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Abstract: Aiming at the problems of non-standard information labeling, difficult diagnosis of
structural differences, lack of dimensional redundancy and low efficiency of manual detection for 3D
model information, a holistic completeness check method was proposed. By calling the application
programming interface C(API) functions of the 3D computer-aided design (CAD) software, secondary
development of the inspection modules was carried out to complete the inspection and correction of 3D
model information for MBD technology. Automatic capture of the basic direction view of the MBD
model was realized through secondary development of CAD software, and then OpenCV library was
called through Python to compare the newly captured view with the existing model view in the data-
base by using the image SSIM, and the most similar model view image was obtained. The structural
difference areas between two images were extracted and highlighted through image subtraction opera-
tion. Finally, the sizes of the 3D model were classified according to the classification rules, and the
size completeness check was completed by DFS algorithm combined with the size redundancy missing
check rule. The feasibility of the proposed method was verified by taking a cabin car product as an object.

Key words: model-based definition(MBD); completeness check; secondary development; struc-
tural similarity index metric(SSIM) ; depth-first search(DFS) algorithm
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Fig.1 Completeness check framework

1) MBD #5 BH PR 4 A . %35 2 B IE MBD
BERLLE A 7= v A7 B 85 Al i A= 7 B L R
Bl A S AR TR AN A bk e I 2 RS B
B, B E RN =4k CAD B F A A )
RERLHHEAT R IF Al ik 98 APT R i [ A5
R i A SCARF B M EHE B RS B LA R
BEENE IS bR AT X ASRE S bR
PSR AT 4R O 5 0Kt 7 L 2R S5 AR Al 0L S A o
FTHTIRN A A 3] Ik,

2) MBD £ 25 S PR A A, %350 o 3 B

« 1036 -

MBD #5851 5 4l 2 480 A A 77 (14 A ARUBRE 5D 22 ] ) 25
AT SRS BT B APL PSR
X MBD #5278 FEA A 1] 1 48 A o K 4 4 170 1R 1] B
W55 Open CV Ui e h A #5580 1 BCHi i i
SSIM 8 A5 #E AT PF %2 - SSIM $5 b (#4231 1, F W]
TR O 5 A BT (%) 0 Pl FE A AR i B A AR
MBD #1550 48 14 B MBD AR AL, M I
B R 22 5 A RT RE MR/ K R P IR RS
I RIS 080 15 B 22 5 IX B AR AR, B R IR [ = 4
CAD A I E1] 19 22 5 25 44 768 MBD R |-

=5 R



e TR TE S = AT A SR 58 A PR A 2 B R BT S

XURR EG RER %

3)MBD 8 RF 5e s PR 28 . MBD AR
SR R A AL R I T A K A R SH A e 2k
oz A W 43 H i ROST B T AR K A 43 R ] — RS
I Z Wb TE S RAT AR 2 08 i R ST
PIAE 0 Ry Se Xt MBD BER |- 1 R
HEAT T AL B, e BRI 1) 43 2 0 0K F 432 9 LA
KW 0 TR X AT B0OHE A7 % SR ) ok DFS 309k
FEBEIZ S CAPT pREES A i R A R0 5
BT MBD A58 RS (19 58 4 Mk

2 FHEHEA

2.1 MBD #EEHEHEKE

BEHR 4> FEXE MBD #8578 i 56 A4 5 B E 1T 4G
D), A0 455 SCAS A% 2K T A Sk A L7 o D R R
SR L B RG A RR AR 2 TR

: HEEUR R
SolidWorks RS B
APT B

A |
T ke
=

=3 .
5 B,

\

B2 #EMwERE

Fig.2 Normative inspection process
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Fig.13 Completeness check example
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