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Construction of Training Dataset for Aeroengine Shape Point Cloud Feature Segmentation
WEN Siyang, ZHOU Laishui, YAN Jieqiong, HU Shaogian

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract: In the process of aeroengine shape reconstruction, the shape point cloud data needs to be segmented into smaller and
coherent point groups with the same attributes to facilitate subsequent point cloud data classification and extraction. A method for
constructing a deep learning training dataset for segmentation of aeroengine shape feature point cloud is designed. The
characteristics of the aeroengine shape is analyzed, and by combination of the theoretical model with the measured data, a point
cloud training dataset containing the aeroengine shape characteristics is constructed, which includes the discrete point cloud of
theoretical model designed according to the typical characteristics of the aeroengine shape and the actual scanned shape point cloud
data.
Keywords: reverse engineering; aeroengine; point cloud segmentation; deep learning; training dataset

0 3|5

AE ] TARGTSL , = 4E ORI SEWSME A1
BRI T 56 1 AR X s R
PLAIME = e i it i Fe op | T SO SNE = Bl
Fror &) ARAFEE /N G2 5T BA MR B LR s B L
FIT 2 )5 s BRI 4028, IS X PR S 2 Bk AT
FA T TG0 Ak A R R
RIPEFRDT AR S R R
REAR A HAG A 25 & S HLAME R AR 23 B Hh R . TR 2 2
> im R AEI R AE | X pl 28 2% FEAT I 25, TT LA B EX
Ul ENEway 3 € i = SRS SR 1 =N DI R CIF EFS WN(]
X i BAR EA T 4026, E HCA b 58 U 25 R S PLAME A
BARIIES

FIRGR 2 ) e T A mBdE &) e A R R o
Bl NIRRT R AT N R 5T, — MR 2%
A F A U248 ModelNet40"! . ShapeNet“m 4 Ho
Fi8) = AL Ay 7 B A0 T LTS | A TSR A DI R A T
5] 2R 26 X i A5 A S AILAME R 43 #1465 5 1R
JE o N T DRI A [, A SCHR Y — T A A S R SR

HEEWH . BR A RPF2EIL4E I H (52075258)

SN BIURAIE 5 = B AR 10 07 1 o I XA A s PLAT
AT ST TE , o Wi s e SR SN R il P4 35
HREAE, IFBEAT 02K . SRJR AT UG BRI 1F th— R 51 A
AL zs R SN ACER A FRAE A — 2 BRI AR I 2R A
= IR S AR R LS HUAME S EERRS . Rix
L6 i 2 B R B ) S AR AT AR B i | B 28 A
A bR BT A K IHLAME s = B .

1 MZERHNIMCFIE= IR IR
BfgE

1.1 MEEFPEIMEEES T

I T I RE T ZAL S K S HLIY AT Bt 2R 5 hm e
W, Hol i RS WL LI A s K AL R B
Tz —  BA N ke PLE W B R SMERHIE, e
AR B IEE , dLR T 2 A LAY B B 22 T F A A
ERNE I IME L, AFELS 5 A ShHLLE A B A
(7], (X SEATLI AR 2 o B e R R A e AR S AR AL
THAFEISNERHE, R HEETENLIE 2 1o 1 PR
P SRS R SN

F—EFERN SO (1995—) 5B IEHRIM LB 52 AR B 05 1 B A i i S il

- 81 -



X B, TR SRS ) G

ey (hy
(a) WP-13M9ME (b) WP=THYSME RE F
1 EEREZVBIMNEER

XFSEBR AT A A S HLAME LI AR AE S T 2B, W] DL
S5 R BHIIME £ BAFAE A LI BE 223 s A |
R T R LI AR iR 2 TR

(e) M

2 MERMIMNEEERHE

1.2 MZERHVIMAFE =R PR E
EHE

TS R BIHLIME 5 TR B 24 S B 4, T R
RS A B LA AR o Bk | v M | 28 A v R S
P, RSB TISR T DL AR I SO RS A &
SIHLITEAT MBI A B R S EE A s &
SIHLAMEARE B R . ARSI UG SRR A B
FYBRIR R | JFEE X L A i R AE 1 B P R S48, 45 5
A AT LU 5 HEA T AR, B TR, Al ISR A il 254
WAtk . ARSI HE UG R4k UG NX12.0,

HRAEIRAS BRI 2S & SHLANE B R fi 2% 5
BI85 UG A HEAT & fizs & SN RRAE Y 55 L 4
H A = HEEOAA R 2L, aniEl 3 T,

4
TN

(a) WP-13 15 HLIF [ A (b) UGHHEE 1 1 5 ML

(c) WP—13%8& {4 5] F (d) UGEHERL (A ]

3 MERHVIMNEILAEHERE

- 82 -

Sh Tl R A T ) i AT AR UG AR
PFIEDIRE ARG T L B3 — A SRR A O 2 T
AR R RE . X% = AR A AR AR I R S8
BEAT AR S, 30 T I I 22 A Jl A0 R 4748 SO 42 o
T A R i AN [ 435 A 2 e S HILAME RRAE 1) — ZE A
B, SRS — MR A 4 TR

B4 —EBHRREM R R E

MNP 4 T DI 5], i B R R AT IR e
TORANGER ik Le ML RURFAE 1T Ao SRS A il ik S A 1Y
JFREAT5E SO, IR SR S, SRR IR T RE X X 28
FGT AR T — A SRR Y Excel RT 3%, ATAR 5
B RE SCHRST 2K X BB R B B — AR AR T A
DU S EE ., FAIERSTE ORI IEANIEL 5 R

TR | B
T | B
T | b
THEAITE | o

5 EMERRFHMERSTEX

A AR I B R IR T TR AT BB, 4T
TEERIFIR L 5L SR HE Y Excel 4%, UNIE] 6 FT7R . 4
AR R 5L ) 25t 5, RT3 e R i B2 i, T2
BAE SCAR R — AR AE B RS8R L — S R A7 20
3 VA A X S SR T, T LS B | A A R
PRI AT I SN ARE

A B C D E F [ H
B PART_NO  OS_PART_NAME  ZXUIJJJF  CHUIATE  GRY2JIE  GHW2i0t:  HWBHLTE IR
2 1 10 690 10 660 1 [

jixia

10 690 10 660

Bl6 EBHIREIEEIRE

RS S B TRAF I R RN 7 7R Gl
SR, T LS B AF R B i AME AL A, AT LA
K7 o SRR R A A B b H LI K



cfEEEA - L&, F - AE RIS B E A AR E 6D SR M sk

JERE AR 2 TR AR IR A, T A AR B 22
AR K S HLIMERRAE B PSR

7 EMERRREETEE

X AR AR, B B AS L AT DL — LI 1Y
BARIME AT LU AL SRR ME B SR i 4 o s A
PERMEERIE AT LS AR AR i R . A S i &2l
HLEMESLAVERIE 4 = AERORARR OO AT A 8 R,

I

W %ﬁﬂ .ra”\

(a) HALARFS A2 (b) HAWARFRAD (c) HAARER e

\ - ¢

(d) AR (e) HABMEEL e () HABARTRF
8 EH&SMmETEHIMEHEEIER
ISR IR AR B &

2 MEEHIIMNEFHE = = H R
ZERRIEL

N T HIVEUIZRAR , o5 BORE A Y BB AR R e Ak Oh 51
IR SEPRA S K B HLAME 148 5 2 s 4 —
AR BB s E — 3 FIAR % BOZ AR HEXT 1
WG HEAT I FURHRE s 55 B T i = SR AL i R4k
SCPFE S,

2.1 MZEXRDVSMEFHE R ZHIEEFIME

AR UG IR A ERE = 2 B8 B SCIR IR 808 prt,,
JeH UG #7770 sl U, SRJA , (] MeshLab $TJF
X sl UM, ffH MeshLab B9 i = R FE D 6B, %8 44>
stl SCPFFEAT B 51 RAE SR AR I ] UAR Jf5 1 22 0 265 1) 5
SR TRSE SRAE 15 2 SCHF R A B R Ak 1 £ B A
SESCHE R . M T L PR 1 L = B AL ik 1)
F o FTAASCRAEM R TIN5 B . RS, stl
SAFFAL T xyz ST ZSCIFE S T8 R AR BR S KL
B R = e AR bR LT AT

PR R 2 0 PR A 2 B0 a0 R 5 S B AT 25 K Bl L
SRR ATAE— 282250 AR SCAE I B i = s e v s
T BRI R BHLSME S s AR T e SR T
ORI BERR PR AT SE R AR SCR T B =S & sh HLAME

S B S8 Metro Scan XHRIE 1) 5B & shBLiEA T4
TR, AR B SME A0 5 = B an el 9w

B9 SEERMZ=XRIVIMNERBRZHIEER

[RIRE  EAATIZ S B 2= 2 S AL AIMIE B 1A 41 4 K di
Ja ARSI &S — A BUL A SME RHE R 5 2
B SRR 5 19 5 S 14 70 5 B ) R Ak B
22 MERBVSMEF IR ZHIESES
RiE

X ELAT B 5 2 SO T X8 I AT AR B bR T Y
ERERARE N < 1) 5 23 FIBRIE ; 2) $4 ) 2 L RO BR HEXT i =
BARHEATIR T 3) MR M R s IR 5 B, — M
AR YRR R S 2R R i e T B X il = SO AT
TR, BT SCHR T SRR 7%

LB ) 3 SR TEAR AL AR 0 25 150 B R
HE R B 7 G2 R AR A A MR E A T 20 2, T
e CHLE XL WL ANLR TR, A7 —
b 73 207 R AR AR YR SN T AR 7 L b A (4 2 4R
AL, T B0 A IR A R 2 ol /T 45 14 4
B PR TER AT R 23 2R

F T AR SO H b e ot 2 & s HLAME 5 = Bl 3R 47
FIES I, BT LA g BRI =S S h LA RRAE 28 B 2E 47 4R T
M T SERE A 2 R IR 2 A O ST AEAE R A5 5
PRSP SE R IR 2 SR E R = BE, 2
JE T EXER AR5 B . AR SO B AR 2R (5 RNk 1
B

®1 HEGEERZE

HERR REER
T i 1
GINGAN 2
A 3
AN 4
ma 5
i 6

BEs K BIHLANEARAE 1 A5 2 B bR v R s = G
Bl 10 s,

2 IR T A SR @ BE A2 A R AT L, B
P it i Bl SCPF 1160 A, Herh LI S K B 420
A IR RFEAE 740 4 BB E T B EE 5 LR
FMBAE B ARBE 5 R AREE , R T A SO i @ AR
ESNES- ST E YT

- 83 -



i

SRR -

L&, F - AE RIS B E A AR E 6D SR M sk

(a) DL 522280 S bRl (b) HLE 598K S bRt

(c) PLIEL 51 5 A5 bR (d) S 25 REE
B 10 Kz#EicErEE

R2 FXMBYBRENEERER

FHAERE HRERER IR
TSR 1 560
GINEAEN 2 623
[ 6 1483
s S ul 3 940
s 3 384
K 4 236

2.3 MERHVIMEFHER ZHREI &
HIHIE

P 4 355 BV AR AR 5 0 S B 1 B B R 1)
ML R T M S B AR 1T LUK bR
TEIF B 55 2 SOl A AR, S HBA 1R hS SO, hs 3ot
RS F B T RAEER B, T
h5 £EA SRR X G 0 B8 B R /N AT BRI, Ol Bl = 4
RIGTRIE 2 > TR B TR R #E B

it VS iR KBS AT ZRAS A BEIEARAY 05 2 B S
S ZBARGE— RN hS SOk, AREEFTHRIER SIS
RN SR ERAE 5 25 (9 hS SCOF B R A A A B
B S x oy 2 AR A R B S AR SR B X (E
BEA s —— X DA 7E hS SO, ARSTE A VS
WA Visual Studio 2015, 7% 3C I/ Y1 25 46 ) 2 14 37t
B nE 11 iR,

potil) BE o R 55 R i V) a%EE Y i

&A}J’f}L’/HFéH WfE=4E [N R b%ﬁﬂhﬁiir& $ BINSEH N sz | N N

B 11 MEXRMVIMERZEBIRIGER
HERREE

.84 .

3 iR

ASCHFFR o3 T T AR A & S HLANE £ i K i B 1Y
PUARVERAE S0 T — bRV B 2 K S HLAME S RURRAE Y
S BRI GREE 0 )5 v e R 35 i 6 M RURFIE Y =
YEIPHIY FeAL S st SCMF)E 3@ 3E MeshLab $E4T S = 2%
FE IS5 HSAR 0 2B 2 R SHLIME A 8 a3 W 240
AR o P00 2 B G BB R A K S HLAME
FHIE T SRR EIEA TR NE A SR T, 5 Kk 26 PR AR AL X
IOE A AR TE S A A8 2 SO P 480 o Al 22 1) 2% 9 0 1)
A b5, SE I T TR AL S R S AL IR 27 > I kR
BOTRIAE | e T SR PR 2 > A T o 2 Bt o B 1
S
B2k
(1] TS, REA BB 4. T i = 508 M 2 550 A A6

HORBFIEL )] HURHE 5 A 3hfk,2020,49(6) :217-219.

[2] BEN G. Segmentation of TIN —structured laser altimetry points
clouds[ C] // Symposium on Geospatial Theory, Processing and
Application. [ S.I.:s.n.],2002.

[3] AZER M A,EL-KASSAS S M,HASSAN A W F et al. A survey
on trust and reputation schemes in ad hoc networks[ C]//2008
Third International Conference on Availability, Reliability and
Security. Barcelona, Spain: TEEE,2008 ;881-886.

[4] LI R D, LI J, LIU P, et al. An objective trust management
framework for mobile ad hoc networks [ C]//2007 IEEE 65 th
Vehicular Technology Conference — VTC2007 —Spring. Dublin,
Ireland ; TEEE,2007 ;56-60.

[ 5] FILIN S. Surface clustering from airborne laser scanning data[ J].
International Archives of Photogrammetry, Remote Sensing,
2001, 34, 227-232.

[6] BIOSCA J M, LERMA J L. Unsupervised robust planar
segmentation of terrestrial laser scanner point clouds based on
fuzzy clustering methods[ J ]. ISPRS Journal of Photogrammetry
and Remote Sensing,2008,63( 1) ;84-98.

(7] PhEAL, BOARE  B0A 55, AR T RER SRR & 4
BURBESELT]. TR ,2009,36(4) :5-11.

[8] MEJIA M, PENA N, MUNOZ J L, et al. A review of trust
modeling inad hocnetworks[ J]. Internet Research,2009,19(1) .
88-104.

[9] WU Z R,SONG S R,KHOSLA A, et al. 3D ShapeNets: a deep
representation for volumetric shapes[ C]//2015 IEEE Conference
on Computer Vision and Pattern Recognition ( CVPR). Boston,
MA,USA: IEEE,2015:1912-1920.

[10] CHANG A X , FUNKHOUSER T , GUIBAS L , et al.
ShapeNet ; an information —rich 3D model repository [ J/OL].
(2015-12-09) [ 2021 -04—15 ] https ; //arxiv. org/abs/1512.
03012.

i B HE 2021 -05-17



