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Background

GPS revolutionize the concepts of
positioning/navigation/timing (PNT)
GPS has become an important infrastructure to support
economic development
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Background

A International Developments

I Augmentation systems

ATo improve performance of GPS

I Accuracy, Integrity, Coverage
A Satellite Based Augmentation Systems (SBAS)
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AGround Based Augmentation systems (GBAS)

I Other Independent GNSS systems
A GLONASS (Russian)
A CompassReidoy China)
A Galileo (Europe)
A IRNSS (India)



Background

A GNSS Based Services
I Global Services
A GPS, GLONAS®jdou(lll),Galilieo
I Regional Services
A Compass (Il), IRNSS
A Satellite Based Augmentation Systems (SBAS)
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I Local Services
A Ground Based Augmentation systems (GBAS) (Aviation)
A DGPS Services (Marine)
A GNSS RTK Network (Surveying)



GNSS Development in Hong Kong

Lands Department

GNSS control network
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Marine Department

DGPS system for marine navigation

Automatic Identification System (AIS) for port management
Airport Authority

Considering a GBAS systeml&mding



HK GNSS Reference NetworklsatReft

Hong Kong GPS Permanent
Station Network

(Active Control System) b ‘ —\..., )
. " __,/r 2 | Fanling ‘.‘5_- S
Upgraded to multGNSS Ty ~ % ,

Receivers in 2015




Prohleme< identified

2006G/07 /03-00:00-03-02:00 2006/07 /03-02:00-03—04:00 2006/07 /013-04:00-03-06:00 2000/07/05 06:00-03 0600
80— 0 f 80 f -

re mainly

P
ek

-1,," GNSS (c
YE.



Develop an GNSS based infrastructure to
support Economic Development in HK

Develop multiple PNT services to support Hong Kong econol
development and for the public to obtain reliable and accurat
positioning data at low cost

Utilizing multiple GNSS positioning systems (i.e. 8&18ou
GLONASYS), together with ground based augmentation syste
to solve urban positioning problem, and to provide reliable ar
secured positioning services

Develop better algorithms and models to improve positioning
performance under the disturbances of ionosphere to improv
accuracy and reliability of PNT services

Reaitime lonosphere Monitoring to support GNSS integrity
and DGNSS services

3D WaterVapourobservation for weather forecasting



System Architecture for DGNSS

Reference Poles

ﬂ GNSS observation

o Measurements or

GPS enabled NMEAData

RTCM

Correction Data
(eX, &Y, a&Z

Server Platform Lands Department
Logistic Application Active GNSS network



DGNSS Gradient Correction

Low Latitude Area (17 km baseline)

Horizontal Positioning Error Vertical Positioning Error
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Estimate ionosphere gradient to include in
DGNSS corrections
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Mobilephone
DGNSS Tests







