New development in GNSS Sensors with Beidou 3 brings
new application
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1. What’s new and advantage for BDS-3 constellation - 7 services of BDS

- SBAS / PPP / RSMCS
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Navigation, Positioning and Timing / GSMCS / SAR

Five types of
services

Three kinds of

8 services areas

SBAS: Satellite-Based Augmentation System
PPP: Precise Point Positioning

RSMCS/GSMCS: Regional/Global Short
Message Communication Service

SAR: Search And Rescue



1. What’s new and advantage for BDS-3
constellation - How many BD satellites now? The 55th Beidou satellite was launched

Now already 55 BD satellites in the sky.
BDS-1: from No. 1 to 16

BDS-2: from No. 17 to 23

BDS-3: from No. 24 to 55

No.4 and No.14 now out of service

No.32 and No.45 are reserve satellites

In the next few years, BD satellites is the best
navigation system in HK




1. What’s new and advantage for BDS-3 constellation - How many
BDS and GPS satellites we can observe?

Number of Visible GPS Satellites, elevation=5° (2022/11/25/06:00 BDT)
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1. What’s new and advantage for BDS-3 constellation - How many
BDS and GPS satellites we can observe?

Number of Visible BDS Satellites, elevation=5° (2022/11/25/06:00 BDT)
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1. What’s new and advantage for BDS-3 constellation - How is the
PDOP between BDS and GPS satellites?

GPS PDOP, elevation=5° (2022/11/25/06:00 BDT)
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1. What’s new and advantage for BDS-3 constellation - How is the
PDOP between BDS and GPS satellites?

BDS PDOP, elevation=5° (2022/11/25/06:00 BDT)
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1. What’s new and advantage for BDS-3 constellation - The new signal of BDS-3 is higher

accuracy than BDS-2

Accuracy (Code:m, Phase: mm)

B1l B2l B3I B1C B2a

Observation | System

BDS?2 0.08 0.05 0.02

Code

BDS3 0.06 0.02 0.04 0.02

BDS2 0.61 0.71 0.70

Phase

BDS3 0.61 0.71 0.38 0.51

03 ————— —
0 20 40 60 80 100 0 20 40 60 80 100
elevation [°] elevation [°]

The signal accuracy comparesion between BD-2 and BD-3 system



1. What’s new and advantage for BDS-3 constellation - The RTK accuracy between BDS-2

and BDS-3
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When we use B1C and B2a signal
for RTK, we can see the position

accuracy is better than BDS-2
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VSOUTH RTK Support all the
current satellite constellations

vIn HK, SOUTH RTK receive 50+
satellites in opening area.

v'Fixed in seconds



1. What’s new and advantage for BDS-3 constellation - BDS-3 performance
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1. What’s new and advantage for BDS-3 constellation - BDS-3 performance
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1. What’s new and advantage for BDS-3 constellation - BDS-3 performance
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1. What’s new and advantage for BDS-3 constellation - BDS-3 performance(something other

people not tell you)

How to inprove the Reliability in bad enviroment even RTK dispaly fixed

The reliability for 3 times reinitialise RTK receiver

1-(1-0.9)3 = 99.9% (50% sky is blocked by
buildings, get fixed in 1 minutes) Inversion

1-(1-0.8)3 = 99.2%(Under some trees, get _
fixed around 2 minutes)

15 seconds
1-(1-0.7)3 = 97.3%(Both side are buildings ¢
trees, get fixed around 3 minutes)



1. What’s new and advantage for BDS-3 constellation -

BDS-PPP performance

N, E, Herror

e | @rrQ === [ error == H error

After 10 minutes BDS-PPP process, the NEH accuracy as above.



1. What’s new and advantage for BDS-3 constellation - BDS-3 RSMCS
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2. GNSS applications - combinations

GNSS + imu + photogrammetry
Apply in land survey

Mark the stake out point on the screen




2. GNSS applications - combinations

GNSS + imu + photogrammetry
Apply in land survey




2. GNSS

applications - combinations

GNSS + IMU apply in hydro survey

Water bottom

Transducer
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2. GNSS applications - combinations

GNSS + tilt or accelerated sensor in monitoring industry

Robit total station : visibility limitation, weather limitation,
distence limitation

GNSS only : time resolution limitation

Tilt sensor : not support offset movement

Acceletated sensor : can not measure a tiny movement in

SOUTH MR2 a long time duration
integraded GNSS receiver and antenna,

accelerated and tilt sensor and
network board all in one design.



2. GNSS applications - combinations

GNSS + tilt or accelerated sensor in monitoring industry

So, MR2 advantagement:

GNSS 24 hours data for mm level, or longer time data proess to get highe
accuracy

Tilt and acceleration get real-time movement in short duration time
We can consider that, for the deformation monitoring
GNSS: longer time higher movement accuracy

Acceerated sensor, shorter time higher movement accuracy.

So, they are the best partner

SOUTH Tile and Acceleration sensor



2. GNSS applications - combinations

BDS RSMCS with sensors in monitoring solution

Data link without network signal for many remote regions




2. GNSS applications - combinations

GNSS with customized softwares - Cases share: Forest inspection
Some traditional paper work:




2. GNSS applications - combinations

GNSS with customized softwares - Cases share: Forest inspection

Traditional field work:TS or magnetic theodolite + tape + record
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2. GNSS applications - combinations

GNSS with customized softwares - Cases share: Forest inspection

SOUTH clients field work: RTK + Forest star software
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2. GNSS applications - combinations

GNSS with customized softwares - Cases share:
Pipeline survey and inspection |
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2. GNSS applications - combinations

GNSS with customized softwares - Cases share:

Pipeline survey and inspection
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