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Evolutions of positioning methods with
GNSS signals

Global precise position, PPP,

L ocal Network, VRS RTK

L ocal region, DGPS, RTK

Global, Standalone
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Positioning with multi-system GNSS
receivers
- GIS;
DGPS, RTK
- Geodesy;
RTK

- Machine control application;
RTK

- Automatic Agricaltural systems
StandAlone, DGPS, RTK




Multipath error in GNSS

Multipath mitigation methods

- Antennas with special characteristics:
Groundplane, choke-ring, multi-elements,

- recalver with digital signal processing:
correlators with special reference signals,

smoothing, estimation;

- with GNSS signals:

special modulation (offset carrier), wideband
signals




Calculation multipath error with
characteristics of navigation receiver

W, ASIC Parame ters

Correlator Reference Signals
PLL
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Multipath error for different GNSS
signals

Multipath envelopsfor reflection signal with amplitude of 0.5
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GNSS signals for L1 frequency
band

GLONASS L1
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L1 frequency band

(GPS/GALILEO L1 and GLONASS L1)

IN

Spectrum

jin)
_
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 w
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 [ =
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
] 1 ] ] ] 1 1 1 1 1 ] 1 1 ] 1 1 |
1 1 1 1 1 1 1 ' 1 1 ' 1 1 ] 1 ' m
l T [ it i I Ry Hnie [ Dl Bt I il Ry B W T, - ITa)
1 1 1 1 1 1 1 1 1 1 1 1 T f T |
] 1 ] ] ] 1 1 1 1 1 ] 1 ﬂ L -
1 1 1 1 1 1 1 1 1 1 1 1 1 1 | | -
1 1 1 1 1 1 1 L . T T T T
] 1 ] ] ] 1 _— ' 1 1 1 ] 1 1 ™
Jood L e ——
1 1 1 & T T T ()
1 1 1 1 1 1 1 1 F —
1 1 ] ] ] 1 1 1 1 ]
1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1
T . 1 1 | | 1 1 ] | o
a a [ = -
1 1 1 : Lin}
1 1 1 1 F —
] 1 ] T
1 1 1 1
1 1 1 1 |
1 1 1 1 %
= = r
1 1 1 | L
1 1 1 En
] 1 ]
1 1 1
1 1 1 F o
] ] 1 o
Uyl
F —
| =
=]
e}
F —
[
=]
Lo
F —
| O
o
i I i [Ty
1 1 ] L =
1 1 1
1 1 1
1 1 1
1 1 1 Lnl
cdocdoodlocllocsbocbocbodbodocdoadocdocbocbodbeadbadosd w0
Uyl
Fo—

oobodbodod
L

1566

1564

14562




L1 frequency band
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Multipath error for DBOC signal

‘1_5:777T 7777777777777777777777777777777777777777777777777777777777777777777777777777777

1.+ 3+ -—------ - - - - - - - - e e e e e m e =
1,= &M -FF - = = — — — — — — e e e
o= 1I-1-+-rFF-o---——— - - - - e e e e e = = —

= oO.5 ] [ e

== o T - A4 _ 31 VA _ g1 - - - - - - - - - 2Lt -Fd-T ) - - - - - L D D D D e e e e

=

== o=-+¢f+t%"tr 1+ -1+ - t4 -5y rr1+r--41ir 14— +rrc---—----—---—------—-—-—-=-—=——-— - - =——=— - - — — — — — —

==

= o | I | AN I N T N S Y N o S [ DU O D O O O L T O S o B

=

=

= —-D0.= 5 —b——— - - - -

=

= AT T T T T e T A T A T Ty T Ty T T T Ty T T T T Ty T T T e T e T T A T T T T el

= _o.s § - - -—-A-—-H-- - -

=

= -o.= 4 - — -+ - - B e it . el I T I T It e o S I e i S S B R et e

=

= -1 - - — - - - fEF---—--————-————-kc4+¢r4-+49-44-+1-r1-rr-1---------------——-——-—=-— - - - - — - — — — — — — — — -

=r

= 1= t+tFr-r+r4+-r4-¥4------------—=-—=-—--———-"+ F4-FA-F - - ——— -]

—
1+« 50 +rrr+rrqr - - ¥ g M e ]
1= fH-FI-7y4-t------—=-—-— - - - - - & e e e e e e — =
1 .= L e [ T T e T Tl i TR

= - e e e e e e e e = — -

== - e e e e e e e = — = —

3:-.1,.!'.‘..&.1‘."—'.’[1.‘:{1 T rare e HHO N CHMIHOOF IS, 1M ETE .
M aximum code multipath error, m.

C/A BPSK(1) 7.284
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GNSS signals Iin frequency band of
GPS L5, GALILEO E5, GLONASS

GLONASS L3
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Signals with high rate of symbol
Information

Transmitting of information with preciseorbit and
clocks with high ratefor global coverage.

1. Different orthogonal code sequencesfor word
transmitting

2. The one code sequence with different shiftsas QZSS
LEX.




Summary

1. Theoneof theway to improve of GNSS service with
using wideband signalsin L1 bandand L5/L 3 band for
minimize the multipath errorsand compatibility for

OW-cost recelver swith narrow analog channel and

nigh end recelver swith wide analog channdl.

Possibility to global transmitting of precise orbit and
clock correctionswith high rate will be improve of
accuracy positioning with PPP methods in recelvers.




Thank you f;or You attention!
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