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Key Criteria for System Design

User Requirements Evaluation for Ubiquitous Positioning
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— What if there is a
failure?

® Cost
— Can I afford it? <
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PRESS TO SELECT BUILDING  Floor

Indoor Outdoor Detection 3D Indoor Positioning
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Result :  Indoor
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Block kThe Hong- Kong

OUTDOOR SEMI INDOOR INDOOR
OPEN SKY (TRANSIT) DEEP WINDOW | I Polytechnic University
HEBTAS 78
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RESIIENtPNT Services
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Explainer | What happened to Hong Kong’s pre-National

Day drone show? The Post talks solar storms

Consultant working with organisers attributes decision to significant ionospheric interference

affecting GPS signals used to control drones

Reading Time: 3 minutes

®©@© 0@ E® =a

Additional flight delays and magnetospheric-
ionospheric disturbances during solar storms

Y. Wang E, X.H. Xu, F. S. Wei, X. S. Feng, M. H. Bo, H. W. Tang, D. S. Wang, L. Bian, B. Y. Wang, W. Y. Zhang,

Y.S. Huang, Z. Li, J. P. Guo, P. B. Zuo, C. W. Jiang, X. J. Xu, Z. L. Zhou & P. Zou

Scientific Reports 13, Article number: 3246 (2023) ‘ Cite this article

4627 Accesses |4 Citations ‘ 36 Altmetric ‘ Metrics

Abstract

Although the sun is really far away from us, some solar activities could still influence the
performance and reliability of space-borne and ground-based technological systems on Earth.
Those time-varying conditions in space caused by the sun are also called solar storm or space
weather. It is known that aviation activities can be affected during solar storms, but the exact
effects of space weather on aviation are still unclear. Especially how the flight delays, the top
topic concerned by most people, will be affected by space weather has never been thoroughly
researched. By analyzing huge amount of flight data (~ 4 x 10° records), for the first time, we
quantitatively investigate the flight delays during space weather events. It is found that
compared to the quiet periods, the average arrival delay time and 30-min delay rate during

space weather events are significantly increased by 81.34% and 21.45% respectively. The
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Category

Navigation Grade | Tactical Grade | Industrial Grade | Consumer Grade

'Jaased On atomic spin nuclear
~magnetic resonance, is expected to
deliver

within the compact
technology, achieving
bias stability of

Application
Areas

High-end Industrial
Aerospace, (Inspection, Resource Vehicle, Smartphones,
Long-duration UAV  Exploration), Annual Industrial Robot Quadcopter drone
Output Aircraft

Bias Stability
(° /h)

01-1

GNSS-Denied
Navigation
Time

Several hours

Core
Technologies

Laser Gyroscope, Fiber

Optic Gyroscope, MEMS Gyroscope MEMS Gyroscope MEMS Gyroscope
MEMS Gyroscope

Price (USD)

> $100,000 $5000-$50,000 $100-$1,000
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=L |=6) satellites (wider bandwidth)
— ifferent local/regional systems proposed
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~ -~ cost
~® [ntegrity for decimetre level requirement

® Regional/local quality monitoring

’,';
- —
-

37



Jrr]rr« ‘
= y e J*

2 Sle)nll Jcant |mprovements on: PNT services
—rrJ[f drofessionalsrtorerdinary people™ s
STGNSS | f_rowdes global coverage with very

[GWi cost to users

— u1nerab|I|ty of GNSS is well known

”":.:%-’ eglonaI/LocaI PNT services are needed

=

f;_: Seamless and resilient PNT services
— | ocal infrastructures/Signal opportunity

¢ Crowd sourcing/data sharing
— Reduce the implementation cost
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