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Aircraft Large-Scale Automation Flexible Measurement Technology

WANG Jun', LI Hongwei’
(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing, 210016,
China; 2. AVIC Xi’an Aircraft Industry (Group) Company LTD, Xi’an, 710089, China)

Abstract: Aircraft parts have the characteristics of large size and complex structure. The traditional single
measurement method, such as laser tracker, is more and more difficult to meet the needs of high precision and
high efficiency measurement of aircraft intelligent manufacturing due to the low efficiency of measurement. As
a new combined measurement method, the flexible measurement technology of large-scale measurement has
broken through the problem of low measurement efficiency of single measurement equipment. With its
advantages of high precision and high efficiency measurement, it has shown a strong development and
application prospect in the field of aviation measurement. Aiming at the research of automatic flexible large-
scale measurement technology in the aircraft manufacturing process, this paper first summarizes the relevant
progress of aircraft measurement field construction. Secondly, the research progress of flexible automatic
scanning path planning is introduced. Then, the application status of flexible measurement in the
measurement of aircraft skin clearance, overall level measurement and digital preassembly are listed. Finally,
the research of aircraft automatic flexible large-scale measurement technology is of great practical significance
to improve the quality control of aircraft manufacturing process.
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Fig.1 Composition of flexible measurement system
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Fig.2 Components and coordinate system of large measure-

ment field

W 3t 7, A2 43 4 AR Ay i o 0 L 2 Y00 6 4%
&, WO BR R ACHR AR 4 JR) ) 5 R v AR T A AN e
BH DA H AR g AL B AL bR R K A R
FR M B 5 O ZR 43l DRy 30 ST B ORI Ao AR A ST
HR 5 A5 0l ST A bR B 4 G AR R AT 22 A A AL
FE AR I AR 1 %= N 4Bk E 7 5 R 48 (Indoor
global positioning system, iGPS) il & £ 4t i T4k

AR FA
WOLBRERL o ——.
PR
=TT
i ) £ RFRE

-

K3 dla ARG s

Fig.3 Combined system measurement principle

DL O U A R oA AR HEAT RIS L BRI T
IGPS 4 25T 5 I 9 2% 19 HE &, 43 B % iGPS B4
TG 3 NG PS 9 45 I 3 0 A 7RG B 2 0T L 45
T TR B 2 R I R SR PPAR vk R LT
Y5 IR BT RS B R AR 9 6k 0 O 48 E AT PR R
WAl .

1 15t 37 22 Y5 B Rl O T kR IR AR T
AT S AE A ff 19 23 [8] O TR 22 0t 3k 1) B0 X 5 )
] — A bR 2R T, A R B A 4 25 S5 P il 45 o
W 5T T AH R Y 245 AR B R G Tk LG £
D3 15 B o Shi &8l T X R RSHZ AR #EA TR
AR RS A R T RS A RO
A5 Z A S AR IR B AR = 4R R S i A =
A AL RO A (LED) AT, {# X H 41
HLRE 56 i BRI 3] = 4E 44 A 1 A7 25, AT K e 8 4
B A 30 4 SR A b & S DN A R Y S s
Al .

RSP SRR A H AT LB A R R R
oKL IGPS O TR 35 B o BR R AL AR £
W28, 3R T 245 Bl A 1 LR 1)
BoAR A RO T BRI T B AR RO
BARA AL, 38 3R A TR B 0 o KRB A
M () = 4 TR AR A T OB E R 5 AL 6 A
Fl A 1 e D R G, B R R R Y D 1k A
Bl , 6 0t 39 3 5 A A ] ) 17 000 T L ORG BE  ve aE —
LRGN 4 BT R o N T REAE Oy 8 MOk K
RH I R 40 v, AS [ 288 280 1% 0 50 40 F 47 o
1o S Rl Maisano 28 P04 T — o AT B ik
Pk W BT, B R FH AN (] 2 Y 114 s 80 4 AL Jk
o BN AR Z U RE W H AR B, ISR s



356 Mow b

PNV S

o552 %

[i] 437 e T4 A ROR S i R A, W)
DL % B A I B ok A AR Sk i &l 5
o Galetto JF P 41 7 — Fif 3 T B A0 g 52 )
9 RS  f5 28 48— 4 o7 3 000 o 1) 1 S ) il
Tiidio IR T & MG A 0O B, T AR 4
A& IS (ARG B2 48 B 43 BC AR B 1Y @il 5 A . AN T
W 2 48 00 Rl G, R S 7R T A 2 AR
T EB AL bR R S B o AN, Zhao PR HY T —
Pl 1 2 3t L (Modified common points
method, MCPM) , id if 5| A AR B9 JL Al 29 53,
P EBL Y AS [6) 7T 8RB R 40 i 25 45 Bl ok, I &Gk
AL A Jay A B2 ) H Y o

Wor &k
iGPS#5h\
%ﬁﬁ%ﬂffﬁ—ﬁ\fﬂ&tm&
L {

™\ /\

& iProbe AR

s

/ GPSH 2 FREZIX
/ \ |
/ N I
\

é
& .

M4 ARG ER

Fig.4 Schematic diagram of combined measurement system
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(b) Zigzag-like detection path planning strategy
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Fig.6 Path planning strategy for large surface shape detec-
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