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A GNSS vulnerability assessment technique of urban roads

MEI Hao, ZHAN Xingqun, LI Yuan, LIU Baoyu

(School of Aeronautics and Astronautics, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Global Navigation Satellite System ( GNSS) is now widely used in transportation, and the users have
shown growing concerns with the service reliability of GNSS. However, due to the factors such as ionospheric
scintillation, multi-path effect, and electromagnetic interference, GNSS has inherent vulnerability, which may
damage the quality of GNSS service, and even cause enormous risks. Assessing GNSS vulnerability and releasing
alarms to users when vulnerability factors happen are the valid way to consolidate GNSS utilization. To assess GNSS
vulnerability under urban roads, this paper proposes three proper vulnerability assessment indexes and conducts
vulnerability assessment by the utilization of entropy weight method. Road experiments showed that tunnel, urban
canyon, avenue and open road are decreasingly vulnerable, and the algorithm proposed is capable of assessing
GNSS vulnerability of urban roads.
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Fig.1 GNSS vulnerability assessment model of urban roads

i R T

Y SR

NSS [#45 554

FHZE T4 AR T

e aRESES

y
RISl
AN A2

A A
g o (ERep B ﬁnf)'JK il
' AL ] ‘ LS ’ [ﬁ%ﬁﬁb’“&% ’ [ ﬁ%ﬁ fiL w)&l%

-
-
-

AR T R

2 MESEHREESITAERNX R

Fig.2 Relationship between vulnerability factors and indexes
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Tab.2  Characteristic value of vulnerability indexes in open road
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Tab.3  Characteristic value of vulnerability indexes in common
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Tab.4 Characteristic value of vulnerability indexes in avenue
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Tab.5 Characteristic value of vulnerability indexes in all scenes
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Tab.6 Positive and negative ideal schemes
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