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Research on Measurement Technique of the Stepped Difference and Gap Between Aircraft Skins
Based on Linear Structural Light
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[ABSTRACT] Aiming at Dealing with the stepped difference and gap of aircraft assembling, this paper comes up with
an algorithm of the stepped difference and gap based on the structural light measuring theory from the size and position of
them. This paper completes the measurement of the stepped difference and gap of the aircraft skins with the linear structural
light vision sensor, and the pinpoint position of the measurement can be confirmed by using the indoor-GPS. As is con-

firmed by experiments, the result of the algorithm is quite stable: the repeat precision of the stepped difference within Smm

is not more than 0.04mm and the repeat precision of the gap is not more than 0.05mm.
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Fig.1 Measuring model of the stepped difference and gap

- 1T BB TR AR T 1+ BOROE AR 4L

AB.BC.DE . FG F GH, AB 5 GH WEE & RIHIY 2% h,
[P d 9 | DE | -sin 6 . o 0 WZB DE 5 X477 W)
MN HJff .

RO &S EREMBEI P, P, -, P, ES =
YA B, THA B 22 RN E] BRI SC B K 0 o B R S
AB . DE Fl GH ¥R 45 BB . B 4E A = B9 HT 5~50
A CH T iR R ROGSE R A, 5= B WY 3~5
AN R R ) I T =4 BRI N
FEMERBN S M HL L RS A B HL L, 1)
g, WL SABBHEG, ZH5UAMESERIE
HAME N a, TR S L, 248 a WS8R T AB
B, IR AB B i 5 HAD S = X3 0ok 124k (P,
Py, o, P)o [ JEUA BE L, AT DM GH B
M ACE (P, Py, oo, Po 3T DE B si 8207 DIAR
P AH LR o5 2 (8] (9 BE B AT HIWT . S A = PSR ALY
L5 R S I N = B = A e = W £ e £ 1
ST R B BB Y €. D Wi LA E L F WS 48
3| DE B pS4E [Py, Puyys o, Pl )o

TS bRl B, PP AR B S 5E e
17, 9t RN —/RUE Z GBI HLk L, M L, ANA]
AEAL T BAE B A IRAS LB 22 d ASRE AR L,

78 R M A - 2017 4555 5 1]

5 L, (7S [l A58, A SO R A 3 2R A0 ok T
LR Wi LRI IR RS, JeiH 8 AB BOS & (P, Py, -,
P& EI L I L (RS = % (i=1.2,
B ] )o ;E\:I:Fl ) 02 ﬂ‘j L2 J:“;'»j_i ,ﬁzy‘j Lz E‘Jﬁlﬁj rﬁjio ﬁ
e CH BR s (P, P, -+, P) S EBI YLK L,

QP xii, .
EE%: hi:%,(lﬁs,z, “‘7”)0 :/H;":F‘ Olji’Ll

LA L BT ) WY ZE A RN d 23500 -

;jlhi/j+§hi/<n 5

_ (1)
h= 2

—
d=|P,P,| -sinf =

V(Po= Po + (P = P) + (P = Py -sing (2)

T R A, X T BT RN Tmm ) TR
B, WOCES B R e R REAS B W B O AR AL,
WK 2 fim.

E2 MEBStEMNEREE
Fig.2 Measuring principle of two laser lines
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Fig.3 Angle between the laser plane and the surface
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Fig.4 Measurement using the linear structural
light vision sensor and iGPS
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Fig.5 Linear structurallight vision sensor
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Fig.6 Measurement diagram of the linear structural light vision
sensor and the distribution of points acquired
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Fig.7 Experiment of stepped difference and gap measurement
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Fig.8 Measurement results of different
stepped differences and gaps
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