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Application mode of virtual aids to navigation on main line of the Yangtze River
SONG Chengguo
(Changjiang Waterway Institute of Planning and Design, Wuhan 430011, China)

Abstract: The application of virtual aids to navigation ( V-AtoN) is of great significance in excavating
navigation depth, reducing maintenance costs, and improving navigation assistance efficiency. To solve the problems
existing in the application of V-AtoN on the Yangtze River, a preliminary application model for V-AtoN is
established. Three types of application scenarios for V-AtoN enhancement, substitution, and addition are proposed.
The display method of combining circular and entity AtoN symbols, solid and dashed line distinguishing synthesis
from virtual, and text distinguishing publishing carriers are defined. A publishing method that the permanent V-AtoN
issued by AIS should be published on the electronic navigational charts is proposed. Thus, the application mode of
V-AtoN on the main line of the Yangtze River is initially established, and demonstration applications have been
carried out based on digital waterways and electronic navigational charts. The research result can provide reference

for the standardized application of V-AtoN on inland rivers.
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Tab.1 V-AtoN setting on main line of the Yangtze River
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main line of the Yangtze River
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Fig.4 Application framework of V-AtoN on main line

of the Yangtze River
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Tab.3 Application ideas of V-AtoN on main line of the Yangtze River
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Fig. 5 V-AtoN display symbols on main line of the Yangtze River

1) BHARATS B AME R . AR SRR
TR FH 5 B 7 bR R L, A PR R A% 5 B 6 R
FHREL s, RRBRRAT 5 5 LW MAR A5 30 8 —
B 2) HRAUPUPRAT- 5 Sl 8] v o7 5 Sk D S Ao
PRETIBRRIMEFETE B ot 3) BAALAR 28 AR
PG XS A AR AR AT 5 FR R B 0. RSEA
[, RERARIE BRI T 21 B ) NS 4)
T it — LR R MUAR o B TR, AT LALE SR 5] 5%
WMPASCFE B, HEFE AT« V-ENC” 5 V-AIS”
FNLIUER o V(virtual ) 28 E#L, ENC (electronic

navigational charts ) &7~ HL TATE K
3.3 fibn kA
3.3.1 KAkt

KALA LB UMIR R AIR Y — B, 58— 4%
HR AT i A8 PR AR W 2B 7 55 R e v
PEAT R A, DU R R UL 3 A A 1 A
L BTFALER RS (KT e+ ) FIH T i iE K
MR o540 3 Bhoy Lk Ay AIS RE 4T FR il 1 ALS
WA, ATiE A R i iE B R g 3 R
KAt o



% 7TH ERAR: KIiTF & E AR AL XA 5 - 163 -

3.3.2 KAiNE

RESMLIR A B R A N EEZ o WEBIE RS
AUIESE S KA o R AT LS M ATRR BB
B, bROiEs | Ik (B [, AR s, =
ORI S HEAE B W25 & A AIS Aiihr i,
WA R EEAE S AR R R EOR BT
AT PET IR 55 422 100 107 & A HE SULRL PR 1) 44 PR L 2R
PLE (LR BEARPR RN R AR BR 2R ) o JE ) 45
FHIFTA] | J2 73 )25 KA ALS FUbRAE N2
3.3.3 A i

RERAARIZT PRSI H & WL, B
WATPR DI RE IE % K3, WA E Bos, (E
ZFR . BB R 3 RN 5 R A bR A A ]
3, R LIRAERT, TR e+ BOFAE
APP £k FAGA FESUNTARBATIRAL, I %,
3.3.4 HFEOR

TEYHTSE— S-57/S-52 pRifER R T, i 5 &
(R ASFE LT T SR i R R AR
AT 7 FEAR S-100 ARiER R T, A 4l
TR A8 20 Bl 25 T A S 7R

5

4 MARM

AR SCHRE A N FH AR A A VA R R0 A 1
IR T S0k, ARG, HF AT
ERE L T B AUPUARE B STHLT R T
PRIGBCE | JRRE | RS AR, Of s i T E
FIXEAN & A 8 R P B T, 2024 4F 78 8 K
BRICEEAT DI BT R 7 F 03 LR 40U,
M5 FE AR, A5 BRI SRR |
BRI X BoR, WE 65 7E R BT
17, AUATAIA AT T e+ 1 5 3R BUR BUTBR Bl
LS5, ek DXL T 77 47 B A P ek A S A b
REACAUARZAED A . BeAh, AR HE A AR R B
2y 82% WA FH P ATS bR B B AE FH K
HEAUL ALS bRt a5 2Rk 55 X 4 12T

b) B AAAIR

B 6 < T4 FAniE B E AR A
Fig. 6 Application of V-AtoN for ENC on
main line of the Yangtze River

5 45ig

1) MPTT 2 AU AR BRA T B 5 A T 4
A SRR N BOIR 23 A Al R AP B A E S
il BCEITE . BRAES 3 AT AR TEAS B
AGE— R IR R, AN T R SR Bl A 2k B 7S 23
KA

2) AR SCHE B AR 5 SR bR 22 18] B O
F, BRI AR el . B0, B 3
KNG PSR R BE 5 SRR 5 4145
SRR X o ORI AL, | B8 SC7 X 23 & Al
BRI SRR B T RO ALIE AT S — KA
G, G, Sl AR VLT R Y AL
Futhm AR

3) ARSCER T R A AR R VT e fptas I g
TEEBRRET, FEAR AR AR AL L 4 FEAR SR
P 40 R A DT TR 1 R I



. 164 - K iE L A2 2025 4
SR - CHEN ] P. Characteristics of navigation marks’ distribution
[1] S-4 Regulations of the THO for international (INT) charts in Yanglze estuary deepwater channel and extension section

(2]

[3]

[4]

[5]

[6]

[7]

and chart specifications of the THO[S]. 4. 9. 0 ed.
Monaco: International Hydrographic Organization, 2021.
IHO. S-52 Specifications for chart content and display
aspects of ECDIS [S]. 6. 1. 1 ed. Monaco: International
Hydrographic Organization, 2015.

VAT B AT A GB 5863—2022[S]. b5t H E kv i
Rt 2022.

Aids to navigation on inland waterways: GB 5863-2022.
Beijing: Standards Press of China, 2022.
VTR T A HSE: JTS/T 181-1—2020( S]. Jb5t: AR
23 1 AL AR A BR A T, 2022.

Technical specifications for navigation aids on inland
waterway: JTS/T 181-1-2020[S]. Beijing: China Communication
Press Co., Lid., 2022.

ZRlg, WK, KR, S5, BETORBE AT ATS KR SRR
A KiE TR, 2023(11): 173-179.

LI F, ZENG L, LIU B, et al. Virtual navigation aid
deployment technology by AIS based on big data
analysis[J]. Port & waterway engineering, 2023 (11):
173-179.

BB SR, T2 ALS fUbs TR A0 I FH bR B 1o % 415 pti 4k
L] HEDKE - ALERHE, 2021(29): 40-44.

ZHAO J L, WANG Y. Present situation and countermeasures
of AIS navigation mark engineering application [J].
China water transport (science & technology for waterway),
2021(29): 40-44.

PR, AT DR K M T B S i B (B0 B ) A A B AT
FEAL[T]. Ui HR, 2018(4): 35-37.

[8]

[10]

[11]

[12]

(Shanghai section) [J]. Marine technology, 2018 (4):
35-37.
B SRS (ALS) AThs B FH 3000 JT/T 1193—2018[S].
Jbat: AR ST A R F], 2018.
Application guide of automatic identification system aids to
navigation: JT/T 1193-2018 [S]. Beijing: China Communication
Press Co., Lid., 2018.
IHO. S-101 ENC praduct specification[S]. 1.1.0 ed.
Monaco: International Hydrographic Organization, 2023.
T, IV, KA B AIS 1 P05 7 FH 552 491 K2
Fuhigkht T[], P EKE - B R, 2019 (30):
18-23.
WANG Y, SUN X J. Application example of AIS virtual
navigation mark in Zhenjiang section of Yangtze River
and analysis of base station location [J]. China water
transport ( science &
2019(30): 18-23.
KA, 220, 2. 38 P9 AR AR R A
WFFE[1]. 7Kis THE, 2018(1): 166-170.
SONG C G, LI X, GUO T. Symbols of virtual aids to

technology for waterway ),

navigation|[J]. Port & waterway engineering, 2018 (1):

166-170.

R AT LB B AR5 S T [ R].

R KR, 2022.

Dalian Maritime University. Research and application

of new navigation marks on main line of the Yangtze

River [R]. Dalian: Dalian Maritime University, 2022.
(AX i EAE@)

R R RI9,289,239.239.230.259.939.939,939,233.990,209.099.299. 039,289,239, 239. 239.239.939.939.939,239,930,203.093. 299,039,239, 039,239, 239.239.939.939.939,239,939,233.299,239. 099,239,039

(EE% 120 ®)

[71

[8]

[9]

FKCE . KRR T /KL T BaA B RAFSR[T]. K
FlKiz TAR2E4R, 2007(3): 51-56.

HUANG Y G. Regulation scheme of water level falling
downstream of Shuikou Dam [J]. Hydro-science and
engineering, 2007 (3): 51-56.

BNV 22, ZE Al ST HLE AT 58 1T R OC B R
F5E[R]. AL F ALK FIB =0 5T B, 2015.

HU Y A, LI Z H. Research on key technologies for navigation
and operation support of the Three Gorges ship lift [R].
Nanjing: Nanjing Hydraulic Research Institute, 2015.

R G PY, WM EARTE AR T LR TR ()]. Kz

[10]

TAE,2020(11): 12-17.
FU L Z D, HU Y A. Prediction of ship squat while ship
entering and leaving ship lift chamber [J]. Port &
waterway engineering, 2020(11): 12-17.
Z RN, BAC R, 2R, S5 P BRI R A T
PIEBEIIT (1], B2 AR 5 TR, 2023, 23 (19):
8428-8434.
QIN C X, DUAN L L, WANG D Y, et al. Numerical
restricted inland

calculation of ship sinking in

waterways [J]. Science technology and engineering,

2023, 23(19): 8428-8434. (AL EAEH)



