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A Study on Large-Scaled Signal Processing with Multiple Receivers

for Diversity Receptions in GNSS Positioning
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High-precision point positioning technology using GNSS (Global Navigation Satellite System) enables localization in the

sub-meter or centimeter accuracy. On the other hand, there are problems in accuracy and reliability in multipath environments such

as urban areas as well as mountainous areas. Positioning accuracy deteriorates due to the influence of obstacles between satellites and

receivers in user equipment, for example, buildings and trees. The obstacles reduce the number of satellites in line-of-sight by

blocking direct waves from satellites and cause multipath such as reflection and diffraction of direct waves from satellites. To address

these issues, this paper proposes multi-dimensional signal processing for diversity receptions with the aid of multiple receivers for

improving position estimation accuracy. The price of GNSS receivers has been reduced in recent years, so the installation of multiple

receivers will be reasonable. In addition, we discuss the validity of the data selection criteria of satellite observations.
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Fig. 1. Point positioning model of GNSS.
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Fig. 2. Measurement environment.

DAL, LS HEEMO/THUZ S 2 RED—
OTHY, WATHEZLND.
o A (G)
G)= . 16
K( ) ﬂ’min(G) ( )

Amax & Amin 6i%ﬂ%“hﬁ§UG~ DI K IE A E & fe/IME
AEZEW®RT S, WAD L OIT, ZOFRMEE RN
T D w HIEIRERNY b &T5 2 L TLSH#E
TERRD LB DI Z T 5.

w =argmjnK(diag[ﬁr]G) (17)

LU, BT MN OENRKEWIGS, 038R

W HFEBEEPERR SO L7220, ZOEfRD

BUAF X BLEM TIEZ 0.

A B R O M Z fFR 3 2 72018, ARECI

TROFIEDOT 7 LR EZEMT 5.

i BT — & BIBRE D B KAl 2 BT 2 4
VAT QERE

ii. ;K QO EELFHF ORI MLp &
T K BT U EARR

171

Table 1. Comparison of 2DRMS [m].

GPS+QZSS—+
GPS only
Galileo
1 4 4
receiver | receivers receivers
Open sky 2.3656 0.5621 0.4042
Multipath 8.2937 6.3549 2.6831
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Table 2. 2DRMS vs. angle of elevation.
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Table 4. 2DRMS vs. condition number.

Open sky Multipath Open sky Multipath
elevation mask Condition
[Degree] 2DRMS [ml Num. mask Q 2DRMS [m]
0 0.4042 2.6831 1 0.3706 2.6741
5 0.4063 2.6831 2 0.4164 2.6678
10 0.3824 2.5058 3 0.5243 2.7099
15 0.3711 2.2588 4 0.6211 2.7535
20 0.6365 2.5655
Table 5. 2DRMS vs. signal strength when QO = 1 and
Table 3. 2DRMS vs. signal strength. U =1000.
Open sky Multipath Open sky Multipath
Signal strength Signal strength
mask [dB/Hz] 2DRMS [m] mask [dB/Hz] 2DRMS [m]
0 0.4042 2.6831 0 0.3706 2.6741
30 0.4058 0.7260 30 0.3731 0.7733
34 0.4107 0.5790 34 0.3961 0.5865
35 0.3973 0.5329 35 0.4083 0.5449
36 0.3864 0.5845 36 0.4215 0.5900
37 0.3697 0.6476 37 0.3413 0.6561
38 0.4259 0.8302 38 0.4881 0.7911
40 0.4578 0.8989 40 0.5616 0.9856
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