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A Digital Twin Assembly Model of Complex Products for
Human-Computer Interaction

LI Juan
(Jinling Institute of Technology, Nanjing 211169, China)

Abstract: The quality of intelligent assembly of complex products is an important problem in
their assembly. It is necessary to study the designed digital twin assembly model of complex
products for human-computer interaction to improve the assembly quality of products. On the
premise of ensuring the safety of complex product assembly models and effective controlling of
data risks, the designed digital twin system assembles various digital assembly data based on
physical product, builts a digital twin assembly model, and generates multi-view dynamic of
complex products based on digital twin AR technology to display product assembly. The as-
sembly process quality optimization method based on Copula function is proposed to optimize
the assembly quality of complex products. The test results show that the designed model can
complete the AR multi-view dynamic generation of complex product assembly, and the scoring
results are above 0. 90, which has a good human-computer interaction effect. It can realize real-
time management and control of ship product assembly, and the stability value of quality con-
trol is lower than 0. 45.

Key words: human-computer interaction; complex products; digital twin; assembly model;

multi-view dynamic; quality optimization

:2022—01—21
(2021JSJG641) 4 “ 7 (B/2021/13);
(202101225008)
(1980—), s s s o



38

16

[

[6]

[5]

7]
’

o 1l

[4]

Pl
it

i)
EoE

(EA
2 4

EEEEN
IEEEER
eess

EE &
FRER

BEXQYE

U153

P

LoEREH

HNRE
HRIRXEEH

v

kg

Jfl 4 | Copula
R

B

]
ETEER
]
]

¥k
R < o B

BEEOME

BRNG
e
W H

AR &£
SHAXHEH

FA R KR

AR

2)

[9]

3)

1.2

AR

[10]



1 17
P, . A ’ M )
’ ’ [11]7
. A
M, A , M
, AR .
AR s [12]
R..S..F. . . .
A b b AR V’ .
VE(R,.S..F) (1
U, AR : R, ;C P
. b o C b
P R Top ;. C P, s
P, , . P, .
v
ru.p
— PeEP
r, = 2 (2)
TN
:¢1 H D) )
° w(]),a) ’
DY =) G — 1)
w(p.a) = ¢ At 11— _ 3
\/ 2 (rp—7,)% E (royi —1,)°
i€lpNI, P
dp I, .
Cl)(pya) 7(()(,0961) ’ o w(l),a)
[71,1]0 ) P v )
P = g[r, + kD0 (pa) s — 1) ] )
uGP’.
R (5)
Dlwpiad
a€P,

1.3

AR

o

7C:<(:1 ’Cz 7"'9(/‘}\,)

1 1y
o, = F T (6)

L R

p=CXr,, D)
, N



18

38

[13]

S,,S,e {Sl 9529"'

“aa ) S,

[Un ’uiZ) L] [u;.kﬂ s Ui ) s

a;

Qa;

I(X X)) = gm fo (v D log,
ICX:X, D =1(X)— (X,

I(Xi;Xifl)

flx)
a A
5
ai—1
Qa;
X)) o
1

o

a;

.S,

m,

’

I:ui.jf
Wk

HOX) = [~ AJf(x,-)loguf(x,v)dI,v}g

’

I(X),

’

R(a;

12

1714;‘/‘)5

o

J=1,2,ksk

[14]

’ Q;

;S

?I(Xi

V((X,‘j
e ) =1—([I(X,
P (a.i “I’qu )
A2

Microsoft Net Framework AJAX

AR

24 AR

o

o

X,-,

Qai—1

.I‘Gau. ) = C[

’

)

Microsoft Visual Studio

R(O{i ,,ea’)i|
P(aj‘quJ)
X -/HX)]

b

X, H(XD)

f’} T (l‘, s L )d11 dl',fl

;R(Oli

ft,l (;T,‘)f,lr . (Iifl)

TE€q; )

W14

X,‘—1)

[15]

a;

)

Copula

o

;a:{a1 229" 0y

’ [ui() s Uj ),

N

(8)

9
(€]

(10)

I(X, |

(1D

(12)



(a) (b)
2 AR 3
4 5
A=dist(X,Y)= | x;,—x, |
A'[Il
§=="2X100%
X
{An € A|A>(max+min)/2}
Ha) ’ FAN
AN ;max  min
8
1
/m /m /%
1 20 2.31 0.01
2 20 22.48 25.12
3 20 8.42 0.02
4 20 24.78 18.21
5 20 21.72 28.01
6 20 6.21
7 20 2. 89 0
8 20 1.51 0.01
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