Robotics m%kﬁ*

FET0 H Ao it R 450
LB RMEDER

HIET L GREL T, EEE LTS L EXE LR OB, iGiEEC
(1. A FMEME K FHMIAZRZ B FHFIE, LT 1001915

EEY

2. bR AU A RG], B 200436 )

W T IR ESERE, KIER T PR e SRR AEAE R —5 ., AMER—3F MR UL

BAFEEZORA, BT —HEATRANERGEHIULAMEFT £, A T 4895 T 47333 2R U E a9 & &
Go, M THLBRA B SILHRI LRG0 T/ERAE, RENB TALN T R G R A TAERAR, 25 5 A AL 0 2 &

Yot O AL = e A ARIRIR FUALIR EAME BB EEE 3N LA RGBEARRT T F@IN 4,

i@ 3t 37 A B AL

T ARG ILAME T ik, T AR B B U = Y AR ST SUAL R 2 BEATAME  AMER B BEAREE , RSGIEAB F)

A LR G R S B AT

KEER: FUIIR ZAME; 361E; B AL ; ALEA B SLH L R4 LM F 2%
DOI:10.16080/j.issn1671-833x.2018.04.041

RET

BT BHE MLtESE, EE
k.85 &#ET 863 itk BRE%KE
FEEETE,  TEMRARAMESH
AMBARR  BEBBNBARER. S
BEDLER A BABI AR R CATRR BN AR A
FESEAEFHRARE,

*BEEMB: HEXARF¥EETH
(61375085 ).

FE QB Pl A v, R
flje ECHEEN AT, Hil, &
ML HFL7E CHLEE 5 4 TR
KA TAER, G, —2% WLk s
A 150~200 J5 A~ 4L M. N T
FLXF T REBERAR &, 777 TAE
R PR N TR AR R
PEZEEE LR, AR AT
LA AE R IRl AR LA A F shik
il FL 72 GE %) Hi 15 ] LA FIORG B
FARE EERE L,

LS H Sh b il FL R 5 R 24
& TALHLES A R T A6 R
Gt B A O AR AR G I R S
o Hodp PR R S TR
35 7 LA D % %o L A o7 A
M CRUE LA 7 BORS BE L JR LA
N B Sl L R Gedk H E B 2 R
U ARG Y e T
BUARE T T A 2 [) 9 07 O R 03
T A A B AR 4 A G D

POl . HIR, BT LR T
L H R, B BT AR 2 ] ) OC AR AR
AT RE R AR B BE Y PR 2R 7 A —
IR 2, DR T A R AR S PR
BAAY 2 [A) ) — B 4 2% 1B 1T 1
2 R 2R G0 4R A U LR e O
ARG R ERERE B RESR . A,
T LA AR T T 1 v £, 3 i
S IEEFLA O E XL AT
EAME Y T B A i L i 22 0 A
DRI, FERTA RIS E T,
F T 0 ) v A R R I 42 i
HERYOC A, RO RE AT IAE A Ui
P R R

J£H EI ( Electroimpact ) 23 &
& T ONCE Hl TEDS P HL & A il
LRSS, X MERGHIR A HM
(7 S TALOLAME B Wi RF
WA RIHLA AL R GE K H
RGN AE AR AT B9 T AL
Pife BRI T PEAE Tl R 2T

20184E 615 540 - RIS EEAR 41



PR .
—— ¥ oru

KT —EHAG T A R
T35 e A AN — PR Ak R FL I BE ) F
SIEHIFLRSGE, R T hrE i I =X
Xif B H AHMLIEAT T hRsE s dbEUE
MR A2 EE M A A& T P&
TFLASR AT RS TR 11, B RS
KA H SR R g Y AL
J7 1A, 354y ok B H LB A
MHLSE . B H A7 AR AT [
HEERPOT {5 2., NREIRAS I HEFL
B2 [l B B W TR 24 E
PG B AF AR R UR 255 T R i
PRAT 7 50 A0 H AL A Bl 2R AN 1
A — B2k b, Whore N v FL A, o)
LML N T EE IR s s e , X ke
SRR LA R A LA ] A
HIFLACR . i AU H BLSE AT AR B
WEFLAY 25 (Rl BAR . , 70 I 3 ofe £
W, AT A BN AR, 5 H
W] AR KR S LA, 25 B
B, H LS R SRR AL
A B A B T o A7 AERCRAAN
R REARRAR [l A, R 2 3 F XU H 1Y
L I 5 2R 9 ) FLAN M 32 X 42
e ML L 2R 4 i FLKG B LA
B

MEABLHILREER
TIERTR

AR CHLAERE B A 1 3
FLI TAEZE R, HIFLASR AT B 7EAL
PR 97 3 SE U FLERE  HUARR
(3T B LR AP R SRR, L
PR 0 5 R LBV R PLC sl
AR T A 7 G 3 6 3R
U TR AL Y A bR
SR T RSO 8] (R 2 , I
B I 1 s FLASE 0 2 1 P 390 B 46 4
TRRGE L AL AL (i B
£ £0.5mm LLN. b T RESS B I
BE i L AL T I e R
A7 XA FL R G AR AT
B

FF ML R PR 11 31k
WAL R G TR R AN A 1 FF R

42 WA HE A « 201845 61555 41]

B2k g AR AR SR A A Y PSR
b BE AL AL B A BT T
AIBLIRE 12 345 %5 AL RS
BT RO A T U R AR SR A

P LR A B LB 32 B 45 4

e RGERG] T T, R R G iETT
P SEALAR DN ) B 2k SR AR e, L
S R G T AR, I R AL =4
AR, I S8 B IR AL AL A R
TR R — A o LAY 7 L i
22 K5 2250 S AN BRI B s XL
R ) 200 06 E VR JEE A S T
AN FLIRE , M ) i 22 X8l [ R AT
TEAE— R e MY s P R e

FIE1TH T LA 0 B 4 g R R
JF , 25K 45— B L S, F
RGO UM 1 R 1R B M2 e
FFLALAMEAE, 5 HI LIRS 7E XYZ
05 AT RS, iA 3] B FL A B )
s R T R R RO AL IR A
FEJe AN T A 3 TR 4R 0 ), AR
i 511 B A 25 1 WL 72 ABC 3 il
LRI B ) R G A R s
TR EAT IR E2h B I iR
JIEEEAE, T — A FL Y i FLERAE
RGBT B LR LT, 5 B 5]
F—AEE LA E A2 A A
LRHAL N, A2 T FrA R

SEHEAL AT AL B S

|
BB T2 AR
|
TR A 7 B L i
|
P AL R T B R TR LA
l BE I
RGEABHIAL
l FET 22 R4 1
DU 2 BN 7 ik
REHATHMILR R T
|

ALAAMER A

EY

AL i 22
fr S

LA A DL
EOAPS = C

— AU THIALERY

HIUBRE o7 A 4

!

1

A AL

1

— UK HFLIE AL

E1 #EANBLEL RGN TIERE
Fig.1 Workflow of robotic drilling system
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Fig.2 Software and hardware structure of vision measurement system
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Fig.3 Workflow of vision measurement system
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Research on Positional Error Compensation Method Based on Binocular Vision

Measurement System

YUAN Peijiang', CHEN Dongdong', WANG Tianmiao', LTU Yuanwei', CAO Shuanggian',

CAI Ying', TANG Haiyang’

(1. School of Mechanical Engineering & Automation, Beihang University, Beijing 100191, China;
2. Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 200436, China)

[ABSTRACT]

The machining and assembly errors will result in misalignment between the real and nominal 3D models

of aircraft panel. To solve the low position accuracy of holes caused by the misalignment, a positional error compensation
method based on binocular vision measurement system is proposed. Firstly, the workflow of the robotic drilling system
is introduced to choose a vision measurement system that can meet the drilling requirement. Then the component and the
workflow of the vision measurement system are proposed. Finally, the coordinate extraction of datum holes, the error com-
pensation of holes and database operation in the vision measurement system are introduced in detail. The positional error
compensation method based on binocular vision measurement system can obtain the coordinate of datum holes, compensate
the positional errors of holes, and write the compensation information in the database to enhance the position accuracy of
holes.

Keywords: Positional error compensation; Interpolation; Binocular vision; Robotic drilling system; Vision measurement

system
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