Robotics m%kﬁ*

e

EZHR,HHE, WA, KR, T

(oA MR K FAE FIE, L8 110136 )

K E

BEF L AL MU B S AP EAL T S8 AL Ty % 838 § A XA+ F A M e A0-F @t SORAF I AL IR 1L

BEARAY Z 445 & PR A AR P AL B X R4S 8 I AR R RN 2 B fe L0 it 5. AP kA 5]
FALBAR G LR AT LI B 5 L5015, L HAATE R B RTLE N E TLALEA B S

& EAL G AT RS F At R R

KEIF: A S MBI ; +F XM Hessian 4E M5 ABHARZ ; TRALEA
DOI:10.16080/j.issn1671-833x.2018.04.055

EER

Bt BHEE HARAGDAIEEM
EMRHNBAURERERREGR
R, EFLETREITImE IT4A
AMZEETE . PRBERF R
TR, 255 921,863 ZERIE, 5
BELERATE ST, EMEMANINE
BAR MBABER NFAEEARESE
BT TRRNITR.

* EETE: LR RIS E (F16-216-
6-00)-

P AR R GERR AR
FE N REROC A, & R rh 2
EE B ASER U RS R
A BT O o Y — 2ok, W]
G N T TAEE ST BEAR TAE XA
A1) fe 3 R AR IXURSE , S0/ N k5
VEMEIR B A w5 it B sRmixd T
TRHLEENR , B T A T 23A B AR
12 W RITE it A0 ek R R BE AR AR IR
BRI P, Hlds N L
& Ok LA 2 B0 2 7 kS B
SR TEMTZS B IC ARSI R L T T
N TR T T RO CIE B L
S 1) LR R BRI T i A
BREHIFLERTT ; Song 25V Al it =
AEWOCH AT T BEAR B FEAL RS
MBETFIR 25047 5 Zhang 25 ™ FEfi
2R TR T A5 S
GIEEINE35

e LR R AR, $& H—Fh
H Zh 8z R G DA I 7 71k
ZIEAENL AR N AT 1 B 2 v 1Y
FEfth b, SR HTELZR A Sl il JE B A T
FRA U LA, (A5 A T R AT

R R 250 W S B T
T ER

IZ8Hh
SEHLE BEA I T A BRI
1A 1, 31 AR fLBC AR R
B CAEETECk S8 R 1T
JEFLR, bR h RN T EE LT
1 YEMILRAXEER mm

oETAL | ETAL

BIET EAR o R P22
2.0 2.1 0.10 0
25 2.6 0.10 0
2.6 2.7 0.10 0
3.0 3.1 0.10 0
35 3.6 0.10 0
4.0 4.1 0.15 0
5.0 5.1 0.15 0
6.0 6.1 0.15 0
7.0 7.1 0.20 0
8.0 8.1 0.20 0
10.0 10.1 0.20 0

20184E 561 4] - RIS EIAR S5



PR .
—— ¥ oru

FHENET HAZ D 1) 10%.

KHLEEN Z ST T 254 , 2%
T - 30 3 KA T AL R ST B Al
FemE {5 BANFLAL B S B A B,
7 3% F 38 H B0ET ELA% dmm B, X
BTG EE Rt 80 75 ) -5 B A T L 1)K
JE LR L LA ET B B LR 22N T
+0.075mm, it 890 75 1) 1) £ B85 158 22
/T arctan0.15, B 8.5°

LaseeEin

P L NER N pe o AD
i Ty i, 3 AR MR S ALK
ARSI , 30 o S5 F R BE A
EUESS- 22 % SR R: g TR ]S
AH b — AR, T g5
REfE REEE 258, AR 23t
AR 2 B P AL DETR
FIRER A B OC R ANE 2 PR,
1 RERE

AHMLbR 2 Rk IE A bRk ™
R SEAR TR 2, AT 4 ST AR
P ST I, L R A%
b AR AR 87 B0 5y T AR Ok T iz Al

7 D
A\
)

2
\\

E1 STk FITEER
Fig.1 Parallelism requirement of
rivet pier head
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Fig.2 Relationship between camera light
source and position of panel
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Fig.4 Expression of light strip on
calibrated board
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Fig.5 Original structured lights & extraction results of light bar center
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Fig.6 Plane projection of structured light in camera
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Research on Visual Positioning Method for Robot Aeronautical Riveting

JIANG Chunying, NIU Xiangxin, ZHANG Chengran, YE Changlong, YU Suyang
(College of Mechanical and Electrical Engineering, Shenyang Aerospace University, Shenyang 110136, China)

[ABSTRACT]

structured light curves which are reflected on the camera plan can be obtained by polynomial fitting method, are used to

The vision aided positioning method of automatic riveting for industrial robot is studied. The cross link

calculate the three dimensional information of aircraft surface. Position and posture of riveting hole can be calculated by the
interpolation method according to the three dimensional information of aircraft surface and the corresponding relationship
between the riveted hole and the curves of the cross link structured light. The position and the attitude of the riveted hole
can be revised well for the end of an industry robot that is working with the planning route mode. The accuracy and the real
time performance can be realized when industry robot automatic riveting under a common application range with common
rivets.

Keywords: Automatic riveting; Machine vision; Cross line structure light; Hessian matrix; Camera calibration;
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Approaches for Improving Structure Stiffness and Joint Accuracy of Robots

FANG Lijin', SUN Longfei’, XU Jigian'
(1. Faculty of Robot Science and Engineering, Northeastern University, Shenyang 110819, China;
2. School of Mechanical Engineering and Automation, Northeastern University, Shenyang 110819, China)

[ABSTRACT]

and have been gradually used in the high precision metal cutting fields of drilling, milling and grinding instead of material

Traditional industrial robots have advantages of large workspace, compact structure, and good flexibility,

handling, spot welding, spray painting and other operations. However, the stiffness of industrial robots is weak compared
with metal cutting machine tools. The weak stiffness of the robot makes the tool deviate from the desired machining tra-
jectory, and makes the robot easy to chatter when it is subjected to the external excitation force, which affects the machin-
ing accuracy of the robot; in addition, the internal backlash of the joint reducers is also one of the most important factors
affecting the machining accuracy of the robot. The research status of robot stiffness optimization, robot machining error
compensation, backlash compensation of the robot and vibration suppression of the robot are summarized. Two kinds of
robot structure improvement design are proposed to increase the accuracy of the robot, the robot structure of non-backlash
driving based on dual-motor drive and the high stiffness robotic arm based on parallelogram mechanisms are respectively
described. And the structural characteristics of the robot are elaborated.

Keywords: Industrial robot; Machining accuracy; Structure stiffness; Joint accuracy; Transmission backlash;

Anti-backlash (Ve &£ 47)
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