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Research on Monitoring Technology of Equipment Processing Based on Digital Twin
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[ABSTRACT] Aiming at the lack of effective human-computer interaction methods and the low degree of visual
monitoring of the real-time running status of the equipment in the production process of typical aviation product assembly
production lines, a technical solution for operation status monitoring of processing equipment visualization and simulation
analysis of processing equipment based on digital twin theory is proposed. The program includes model construction
and optimization, NC program analysis and pre-processing simulation, software and hardware communication and data
transmission, real-time data acquisition and simulation functions. Finally, it is verified on the assembly line of the aircraft
engine external culvert assembly that the scheme can be used for NC program processing simulation analysis, online
monitoring of equipment status during operation online monitoring of production line status information and real-time
three-dimensional simulation.
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string string_G = "G[0-9][0-9] ";
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string string X = "X((\-)?)\d+" + "(()?)\d{1,}";
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Fig.2 System technical architecture
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Dictionary<int, double> n_value = new Dictionary<int, double>();
Dictionary<int, double> x_value = new Dictionary<int, double>();
Dictionary<int, double> y value = new Dictionary<int, double>();
Dictionary<int, double> z_value = new Dictionary<int, double>();
Dictionary<int, double> a_value = new Dictionary<int, double>();
Dictionary<int, double> c_value = new Dictionary<int, double>();
Dictionary<int, double> f value = new Dictionary<int, double>();
Dictionary<int, double> time value = new Dictionary<int, double>();
Dictionary<int, bool> G8@_value = new Dictionary<int, bool>();
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Fig.3 Parsed data type for Dictionary stores
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‘_‘i‘ » »
RESEARCH m%rex

PRI AU M IR 2 3 3 sl i 25, T TR FE AL, 32
BIRMERE A
2.4 i#HBhThEEIZIT

SR s VR Dy s TS TR AR PR A
i SRR SCAAAR A D S T 8dE . JSON A% U2 —
T Ay 3 FH 9 4 e R 5 e 4 =X, AT (R A K
Vilnlig A AR TUR MR A, PIAS SCR FH JSON A% =ik
M TR LA A . e CEA R i T8
SCHFAFAA B, R 5 1 R B ] DX B, e 2842 IR T2
B3 A AR 2T AR O T AL b B et ) 24
IR B A5 N B B | A 1 DR A5
SR NI TR SCPF . K2 B n T BE SR
ABHE (I My SQL) HR AT i H A A 8, il 7
Frs o AR R D3 S T ] A B A A A AN
LT A SN R A EA T8 DRI o3 AT
3 BARFERRIE
3.1 BRIEFREE

H T AR UM BA I A 7 2 R 7 2 A R U 7 5 8 5
PR AMBRBILIFL 2R 5 28 4 m] A0 A 7 5 SR fL D RE B9

El6e NCIE<SELMEE L ERFEIEE

Fig.6 Comparison display interface of NC commands and

real-time data

78 [Emonthdata Gtestot (myink).. ] Data @testoL (mylnk) -

S Sues Ber-Veeliss Bo Doy
Time ActposX ActposY ActposZ Actposh AdtposC
PILOTS9 1453400390625 -600102005004883 2002516021725 2:37819784189363
1L:0800 1433400390625 -600102005004883 2005160217285 2:37820124112881
110801 1453400390625 -600102005004883  200251602172852  237819784109363
1:0802 1433400390625 -600102005004883 2002516217285 237819784189363
110803 1453400390625 -600102005004883  200251602172852 2378167248769
110804 1453400390625 -600102005004883 2005160217285 2:37819784189363
110805 1453400390625 -600102005004883 2002516217285 2:37820124112881
11:0806 1453400390625 -600102005004883  200.251602172852 2378194426584
110807 1453400390625 -600102005004883 2005160217285 2:37820124112881
1L:0808 1433400390625 -600102005004883 2002516217285 2:37820124112881

o o o o o o o o o o

E7 HiEESERFENIGEE
Fig.7 Stored factory data in database

FEAth b g DR SEBR AR 5 iz % LR Sl
HNRIEPLI AR 2, Horh @ & 6 D ulifin, 0o 1 abfr
A sh I HEFL 2 w7 TF Tk 3 vl 3 ahifilfL 4 0
AT TI0E 5 ulhAr [ sh AN 6 ulh (i Tk ; Horp
2.4 3K N T, 5.6 Wi i HLds Autifz,4 4~ A 3
sl AR A TR E AR A 3k F] ( BECKHOFF ) 2
F PC i Tl ¥ #i4%F TwinCAT ( The windows control
and automation technology ) SZ PRI 745 il 5 K P& 4
TwinCAT 7R3 R G0 o0 Mt — I P
TR S, el i oA LA R IR B 1Y FE 4, E
FERIBLR I 3l 5 & PA— 1) RIS LR R 2T
A

PE#E Unity3D 5| 2 FF & A 7= 2 S s 45 05 50 i
F 45, Unity3D & — A28 A 1 Llb i k5| %, F
2B EIEACT B AR w2 X, 24
FRASER 3R IS 79 VS (Visual studio ) 5 R8I
R HAT I &, FFRIEF B C#iEH o Unity3D 5
TwinCAT 2 [0] A% (53 i ADS (Automation device
specification) {5 PMGHETT. 7E TwinCAT RGEHT#%
A [R5 B 28 #1382 TwinCAT ADS 5.
RS FIT AR B SE PRI A R T = 4R
BB B Ml s B BRI RS e o S A o
3.2 EFFLSFEINEERIT

FESEBRA P A P ANl A P RS
BEHS R BT WSS, O T R B L 4 T b R R R AR A
LTRSS E R, RGNS T
AR AR P B ARG B R L, R
SEIAS A S B A BN AR AR A B D)4
Ui, A=At manE 8 Frn , R I & IR 1B R
Ut (e A ABE 7R 5 R B O I, 1 n 4 R A e
BRI B B AN 9 R .
33 WiKER

RGN EZEMRFR VRN RG4S HB 7 DI RE I 56 |
R AR E  RE AN TR G S Wi

E8 SMNEENEREEREERE
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