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Background

1. GPS revolutionize the concepts of 
positioning/navigation/timing (PNT)

2. GPS has become an important infrastructure to support 
economic development
ï Military

ï Transportation

ï Telecommunication

ï Space Industry

ï Finance 

ï Location Based Services

ï Surveying

ï Weather forecasting

ï Scientific researches 
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Background

Å International Developments

ïAugmentation systems
ÅTo improve performance of GPS
ïAccuracy, Integrity, Coverage

ÅSatellite Based Augmentation Systems (SBAS)
ï²!!{Σ 9Dbh{Σ a{!{Σ v½{{Σ D!D!bΣ ΧΦ

ÅGround Based Augmentation systems (GBAS)

ïOther Independent GNSS systems
ÅGLONASS (Russian)

ÅCompass (Beidou, China)

ÅGalileo (Europe)

ÅIRNSS (India)
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Background

ÅGNSS Based Services 
ïGlobal Services

ÅGPS, GLONASS, Beidou(III), Galilieo

ïRegional Services

ÅCompass (II), IRNSS

ÅSatellite Based Augmentation Systems (SBAS)

ï²!!{Σ 9Dbh{Σ a{!{Σ v½{{Σ D!D!bΣ ΧΦ

ïLocal Services

ÅGround Based Augmentation systems (GBAS) (Aviation)

ÅDGPS Services (Marine)

ÅGNSS RTK Network (Surveying)
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Lands Department
GNSS control network
άSatRefέ bŜǘǿƻǊƪ ό18 stations)

Marine Department
DGPS system for marine navigation
Automatic Identification System (AIS) for port management

Airport Authority 
Considering a GBAS system for landing

GNSS Development in Hong Kong 
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HK GNSS Reference Network̂SatRef̃
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Upgraded to multi-GNSS
Receivers in 2015



Problems identified

1. HK SatRefhas been established for many years, but the users are mainly 
surveyors

2. SatRefwas based GPS only, need to be enhanced with multiple GNSS to 
improve performance and reliability

3. Hong Kong suffers from ionosphere anomaly effects

4. High rise buildings in urban area: strong multipath and low availability
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Develop an GNSS based infrastructure to 
support Economic Development in HK

1. Develop multiple PNT services to support Hong Kong economic 
development and for the public to obtain reliable and accurate 
positioning data at low cost

2. Utilizing multiple GNSS positioning systems (i.e. GPS, Beidou, 
GLONASS), together with ground based augmentation systems, 
to solve urban positioning problem, and to provide reliable and 
secured positioning services

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

4. Real-time Ionosphere Monitoring to support GNSS integrity 
and DGNSS services

5. 3D Water Vapourobservation for weather forecasting
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System Architecture for DGNSS

GPS GLONASS

GPS enabled

Mobile Device

Lands Department

Active GNSS network

Server Platform

RTCM 

GNSS observation

Measurements or

NMEA Data

Correction Data

(æX, æY, æZ)

Reference PolesBeidou

Logistic Application
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Estimate ionosphere gradient to include in 
DGNSS corrections 



Mobilephone
DGNSS Tests
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