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Abstract; Manufacturing errors and welding deformations in manufacturing and assembly of ship
components affected the success rate and efficiency of rib plate pulling-in assembly. Therefore, a rapid
modeling and assembly interference detection method for large ship components was proposed based
on geometric features. The method defined assembly features, used the improved ASPacNet to accu-
rately identify the assembly features, carried local reconstruction and splicing out, and detected as-
sembly interference through a time-domain intermittent fit clearance calculation method. Experiments
show that the modeling efficiency of the method for large ship components is 66.01% higher than that
of traditional methods, the root mean square error of modeling is as 0.206 mm, and the interference
detection accuracy reaches 98.81%. It may effectively reduce trial assembly and provide a new techni-
cal means for the efficient assembly of large ship components,
Key words: assembly feature recognition; rapid modeling; large-scale components of ship; rib

pull-in assembly; precision detection

0z b R SF 538 RH A 22 Tevk — O B R 2
kﬂﬁgﬁﬁﬂgﬁzﬁkg%ﬁﬁﬁ&@iﬁii’ﬂpﬁ %gééﬁgm{%%ﬁaﬁajﬁgﬁ}ﬁ%@ao zﬂj%@
T LB B A 5 B4 B A e TR B TR D R T R PR
TorBE I TR A S B B B Mg SER IR AL ORI
4 B I v M I 4% TR 4L ST R A B QnAe] R 4 P 2H 37 2 T [R] R 0T 1 4 ) 2B T
USSR AL . Sh B K BB gy g PRI ERERI I 2 AHOCIRIE 7 9 52
S 25 A T 4 A s I R R L Feo MR BC T B g Se i T 28 hr A
B Vs T R R TR A i R 2 A AR Py LA SR SN e Y i ke AN ODIE TR RE RN
Y TR R B e ARk
SR B Ak 7 %0 77 it 26 e 3k 2 14 AT 1 400 4
- FLEL A i 2 7 i 2 TC NS 2 1) R ) OGO kY
Wi HH.2024 - 05 -20 X
EE&THE . HK A REFFE 4 (52371324,52075229) ; MY AR B 4 P AR e LR 0 e 2 e B ST i R 2 )
HE R T SR YE DT H (CBGO1N23-05-01) {9 K DL 5 AT 360 U E AT A Bk B A AE 19 7]
. 1636 -




F AR AL P TLAT R A R B T A I O i — i R X &KXk %

BT A BB AR 1) = o {5 B R S B e
Ml . B = 4B O R M B 25 &, &
2 B0H DR AR BB B e B A N s
IR T AR AR . N R A I
28 RO A 0] R, Ay VR R AR T B AL R AR — Bk
(RANSAC) Bk AU A T 5 4K U 43 %1 H A A6 44 1
Moz, MRS SR F R W PointNet++ 51 =
P 245 5t 43 B 2 B0 T ) B e DT R BE L
U T AR AR R . BB LS X AN [ 4
I A TR M — o 35 T 2 TR 2 T BN T AR IR
7 2% 5 A USSR R (1 B — R A R SRR AE
50 3% AR 5107 3 T v 1 ) — BOME AN R 0T R A
UYL AR 42 25 4 L S BT A AR A = v o T
FRAE . I8 R ] DBSCAN % Ji B 2K 3k
PUMSMER S5 2, BEAT 25025 B8 A 00 A A = 4 05 = 8K
e T = . AR AR S e i S s
i1 S R R 0 4 R A A R BT AR L B
fiE . MIAO U —Fh 3L F = 4 i = R 1
YU 7 5 8 05 2 B 5 B BK 1 A A 5 305 )5 1Y
M Ol e RS T TR R B AR R 5
i T LT 450 St T = 4 05 2 A9 R 5
OB ERA A B B P L AR AR AR
TIEHE B 5 A5, 25 8 7K 03 BT T 4R AR AE SR U1 Al
H o, YRRk 0 R85 B 48, SR 5 2 VT e 7
LRI B B (O A N e IR M 7 Ll
HAFFAE . 0 WAL T B R S i 28 X il AR
AT EE S S TR TR s
25 . DUAN S557R] R A 28 1) 26 X = 4k B0 A
2 HEAT T 5 22 T AR 2 T Y B AR O
T UL A (B 5 0 K B B R A Ak R A A
AR BRE S, ST AR R E R, b
X ADC B (N RIS S i R TR AR E SR
s DA KR = R R AR AR B E LS S B0
XFF- 4 B TR 0 5 B, DL R 2 37 2 A ) BF
TR,

Sl ASCRE A RO 0 A% s 7 24 14 /N 21 ST 2B T o
W AR ST B RUE R VR A RS L B
J5 AL TCE AR A 4 ST A B L R R T 4 ST R
FO AR . 2057 9 2% e R FA% 22 FL LA 45 AF i 3
B AR A B8 A B — 3 T LA R AE Y A0
R ) e 0 A % 2 T 9 A T Dy v i o
PR BRCR 4% 2 37 1) JLAn] 28 i R AE A 2 R i el g
Fic 5 FIEASE A 38 3o il 5 B A DI 42 2 T o A A A
B A 0 Sf g i L2 A U A A ) A ST 2
FERY 3 o 75 A2 B3 A e e ARG A 1) B R
0 0 2 7 2% T 3o AR R A S B T T

Tr o

1 HAxBAHERF %

— W TE I AR L 2 1R AR I E L ol Y
MR R AL I R R S S . B AR 2 ST Y
R A Y — PhoRE S B % T R iE 55 sy A R B
0 R R A Y T S 5 ik ol e A U AR LA T
(9 T2 R L 0 R A R R A 1 A T I
P07 A B DD SR R 9 T A AR R R
) 1 ey S 7R 2 T AR A 5 SR A Bt ASPacNet [ 4%
WU AR U BE ) 1 14 % L AR AIE 5 28 T 0 30 - )=
1 4 SR W S K O 9K 3l A R
JEE A P PR A
L1 HAIERARSH

R i A o ) A5 AR BE R I B A
e MR EW k2 A NRHEAE.
I S B X Jo AR T A 2 T P RS 2 ARG 0 = 2 3 ek
A OGRS R I R B A IR R H
it 482 R {EL R T S B A A R 47 A R AT A DRk A
AT T3 BRI AR, g b %) 20 57 28 e 249 s 47 42
T 3 AT B R W A B I Y = DR 3R BRI A
A7 T RO S T ) B n AT 1R

B
I

AR5 RIIRE o 2 P [ R 332 32
iR E

i
w®
R
iz
w
=

B i =7 = @l $=
R

EEEEEEEEE.

E1 BREREFSERSHF

Fig.1 Analysis of interference factors in rib assembly
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Fig.2 Schematic diagram of dimension deviation of

rib beam hole
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Fig.3 Schematic diagram of longitudinal welding

deformation of longitudinal bone
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Fig.4 Example analysis of component assembly features and database establishment
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Fig.5 Schematic diagram of ASPacNet network structure
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Fig.6 MA and mloU of different networks on

component assembly feature recognition
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Fig.10 Schematic of point cloud reconstruction based

on edge constraints
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borderline reconstruction
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Fig.13 Schematic diagram of model stitching based on coordinate matching
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Fig.14 Schematic assembly diagram of rib

pull-in assembly
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Fig.16 Obtaining a grouped scanning point cloud
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Fig.17 Large-scale group reconstruction process
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Fig.20 Assembly Interference Detection Interface
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