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Research and application of digital twin technology
in waterway transportation

WANG Kai, XU Hao, ZHANG Mengyan, HUANG Lianzhong*, MA Rangi, WANG Jianxing, WANG Zhongyi
Marine Engineering College, Dalian Maritime University, Dalian 116026, China

Abstract: A digital twin is a digital model that comprehensively and accurately depicts physical entities in a
computer system. Such technology can improve the intelligent management level of waterway transportation.
Based on an analysis of the key enabling technologies of a digital twin model for waterway transportation, in-
cluding big data monitoring and analysis, digital twin model construction, real-time matching and interaction
of virtual and real model information, data-driven control of virtual and real models, and dynamic visualiza-
tion technologies, the research and application status of the intelligent manufacturing of ship systems, opera-
tion management of waterway transportation equipment, intelligent life cycle operation and maintenance, vir-
tual scenario construction and virtual experiments based on the digital twin are analyzed in detail. On this
basis, digital twin technology for waterway transportation is summarized and predicted, providing valuable ref-
erences for the development and application of digital twin technology in the field of waterway transportation.

Key words: waterway transportation; digital twin; intelligent manufacturing; intelligent management;
intelligent operation and maintenance
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Fig. 1 Application analysis of digital twin technology in waterway transportation

2 HFFEXBERERAK

21 ARBEFEEMNSSHHEAR

AR R SR BT AR A BOR B0 R . X
TR AR AR R R I RCR T Bl R
F14 75325 MDA S A Xk 2 A A0 1Y) 5 ) B A T DR
BRS04 S SRR SR R A AT 2. R
S0 5 A B A R S B 2R AR A K G 2 I
R SRR RE TR, LR B R A L Ks b B KR
PEAZ I X TR S =, L as A 15 4
S IWNNE IS 7/ 11D IER: R i PR V& ERS LR D S
i S PLAE B S Sr B R SR IE A A
F1R) R SIS TR A5 JE S R D e R K 3l 47 i 14 T 2L
Jent o A, I 1 Kz e A U010 B B R 4R

MoK B 245 2802 05, fn, TN
FI PR3 2R S8R 5 B0 85 A5 3 T B 1 AR 23
i, BE X B0 R AT & nT BAL AR e, AT LS B
FLAT BRI S A R A 2 A

22 HFELEEEEREAR

B AR A B R W] AN FH 7K 2 26 4 7 i (1
K5 T 2R BB il e e
P14 22 5 T, T BT AR A A I A R L
REANSCHE . A& 2 TR, 7Ki8 35 & B 28 A IR )
P S T T X AN [) N2 FH e 55 0 BB A5 5 0K, A4
LT 1] AN [RAF 5% X 52 1) ) B S AR 1) 8 - A A A A
R ZBRLARE N RS TR AT &, B
Wy B SR N FE B B AT AR, BRIE BT AR A iR
Py B0 SR () S B0 RO 3R, LG R S PR A 5T 5



5551

F LA B AR FORTE K % iz il U i v T BT 3

R FE T R SE (VR) SR AR A Kz 3
o —HERIR AR S 0 BT ik, T A A B
By 2p e R B FE AR [ P Ah Tk
BRI R EOR BT 2 . PN, R &

ST R ARAEEE | MR E 2 ANAE I B Jey B R AR
A Ao 47 3w S B 28 25 RN ) B 25 i
J&rR, LB T Y B\ T7 S A, n]H]
TR AR S Bl 1 ) S Y 07 IR E

Ve

B
S e

Wy BRSEA —N PIERSLARI N
I — TEIB TR
| | | | N
IKIBZER I A 7 TR i B REE B g %

5

__. b-‘.'?-.
Bk

W2 oKkEgsime s AR A

Fig. 2 Construction process of digital twin model of waterway transportation
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Fig. 3 Data-driven control architecture of the virtual and real model
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Fig. 4 The architecture of the dynamic visualization technology
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Fig. 5 Digital twin system framework of the intelligent workshop ™"
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Fig. 6 Digital twin-based management of water transport equipment
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Fig. 7 Framework of full life cycle intelligent operation and maintenance of ship based on digital twin technology"”
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Fig. 8 Virtual scene construction and virtual experiment process
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Fig. 9 Open simulation platform™’
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