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Flexible Robot Gluing System for Aircraft Stringer and Skin

XU Bin, ZHOU Xinfang, WANG Weihua, GUO Feng, ZHANG Jin
(AVIC Xi’an Aircraft Industry Group Company Ltd., Xi’an 710089, China)

[ABSTRACT] To meet the production mode of small batch, multiple forms and large structure in the field of aviation
manufacturing, a flexible robot gluing system based on point cloud analysis is designed. Firstly, the composition, process
and interaction mode of components of the gluing system are discussed. Then the coordinate system calibration of the
gluing system is introduced. The pose matrix of the robot coordinate system and the laser tracker coordinate system is
creatively fitted based on the feature structure recognition, forming a combined gluing system. Finally, the point cloud
analysis of the gluing system is introduced, first, the intersection line between the skin and stringer is obtained based on
the point cloud feature extraction, second, the robot gluing trajectory information is constructed based on the principal
curve theory and B-spline curve fitting. The robot gluing system constructed in this way makes full use of the point cloud
data and its structural characteristics without manual teaching or off-line programming. After generating the gluing control
program, only the simulation is needed to verify the correctness of the program, which greatly simplifies the operation
steps, realizes the flexible robot gluing system, and meets the requirements of the aviation manufacturing field for the
robot gluing system.
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Fig.1 Schematic diagram of gluing system
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Fig.2 Gluing process
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Fig.4 Robot pose calibration
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Fig.5 Outlet of glue gun

20224E 55658 5 190] - Bt hER AR 103




‘_‘i.‘ »
Hl:%lﬁx RESEARCH

> 2q""Rp', =Tr(RH) (10)

i=1
oo, Tr MR H =Y g7 p' A H (T SVD
Sy W H=UAVT g

Tr(RH) = T((RUAV") = Te(AV"RU) (11)

Wb VR U R TE A, W VRU U 0F 28 5
B, 4 M=V'RU, % M RSB, Te (M) A, 1
I=V'RU, It R =VU", (HA3EERSE, Y IM]=—1 i}
MG AL ZEEPAIRREN, (6 ) IR R

10 0
R =V|0 1 0o |U" (12)
0 0 |VU"|

KAF R 5 R FERE — RS oR A T, (s
e T HOCHRERC AR bR R BIBL AR A ARAR 5 AR 1
L DL AR i E T LA A ORI S O ERER X
ZIAIAEA, B A o TERGEARE YR L, it ] L
LR B IPLES N SIS BN OC R

3 RESH

AR 43T 38 I T IR S 2 R PCL™ 5 B
PRy s VB O U 1018 A N (1 13 O . €5 % ) S VA A Y A
o FEEMRHRAT 5 REM IR I BRI H R B R
M5 BEAR AR AC AL (] 6 ), i B AL T —A~ B,
T AT RS BOGRBOZ O B i 2 A — R 5 B ARk
PRA, BIVRICHLEARAL . FRAEM T R U T o] AR
Fek AL T RAT S BEART 1 2 [F GZ Bk e T e
TR BT ), AR T AR T B A aE AR,
WK 7 e HHEA N — R AR A T AR
bR 2R B BRI, AR IR B 45 A A5 S e B T
SERE IR RIREY , LR XS = Wit e a4
3.1 REIEK

VIR RN S B RN, BABRZIURER
I S5, R Tl SRS FE B A5 1 N HEA TR I, L 2
BRESHE SRR R . RBRESHE ST LR AR IR I, B
R 2 [ 0 AR R 3 S B R A B B S, PCL /&
Xt Y A2 4% 2 “Radius outliner removal”, i Z& 224815

e

AT
EREREE

s/ B
6 HBEHTEE

Fig.6 Schematic diagram of trajectory reconstruction
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Fig.7 Frame of gluing trajectory
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Fig.8 Pseudo code of gluing process
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Fig.10 Feature extraction
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