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The Evaluation of Kinematic GPS/GLONASS
when the Radio Wave is masked

Kuniharu Okuda’,

Jyunji Kawasaki and Masatoshi Sakaide

Abstract | When we measure the rolling and pitching such as fishing boats by GPS, it is necessary to set
up at least 4 antennas. However, in most cases, around the antennas there are structures cut off the radio
wave from the satellites. Therefore, we experiment the double use of GPS and GLONASS. The analysis
was set up in an angle of elevation which cuts off the radio wave. As a result, when GLONASS was used
together, the measurement result shows high accuracy even the elevation mask 25°. Consequently, it

proves this method effective.
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Table 1. The outline of GPS and GLONASS

Item GPS GLONASS
Number of satellite 24+3(spare) 24
Number of orbit 3
Period 11h 58m 11h 15m
Altitude of orbit 20183 km 19100 km
Frequency  (L1) 1575.42 MHz 1602+k X 0.5625 MHz
(LZ) 1227.60 MHz 1246+k X 0.4375 MHz

k:Channel number
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Fig. 1 . Composition of the experiment.
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Fig. 2 . The satellite location. (May 12 12 : 00, 2007)
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Fig. 3 The satellite location. (May 14 12 : 00, 2007)
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Fig. 5. The number of satellites captured by GPS by the
mask elevation. May 12 12 : 00~May 13 12 : 00,
2007)
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Fig. 6 . The number of satellites captured by GPS and
GLONASS by the mask elevation. (May 12 12 1 00
~May 13 12 : 00, 2007)
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Fig. 7. The satellite location of the elevation of 35 degrees
and up. (May 15 13 : 00, 2007)

Table 2. Number of data

Process Elevation Number of

type mask (deg.) data

5 43200

15 42984

GPS 25 41864

35 29338

45 9051

5 43187

GPS 15 43189

+ 25 42624

GLONASS 35 36586

45 16374
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Fig. 8 . PDOP measured by GPS by the mask elevation.

(May 12 12 : 00~May 13 12 : 00, 2007)
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Fig. 9. PDOP measured by GPS and GLONASS by the
mask elevation. (May 12 12 : 00~May 13 12 : 00,

Table 3. The average and the standard deviation of the number of satellites, PDOP and vector

Process Elevation Number of satellites PDOP Vector

type mask Average Standard Average Standard Average Standard
(deg.) deviation deviation (cm) deviation {(cm)

5 8.7 1.47 1.60 0.460 199.3 0.49

15 7.3 1.37 217 0.911 199.3 0.62

GPS 25 58 1.08 3.47 1.457 200.2 1.75

35 438 0.80 5.16 2.111 205.9 10.91

45 44 0.51 6.58 2.044 208.9 9.51

5 10.9 1.93 1.45 0.409 199.4 0.39

GPS 15 9.3 1.79 1.87 0.583 199.4 0.55

+ 25 75 1.38 2.91 1.167 1995 0.69

GLONASS 35 5.9 1.09 4.67 1.949 200.6 7.42

45 5.1 0.87 6.50 2.024 217.5 46.38
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Process Elevation Standard deviation
type mask (deg.)  (x*+y®"? (cm) z (cm) Pitching (deg.) Yawing (deg.)
5 05 0.8 0.2 0.1
GPS 15 0.6 1.0 0.3 0.1
25 1.7 46 1.3 0.4
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Fig.10. The accuracy of pitching by the baseline length.
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Fig.11. The accuracy of yawing by the baseline length.
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