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UAVY Positioning and Heading Angle Estimation Using Low-Cost
Dual-Frequency GNSS Receivers

Shi-I Wang ! Wei-Chieh Liu?  Yung-Jhe Yan *

Mang Ou-Yang*  Shiou-Gwo Lin >*

Abstract

Real-Time Kinematic (RTK) technology can provide centimeter level positioning accuracy. In this study,
using RTK technology on UAV navigation control is very helpful. Two RTK GNSS receivers place on UAV can
provide a heading angle measurement. It can co-work with E-compass to obtain the heading angle of the vehicle.
GNSS compass can avoid magnetic disturbance problem.

This article uses two sets of PMGN1 GNSS receivers. In static experiment, RTK fix rates can reach to 99%,
and the coordinate error is about 1 cm. In dynamic experiment, RTK fix rates are 97%. The accuracy of the heading

angle is less than 3 degrees when the baseline of two antenna is about 20 cm. This result can let the UAV heading
angle determination not only rely on E-compass.

Keywords: GNSS, RTK, UAV, Heading

! Master, National Taiwan Ocean University Received Date: Dec. 22,2020
2 Master Student, National Taiwan Ocean University Revised Date: Dec. 25, 2020
3 Ph.D. Candidate, National Chiao Tung University Accepted Date: Dec. 29, 2020

4 Professor, National Chiao Tung University
5 Associate Professor, National Taiwan Ocean University
* Corresponding Author, E-mail: sglin@mail.ntou.edu.tw



