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Fig.3 System hardware device used for vision inspection
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Fig.6 Process of the calibration image
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Development of on-Machine Vision Inspection System for Connection Holes

on Aircraft Parts

GOU Jiangyang', CHEN Xuemei’, YE Nan', ZHANG Liyan'

(1. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,

Nanjing 210016, China;

2. Manufacturing Technology & Project Control Department, AVIC Chengdu Aircraft Industrial (Group) Co., Ltd.,

[ABSTRACT]

Chengdu 610091, China)

For the needs of quick and accurate inspection of assembly connection holes on skin, skeleton and other

aircraft parts, an on-machine vision inspection system was designed and developed. A specifically developed vision sensor

is installed on the moving end of the five-axis CNC machine tool. According to the inspection path programed offline, the
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Research on Application Framework of Measurement Planning Based on
Model Definition and Quality Evaluation

DU Fuzhou, GUO Ruizhen
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

[ABSTRACT] The technology of three-dimensional inspection planning for parts is studied. An inspection planning and
quality assessment framework based on multi-geometric characteristics is proposed. Then it is introduced through measure-
ment requirements expression based on MBD, inspection planning, measurement execution and data preprocessing, and
quality assessment. Finally, the prototype system was developed in the CATIA secondary development platform and the
preliminary verification was carried out. The research provides technical support and methodological guidance for engi-
neering and comprehensive evaluation of model-based measurement planning technology.
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[ABSTRACT] Aiming at dealing with the problem of digital detection of flush and gap between aircraft skins, the mea-
surement technology of detection method is studied based on the grating projection technology. Firstly, the dense point
cloud data of surface to be measured is obtained using the technology of grating projection; Then, the seam area is posi-
tioned from the image, and the point cloud data of the seam area is obtained according to the correspondence between the
point cloud and the image; After that, the point cloud data is analyzed and the joint on both sides of a straight line segment
is determined. And based on them, the flush and gap are calculated. Compared to the structure line technology, the proposed
method can obtain more data. Besides, we can analyze all seams during one measurement and thus, the detection efficiency
is very high. The experimental results show that the mean error of the proposed method is less than 0.03mm and the maxi-
mum error is less than 0.05mm, which can meet the requirements of aircraft skin seam testing.
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machine tool carried the vision sensor to each pre-determined position to grab image of each connection hole. The system
software extracted and located the actual information of the connection holes from the image in a parallel processing way.
An error evaluation procedure was developed in the software to finally complete the non-contact rapid connection hole
inspection. The work flow, software and hardware architecture of the system were introduced. The key techniques such as
the calibration of system parameters, the generation of NC inspection codes and the error evaluation method were discussed
in detail. The inspection results of actual aircraft parts demonstrate that the efficiency of the developed on-machine vision
inspection system is as high as 5s/hole, and the precision is about 0.01mm. It well satisfies the inspection requirements of
large quantity of small size connection holes distributed on complex surfaces.
Keywords: Connection hole; On-machine inspection; Vision inspection; Image acquisition; Error evaluation
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