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Evaluation of Positioning Performance for
RTK-GPS/GLONASS with Calibrated Inter-channel Hardware
Biases

Hideki YAMADA, Tomoji TAKASU, Nobuaki KUBO and Akio YASUDA

Abstract

The purpose of this paper is to improve GLONASS positioning performance in RTK-GPS/GLONASS between
different types of receivers. Tables of inter-channel code biases in various receivers were obtained with a zero
baseline test in order to examine the magnitude of inter-channel code bias between the receivers. We showed the
improvement of fix rate and positioning accuracy of RTK-GPS/GLONASS between different types of receivers
by using table of the calibrated GLONASS biases and partial ambiguity fixing solution of GPS and GLONASS
for the aid of GPS carrier-phase ambiguity resolution. Furthermore, we showed that the bias correction method
suggested in this paper is applicable to RTK-GPS/GLONASS with multi-epoch measurements as well as with
single-epoch measurements.
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Fig.1 Positioning errors of fix solutions with
instantaneous RTK-GPS/GLONASS with dual
frequency measurements between
NovAtel-NovAtel (up) and between
NovAtel-JAVAD (bottom). BL= 300 m.
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Fig.2 Temporal variation of DD (double difference)
with only raw zero baseline measurements (up)
and with raw zero baseline measurements
subtracted by computed geometric distances

(bottom).
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Table 2 RTK processing options.

AR mode Instantaneous AR
AR method LAMADA

Ratio test threshold:3
Base length 300 m

Rover receivers

NovAtel, JAVAD

Base receivers

NovAtel, JAVAD,Topcon, Trimble

Rover antenna

NovAtel (GPS702-GG)

Base antenna

Trimble (Zephyr 2)

Date

2009/12/23, 24h
(epoch intervals:30 s)

Elevation mask 15 deg
angle
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Fig. 6 Positioning plots of fix solution of single
frequency RTK-GPS/GLONASS  between
NovAtel and Trimble on GLONASS ambiguity
float solution without bias correction, E/N/U
(m): 0.12/0.19/0.32 (up) and with bias
corrections, E/N/U (m): 0.05/0.07/0.11
(bottom). BL= 300 m.

Table 3 Positioning accuracy and fix rates of RTK with
single frequency measurements.

GPS + GPS +
. Only GPS GLONASS GLONASS
Baseline . . .
300 m : (P.artlal) (Part|.al + bias)
Fix rate Fix rate Fix rate
E/N/U (m) E/N/U (m) E/N/U (m)
NovAtel 495 % 31.9% 52.1 %
-Trimble | 0.07/0.09/0.25 | 0.11/0.17/0.31 0.05/0.07/0.11
NovAtel 455 % 415% 47.0%
-Topcon | 0.09/0.17/0.39 | 0.10/0.16/0.27 0.07/0.09/0.15
NovAtel 29.9 % 31.9% 33.8%
-JAVAD 0.13/0.21/0.54 | 0.12/0.17/0.40 0.11/0.18/0.35
JAVAD 35.8% 219 % 36.5 %
-Trimble | 0.12/0.14/0.32 | 0.17/0.23/0.53 0.10/0.11/0.30
JAVAD 41.0% 68.7 % 68.8 %
-Topcon | 0.09/0.11/0.32 | 0.04/0.06/0.14 0.04/0.06/0.14




Table 4 Positioning accuracy and fix rates of RTK with
dual frequency measurements.

GPS + GPS +
. Only GPS GLONASS GLONASS
Baseline . . .
(Partial) (Partial + bias)
300 m - - -
Fix rate Fix rate Fix rate
E/N/U (m) E/N/U (m) E/N/U (m)
NovAtel 98.9% 96.7% 99.0%
-Trimble | 0.01/0.01/0.02 0.01/0.01/0.02 | 0.01/0.01/0.02
NovAtel 98.9% 96.4% 98.9%
-Topcon | 0.01/0.01/0.02 0.01/0.01/0.02 | 0.01/0.01/0.02
NovAtel 98.2% 98.0% 98.5%
-JAVAD | 0.01/0.01/0.02 0.01/0.01/0.02 | 0.01/0.01/0.02
JAVAD 98.1% 95.3% 97.0%
-Trimble | 0.01/0.01/0.02 0.01/0.01/0.02 | 0.01/0.01/0.02
JAVAD 98.2% 98.0% 98.0%
-Topcon | 0.01/0.01/0.02 0.01/0.01/0.02 | 0.01/0.01/0.02
Table 3 1
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3
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