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Design and application of multi—functional aids to navigation

LI Feng', WANG Xiao—feng®*
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China; 2. CCCC Shanghai Waterway Survey and Design Research Institute Co., Ltd., Shanghai, 200120, China )

Abstract: At present, traditional aids to navigation (AtoN) serve navigable ships through visual, radio and audio methods, but
with the continuous changes in the navigation environment of the Yangtze River estuary, navigable ships have an increasingly
urgent need to obtain navigational information, and the existing navigation AtoN can no longer fully meet the needs of ships for
navigation support services. In order to enable navigable ships in the Yangtze River estuary to obtain more abundant and
effective navigational aid information, the existing visual AtoN is modified and equipped with collection and transmission
modules such as hydrology, meteorology and shipborne automatic identification system (AIS) on the basis of the existing
navigation AtoN to form a multi—functional AtoN, which can realize real—time collection of hydrological and meteorological
information, and use electronic fencing technology to directly broadcast various navigational aid and early warning information
to the ships. To provide more digital safety information for ship piloting personnel in the waters of the Yangtze River estuary and
reduce the occurrence of various ship accidents.
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Fig.1 System architecture
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Fig.2 Multi-functional AtoN data stream
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Fig.3 Service flow chart
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Fig. 4 Schematic diagram of the electronic fence setting for the multi-functional AtoN of Yuanyuansha light ship
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Fig. 5 Display effect of the active warning information
on ship end for the multi—functional AtoN of
Yuanyuansha light ship

2) KIT KM 33 ST HE

e s I NS 22, RV R R K
WAV, HIAF™E, B TE R A
AN THAL, BRARAUITXERE IR . [FIE, A
A2 3 53 ()2 3K L K SO R L Bl
RIHHE, Wit & 2P U FLER ) T T e Y
PR, HINFERIT A ML R AR R,
TE AT R 33 S & AT L Dfefiihs, FI 5
T AIS B HL A2 ] A SCHRAR -k #E & AIS 6 5
3 EEE AR ) 5 ATS 12 SR Sc (AP [E 48
A o

SERE IR E S, AN EE A R R
W, ZIReMARELL 6 SR sCEk 12 SR CiE &,
K F S0k 77 3K e e AR RO, OSCN AR
ORB) . g 7 9, EEHR,

3) W88 Ui

W88 TLM R i A o7 TFr A i i /K Bl 3, b
MAFFERAK X, R AT AR, 7ERKIX 50T
MR FR 7K 385 Bl P T RS AT DR 25 | S0
AR . 2 DIRE N 2T A bR 225 0 Bl
LT RE MR R T RESh, [RIBA 52k T 258 1%
M2, ndesk . AREE . AIS #FEET, FIHZ
HERK ML 2k AL B BAEH AR TFBL, MM
W AR A B AU ATS MIUPRSERTE DA /K BRI S HL 5
FELR 7 X8 R A RO DT 1 5 K Sl T 2

RS .
7 iE

D ZIIBERUR Ik S0 ARG,
WK TR B AT AR e S
KM AIS J AR SO AT #E K, AT EAETAEM B
ATS Kb AT ik, J2 H AT EAE AT G AR B
AR

2) W T RIT EK BT AR RO . Sl iR
%, RENKHNRL, TEARRARERERZ )
REMTRR , FEBUKSC., G AIS 55U R A I
FRsER, FH 2 HAUE B i B, i LUA
JEURHE . ST AR AR R IR 22 A AUAT BT K S0
GG, TR P AR P AT A AP I T 1 119 A ) DXL
AE IR S, BERS A RO E B BB,
F A A A TR B SR AR AR

3) ZINRENTARE KT BB, T fE
MLORFRI 14 J5 e TR SUUTER P e i 55 o) B Al .
REALH LB N SR B AN 230 4
SE Lk
[1] FEWEle, 2218, JeT AIS BIMTARKTOE A &R E Y RGBT

[ 1R, 2022,42(4) : 15-18.

WANG Xiao—feng, LI Wei—yun. Design of adaptive adjustment sys—

tem for beacon light based on AIS[J]. China Harbour Engineering,

2022, 42(4): 15-18.

(2] HEH. 121 AIS BPRIYER A7K U ARG KA, 2015(3):

49-50.

DONG Yong. Integrated hydrometeorological system using AIS

beacon[J]. Tianjin Navigation, 2015(3): 49-50.

(31 . A CF) S B BT AR A BUIRAN & R[], Kz, 2006

(8):189-191.

LIU Bo. The navigation passes (police) to consider the supervisory

work the present situation and the development[]J]. China Water

Transport, 2006(8): 189-191.

[4] ¥, P, LRl R Z IRe E bR a5, b

TR, 2021,41(4) :45-48.

JIANG Wei, QIN Yan—-dan, WANG Xiao—feng. Research on an

integrated multifunctional E-navigation[J]. China Harbour Engi-

neering, 2021, 41(4): 45-48.

[5] FRosdE. ALS I BRIEPESRME AT ()], LM iR S5 A, 2013

(10):2423-2425.

CHEN Zong—heng. Analysis of AIS slot selection strategy[J]. Com—

puter Knowledge and Technology, 2013(10): 2423-2425.

[6] 2%, MRET, 20mEt, 55, s L D K il A A e 3

Th AU B LA S IBIFFE (D). fiAE ,2018(3): 61-64.

LI Feng, CHEN Jian—ping, JI Xiao—yan, et al. Application of navi—

gation support technology in the enhancement of navigation effi—

ciency in the deep water channel of Yangtze Estuary of Shanghai

Port[]]. Navigation, 2018(3): 61-64.

(7] SKIE. ZIIREATRREE BERY LR B (). it , 2023(4) : 45-48.

ZHANG Feng. Some thoughts on the construction of multifunctional

aids to navigation[J]. Navigation, 2023(4): 45-48.

[8] Z4Eiz, X, L EWF, 5. BT VDE-SAT iy i U b S Ho A

SCEAHJ] H EE S, 2021,41(10) : 8-11.

LI Wei-yun, LIU Chang, JI Xiao—yan, et al. Virtual navigation aids

and its message design based on VDE-SAT]J]. China Harbour Engi—

neering, 2021, 41(10): 8-11.





