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Part Evaluation Method Based on Point Cloud Data
XING Hongwen, LIU Siren, QIU Lei, ZHANG Ya
(Shanghai Aircraft Manufacturing Limited Company, Shanghai 200436, China)

Abstract: To determine the quality of large quantities of parts in actual production, a quality determination method based on
scanning point cloud data is proposed. With the help of point cloud processing software and algorithm, the three-dimension laser
scanning equipment is used to establish the segmentation and extraction method of multi-target point cloud, and the physical product

is campared with the theoretical value of the design model. Taking a certain stamping part as an example, the experimental results
show that using the point cloud processing method to determine the quality of the large quantities of the parts is feasible and correct.
The high-efficient and accurate method is provided for the quality determination of the large quantities of the parts.

Keywords: point cloud; detection of parts; point cloud segmentation; laser scanning

0 35|15

TR T 38 40 X0 77 A AT T &2 A TR BB AL T B 0y
AR A SE AN A ik REAL A B AR SE A 7 4k 1
FEAF ARSI XS T8 57 i 0 A 7 R AS SO B, 4%
G AR I 5 SR A AR A L LA N = A Al L ( coordi-
nate measuring machine, CMM) , H:H  AEH K B i T2
FHRAE K25 3R 5 52 3 LA R s e, JF ELxE DL A 4
WEFHEEEH RGNS, AR RS TR
R THT £ 2 A B 5 Ly R AR T L e X 1) DG
RGN s HEAT I, TER AR D 1 2 1T 0, AR A 1
A, P, T E— BT RIE SRR RSB SBT3 T 1
AN 7 3

BEE I B AR AW e VR D B Ul B 2R 456, Ot
SEAREORAE B B8 S R R C AR A AT 2 A3 2
TTZMNH . T RETESEE R RIE E 23
TCIT HIGHL LA B B S AR, 3 T a5 = SR (A 3 A5 T
NEE, BET, I, X IRECE A s B Y B )
A, ENAMRZ A F AT T ORERIRTSE , Herpod T HGEL A
= FWE R 2L F T Laplace B3k SERIHT RGN
B, A0 T ISR AR N RS M B

E&UIE P EF LR IuiH

B M7 % LA B0 T84 1E S P 05 Al g /N
SO A A F A1 AR B R ZE RN , S TR BRI A T, S IG0h FE
oo Rk B BAT - R A P 1R 25 oM, X &2
TR RO TR, 4% 1) S P i 5 IR A T
AR BA B RO (U R R B AS A 5
TR 35— 5T TR A R S B A e e R,
B NP ARFCHERORS B BCHE W) hR RO DL T
WU H e PR = R BC VR | 38 1 52 e % = X AN FEER 9
FEPIAAAR &, BEA T A e SC BRI R VL IE 5 T LA
AR AR5 3% o B M A 2 300 Xk IO A AR i A A LA
X R AR IR, 2 B 2 [ I AR e 2 R A i
IR RO RS, Dy it — AR BO RS BE | i B A TS B
e, Horb 1CP Sk R R 2 A OISV (H2 A —E R R
B, BRI i 0 R He e, ISR A S B AR
W, S3oh AL Y 1ICP Sk AE—E BRI b AT LIRS L
YL B HEAT R R DA TID 3 0T 4 J) e UG, L2 90 R 1) 2 B0
Z R AR, B SRR

PR, 2 T AN ) S PR 3K, BT X GERR I e i =
HRAE TR AR SCHR 1 T R A 5
AL VAR« SE R R TR 2 E AR

FE—EE/ N IESC(1984—) , 55 LT, W TR, AR B9 T 1) S KL MRS BE AN S AR AR |

- 217 -



RS5EBY -

FRE I, HF - AT EF BB RAHF AN RFR

FSRS R SRR A 2 T4 2 2 5l s EA T a2
X AT E R LR BB I S AT R R,
IARHAY Sy i Hofs o5 2L BRI O s FE i = 5
PSR AT BCE L BN T BN R R 1R 22 . BRI
e 1 BoR

1 FEHAMEHITAR
1 HEXE

SHEBOCI I HOR R BE 0% PR | i 0 3R U
BE RS R =4k 5w BHR CAE AR R ) 2 T &
Pt . FRA SRR OURIER R NI B
MR R B DA TR R Y AR
A 2 Fr7s i handy scan 700 FRAE N E 25 s
RAETH IR E I SHNER 1 s,

2 MEIH

x1 HEREBURARASYH
B 2R BA#ER/

¥ B /mm FmRE/ Bt

MR m (X s) kg 31
SCARYIE 0.1~4.0 48 %5 0.03 0.85 2 4%

2 HuETALE

2.1 REEH

TR, T S DL R 05, H
T EE SR AR A REAF AR N 2 SN A B ) i 3(a)
Jis, BRI 2 S o5 = s e bk, O i Je 42
HHRAE TR 2 5 1 S5 BT 5 = B AT 4 AR B, 22
FEPTHT S 43 FUA B b B R AR SR FH G O
RANSAC VLA 503510 i 1 4 25 2 Bt o 4~ F- T8 4
IR e AT e N R RN B TN AR

1) BEMLESE 3 D bla 1 AP A,

- 218 -

2) VAR 0 A 2 B P T P

3) FREBUTA BEE /N T B A 5 (AR IR IC R 2
ZEAFR R EL

4)FER 1)-3) R, B BRI B S A RS
Ji 1 N R B0 2 ARy [ R i

RANSAC 53 B N s A B Bl 4 P LE 1 o A
D P B 2 R B o, ELASE SO

Minliers

= (D

Minliers Toutliers
Hrp :ninlie,.JEll: RN R 5 nuu(liers%&,\‘lﬁ A%
BRI b UGERBLA A8 0P AR, SRS 1
FE R BEE T RN R B RIR TR S =8
3 g A il = SR BUHT IS 7R B B 3 (a) MR
RANSAC AbFRRTH) 2850805 5 1 3(b) A RANSAC £
T2 S5 I B8 v DOURER ST I8 45 = AR A 2385

(a) JFUREHE
E3 ENE4
2.2 BEANER

(b) FEHCE )5 Kt

FERF 5 B AR N B R AR BN B R E
I UARTIEAR A TR G DA s = 8l o 25 Bk, A kit O
R — Pk TR M TINE K B s R — R e &
i AR A A2 2 T B IR 28 ) K — means 5285
R g BRSO .

1) BEPLA S =Bl ™ 4 KA EC Gy LGy e, Gy
(CHH i A B ARARED) ME A RI IR BRI L KA R/
PE T RSN BE N 2= SR R B 8] 2 2 B, K EBOR, 2R
JOR RE R, SR IO RE RO I ] A2 AR R R . O T RIS A
B K75 ZE 3T 2 WK, #2885 K—means RISHH A
RIS ATIN [H] 4 5C 2R A il SRR EH

2) M Tz R R O S R E TS R
YRR IGFR 2, 35 PR B i i HE MK B TR 2R B BaR 2

Hah—p PEIRE DL ¢ MR E L8

A(P,0)=/(P=C)T+(P,=C)"+(P-C)T  (2)

3) BEXbE—2, BRI 25 TR RS R AL
IS T B Y AR I B e R R PG
SEHEE R AT

N

y.p,

C o= (3)

Horo P R r S i AR N R IR R B

4) B —2R THRREA P, FUET R R 2R L C K
Ve /T B E A RS POMER . K AIUE 25 A5
R AR B S, K ST /DN A 2 5 M08 22 18 s o I B
S22, KRR 5 SO0 P S PR B

5) i MK RICE IS K A

WA 4(a) fis, EBRATI A= PR T RS B AR
ZHN IRAFAE— L/ NEY M 0 I K—means RIS IERE




RS5EBY -

FRE I, HF - AT EF BB RAHF AN RFR

e, BBRBUNGS BT B A A LB i i
TR PSR B R S5 R A 4 (b) Bz, a] LU 3%
Triknl AR B R = L

(a) FAKHE

(b) #5525 M5 Hdle
B4 S=ER
23 ARNE

2 BN EBRZ R WS s BRI S AN kA
T AR L R WA AR, T RER R %
PF R BAEHEAT B AT, T ZE AT = P B %
PRI R AR SR K S B3 U ke e S 1
mEAT IR

T XI5 = 20 R A AR I T

a) PR T s A ARBRICAT, T A i AR
MU THER , FR B/ N AR JHE BB EIR T A4

b)) X FAEARl TR 1) TR AN I AR S Y AT
SRR RS A, HEATIAL 2) 5 2) AR RS (E /N T BE 19 B
{E, XA s A I B R 7 A5 4R VS T 24T X

o) it 2 WARI I L, B IEIR A5  RBR

d) BEE /DR B RO min, BRSO max,

e) B a)—c) & IRARPFIFRHCAFBIEMELIX 3,

B 5 Sy i o B R s B R AT OISR = s 2
Yo A A R A IF FHAS TR B B n L X 23 (AR 1
S EDR, QA BEREE R ) .

(b) 24 W B
Bs5s S=9E

3 HIREHERS

T WAL PR L T B 50 1%
PS040 R B B 25 A TR

TR 3 AR 4 5 O A T LA L
FH AR

p=R - p+T (4)

Kr:p, p, BRI =5 BAR S B o — XX R &SGR T
FORBORMBER: TR FE, A SCR A ICP Fk! e
U5 S A3 H AR SR B

BCE R EZ AR AR T

1) BRAEFRS S BRE S

2) SRBURRIE 2 X5 I 25

3) A DU X AR R

4) N FHAS S50 B EA TR S = B B bR s s 1R

1CP FE3EA% O e /M — A H AR eR A

1

N

)

JRT) = =2 1 p —R-pl =TI (7)
pi=1

A2 p) Flp BT — XU LA 5 N, A a2 s o B
BRI, W AR AR P S B R 5 = 5 A AR s = B DAL,
R S B B AT AT 5800 IO f) i 22 2 L SRR 24
JR L

K6 i nicE R, it asa s 558
R Z B AR, ol LAAF 2N 7 Bs B AR iR 22 70 A
TS 21 B 2 0 T2 A D 245

L
Ble m=ifiif

B7 EHRENH

4 Z5iF

SHEROCEOR A T R IR R
SN/ NS AT R FR N TR S
i) — BRI R TR, 45 5 SRR 50 S 4
PG R A BCES S Al BRI AT T AT
R R AR R T AR SR AL T — RO Y L
B2k
(1] 5RABL T 5200 1 CHL AR RO A R BB AR BT [ D]

B B AU A AR R, 2016.

(2] TR, ZR0ZE 20008, 45, — RIS A 35 T 155 ) R0 1) ~F- T
MZPRITEL) ], MRS R B, 2015,31(1) ; 45-48.

[3] ®a, 20K, e b i 22 23 ELe [T ]. AL
TR R ,2009,45(23) : 9-10,66.

[4] /AR SRR BRAE M. RHE DR R S B T[], e
% T2 ,2015,23(9) : 2666-2676.

[5] ZE AR, AEHEfAR =240 D0 2 Bodi i A BRI ST [ J ). TR
515%11,2018( 14) : 266-267.

[6] FISCHLER M A, BOLLES R C. Random sample consensus: a
paradigm for model fitting with applications to image analysis and
automated cartography [ J]. Communications of the ACM, 1981,
24(6) : 381-395.

(7] BT, EUCRASTTR MBI KNI D]. Kb PR, 2000.

[8] HUANG Zhexue. Extensions to the k—means algorithm for cluste-
ring large data sets with categorical values[ J]. Data Mining and
Knowledge Discovery,1998(2) :283-304.

(9] kBRI, TR e, XD, 5. HT 2 EL RUAUINA i — 3
MR T]. b HE 8 T, 2015,23(6) : 1722-1731.

(107 JRIBR, A 264% 00 SC. B TR0 B2 I 1) TRTJE AL 190 288 4 1 43

Jk[I]. ARG SR, 2009,37(17) : 49-52,56.
[11] sk, BT HEEm ICP Sk M A S ECHER R [ D). K, K

HRAE,2013.

i B HE.2019 - 06 — 12

- 219 -



