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A Precise Relative Positioning Method Based on Time-Differenced
Carrier Phase Measurements from Low-Cost GNSS Receiver
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ABSTRACT

In this paper, a precise relative positioning with TD(time differenced) carrier phase measurements from a
low-cost GNSS(Global Navigation Satellite System) receiver is proposed and analysed. The proposed method is
using carrier phase measurement from a single GNSS receiver that reference receiver is not required and stand
alone positioning is possible. TD operation removes the troublesome integer ambiguity resolution problem, and if
the time interval is short, other error, such as, ionospheric, tropospheric delay and ephemeris error are effectively
eliminated. The error analysis of the proposed method shows that a precise and positioning with carrier phase is
possible. The implemented system is evaluated using a real car experiments. The results show that the horizontal
positioning error was less than 3m during 10 minutes experiments, which is 4 times more precise than the

results of normal code based absolute positioning.
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Algorithm 1 A reletive positioning algorithm using TD
1: top:
2: Initialize position from RTK or other system
3: loop:
4: Acquire GPS raw date; range and SV position
5: if PRN list of 2 epoch are same then
6
7
8

goto positioning
: else
Find common SV between 2epoch
9: if number of SV>= 4 then

10: goto positioning
11: else

12: goto fop

13: end if

14: end if

15: positioning:

16: Build TD measurement as in eq(6)

17: Build measurements eq(9)

18: Find position using WLSQ, eq(10) and eq(12)
19: goto loop

O3 1. TD ZAAE o83 A9IA A7 daels
Fig. 1. A relative positioning algorithm using TD
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