of small amount of calculation, however it’s positioning accuracy worse than Gauss-
Newton iteration’s. To address the issue mentioned above, a two-step fast positioning algorithm is 

proposed in this paper. The first, calculate the initial position by the direct solution algorithm. The 
second, expand the distance equations using Taylor expansion at the initial position, then calculate 
corrective position with weighted least squares. Initial position adjusted with corrective position is the 
receiver position. The new algorithm significantly reduces computation under the premise of guarantee 
of positioning accuracy. The new algorithm has important engineering significance. Simulation results 
show the effectiveness of the new algorithm.
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