Total 198
No.2 2026

/o T A

COPPER ENGINEERING

R 1983
2026 4F47 2 1)

BT F ZHEHFFEEARUBEAARSES N EHE

MR, Exm, AE, N, x| #®

(IH4SEERARARATF, LT B & 330096)

A EOHG G AR LT SR | LR Y5, $ ST Unreal Engine 5(UES) 5148 58 5 ek BOR M52 1Ak = 440772
ARG B R A A SRR R | S SR IR SR A A OCHEOR , SRS | ARIER B A R LY AT
AR . G RGN A BRI . 1SR R BRI AR IRE , SRR AR 40% DAL, $RTHA AR 20% L, i

Tl E AR BT =T B

KR AR IR TUY ; Unreal Engine 5; 18R AR BV g AL ; Tl Akt

doi: 10.3969/j.issn.1009-3842.2026.02.010

FE 4 S TP273; TF088 EAFRIRAD: A X E4S: 1009-3842(2026)02-0099-09

R TP B E R 0Ty, 1
T W Rl be . 2GS . T O R i 4
e fbae i B, BA RS ERIE. 81758
SROCHE , WEINZERE 200, WA R S MRS
ZYESCADA . DCS RGMAMIL KA HaH & 551
IR, MELL B IR 25 2 0] A5 Ja 5 I 2 el o
B, B E ALCRAE  RK R eah, b
PR R i A58 A (45 SIS W0 55 T 2 AT o ™ ek
o P, d DL A el BRI R OF
AR RE T 4 S A ofe A& J iy 1o s

B AR A R Ao ) B SR ) R LR AR
B R AR T S W O S T
A RaER", TERSIR R E T T « Glaessgenfff[g]
TE NASA HARR 5 b i 2 B e 2R AR < e S8
SR FLSN™ A% O R 8 v ask
AR A i A A R i b ) F AR, o
PEAHAE Toly 4.0 HP A0 R S LA 5 7 61 4610 3 3 Szt
s M =4 B BN o7 2SI T ARBUAS (TR B e
ARG FER AR T 575 R gk
P AR IR S AR Y 5 S R R, DT SRR T2
TR 0 4 T W A Ak 5 Miller 252 3 4 14 8 1430
HUAH BB SR 5 23 TR AH DG I A T LT B ke i A
BRI EEME . 7 T 200 1 B07 2R AR 38 o B
Yyeias s | s JUOCIR Ay =, s B I0R

iR B 2025-09-08; f&ITHHEA: 2025-12-23

EEWE : VLIHBUE S H AL R RHIF H (RD20240401 ) % H)

TR SR WL 2= A 0], SEBUX AR 7 i R AR R
FANEHER Z1 S h A . AR MRS < BA”
RANA I PR E I | AT, fEMIERE |,
) SE AR P A S W BRA T R A L L, RS LR
DZ RGNS R 310 = V2 WP 1| SR P i 7 R
TERCTF AR A N AT, BRAT 7 STl I 22 H R
FR o 7E 44 54555 )2 1« three.js HF A& B9 = 4E v 41
b 28 G532 9 0 BR L G 32 o 28k v ik 1 5 44 )
B, ELARRSAS B e e, TR 7 20 fips LA
T BRTEE FAE SE OPC-DA £ R A DCS & 48
WK AR, BICHEEE T GiafT H M4 2B e
P, R AR . BHgs R RS
S R A AR SO AR R S TR, O R T
PR Y B 2 AL TR, ORI e AR b sh &
PR, R SO Y A AL . 2RI S g
A I SRR R4 45 7 2, K RS Bl AR 60%
{HEET WebGL T Jed RABAELE IR TS | A
T e fil AR AR I, I H AR B R 5 88 ol 55
FHRLE, DT RR S T R A B i — 2
BIRF AR AT, ASBR ST E A A “UES 5148 + 14
RIS +Vue it =22 A5, LT LT Y
fig: MR E S S ISR B 55T 5 28 H
WAL AR Z LSS Vue MR X RS, iR T 1%
4t WebGL i Y4 M IR 305 RTSP i /& 43R [ #; LA

EHEE N BER1996—), B, WAbAZRIEN, i, TR, FF5 70 . BE2s: 5581k, E-mail: yang.dc@foxmail.com; {E/E#

XIME, F52% TR, E-mail: 100481000@qq.com

99



Total 198

ook TR

JEE 198

Z RPN SRR AT, TR BT SCHE LA
FAERYHTER T, RERRR AR R S s T AE,
T T ARG T REAREOR Sl T e
R, JF A A . A Sk, POl
(point of interest ) 7ENL . BRI TR, FE
Yy BRI —HE AMSE R — A A PR

1 BERBUR AR
R RIS R Y B SR B2 | 51

JZ g5 R HIE (K1) .

DAZEAE B2 BE Al 5[] OT(operational
technology ) Bfs S — 4R RVE R | A B 55, il
1 OPC-UA PFSUHeA LB OT JZEUE FI IT (information
technology ) R GE M S0 H% 2, I I H datasmith 572
FPAL A T HLR R G = R s B A, — [R5
A 51 R A5 R R R L T R ZH A
I GEAT I R, KBS 55 B Z , B
Dyt g e BN 55 T RE o

B RGEBEIHE

Fig. 1 Overall system architecture diagram
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Fig. 5 Production data control
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Fig. 6 Automatic inspection
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Table 1 A summary of comparison of the model before and after lightweighting
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Application of 3D Digital Twin Visualization Technology and Model Lightweighting
in Smelting Process

YANG Dechen, CUI Jingrui, GUO Chunyi, YING Ke, LIU Ye
(Jiangxi Tongrui Information Technology Co. , Lid., Nanchang 330096, China)

Abstract: Considering high complexity and high safety requirements in the smelting section of metallurgical industry, a lightweight 3D
digital twin system architecture based on Unreal Engine 5 (UE5) engine and pixel stream push technology was proposed. Cross-platform
low-delay visual monitoring of the whole process of smelting section was realized through key technologies such as multi-level model
lightweight processing, multi-terminal deployment of distributed pixel stream and real-time data-driven model construction. The system
integrated functions of production control, data cockpit, automatic inspection and equipment disassembly, reducing hardware costs by
more than 40% and increasing production efficiency by more than 20%. It provided a general technical path for metallurgical industry
intelligence.

Key words: digital twin; smelting section; Unreal Engine 5; pixel stream integration; lightweight model; industrial digital model
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