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Abstract: To achieve the intelligent and automatic measurement and detection of ‘O’ rings used in aer-
ospace systems, a double-station intelligent measuring and detecting system was established. The in-
tegrating method of wide-range measurement and defect detection in curved surfaces was proposed,
and the autonomous measuring path planning technology was investigated. Aiming at the flexible
structure and the curved surface shape of ‘O’ rings and the wide range of the ratio between the inner
diameter and the section diameter, an intelligent measuring and detecting scheme of double-station
based on the cooperation of multiple fields of view (FOV) was proposed. The system integrating
method and its working principle were introduced. Then, according to the information extracted from

the panoramic image of the ‘O’ rings in the large FOV and the basic rule of path planning, the general

WS HER:2015-06-17;1&1T H #5:2015-08-21.
ESTH:HXAARBEEL KM HE (No. 51175267, No. 51575281); 1179548 H R Bl 2 &£ & % B3 H (No.
BK2010481) ; 5 S5 24 4% 1 4= 22 B} 50 L TURMIF 56 4 9% Bh 8T (No. 20113219120004)



3396 e KE TR

5% 23 &

calculating method of the acquisition path of small FOVs was derived. Finally, the mapping relation-

ship between the position coordinates of detecting path and their image coordinates in the large FOV

was established to realize the intelligent and automatic detection of ‘O’ rings. The experiment results

show that the proposed scheme realizes the autonomous measurement and detection of ‘O’ rings

whose inside diameters are in the range of ®5. 4— ®140 mm. The average error between actual and ide-

al locations of detecting path is 0. 086 mm. Compared with manual measuring and inspecting, the effi-

ciency has been improved by more than 20 times. It satisfies the smart, efficient and automatic re-

quirements of measuring and detecting precise sealing rings used in aerospace systems.

Key words: sealing ring; seal in aerospace system; intelligent measurement; automatic detection; au-

tomatic measurement.
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Fig. 2 Schematic diagram of double-station intelli-

gent measurement and detection based on

multi FOVs
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measuring and inspecting system of sealing
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ring small FOV images
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ment and inspection for sealing rings
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Tab.1 Technical and calibration parameters

of lens &. camera units

HARBH
Bk ARMLAL HXW/ SRR/ BE Y/
mm (pixel X pixel) (mm « pixel ')
0.= 0.034 4
LG 70. 6 2 058 X2 456
8,= 0.034 4
o= 0.018 3
LG, LGy LGy 22.1X29.3 1200X1 600
o,= 0.018 3
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Tab. 2 Parameters of outline size of ‘O’ ring and

its geometrical center coordinates
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Tab. 3 Path parameters of automatic acquisition

for small FOV images
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Images of segmental arcs of ‘O’ ring in

small FOV lens & camera units
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Tab.4 Center coordinate values and their errors of

segmental arcs
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pixel pixel mm
¢ r | Acl larl (Al Ayl
I 603.0 800.0 2.5 0.5 0.046 0.009
I 599.8 809.1 0.7 8.6 0.013 0.157
I, 607.5 799.8 7.0 0.7 0.128 0.013
I 593.6 802.8 6.9 2.3 0.126 0.042
I, 602.1 811.9 1.6 11.4  0.029 0.209
YA 3.7 4.7 0.068 0.086
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