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Fig.1 Schematic diagram of tool length measurement using coaxial holographic
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Fig.3 Experimental apparatus for digital holography
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Fig.4 Diffusion results of self-snake and improved self-snake model
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Table 1 Measurement results of $0.3mm

milling tool by Zoller
DR PEIACTE /mm
1 77.86
2 77.859
3 77.86
SR 77.8597
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Study on Tool Setting Method of Micro-Milling Tool Based on
in-Line Holography

ZHANG Xianghui, XU Jinkai, YU Zhanjiang, CHENG Yaya, YU Huadong
(Ministry of Education Key Laboratory for Cross-Scale Micro and Nano Manufacturing, Changchun University of Science
and Technology, Changchun 130022, China)

[ABSTRACT] In view of the shortcomings of the existing tool setting methods, we proposed a new method of tool set-
ting for micro-milling tools based on in-line holographic imaging. After researching and analyzing the holographic imaging
principle and key problems of holographic image, a set of digital holographic tool setting prototype was built, and the
micro-milling tools was measured on a five-axis machining center using a standard tool. The experimental results show
that, the holographic tool setting prototype can effectively realize the detection of micro-milling tools, and the relative
accuracy of this instrument is 5.1pm. Under the same detection conditions, compared with the measurement results of a
high-precision external presetter, the relative error of the tool setting instrument is 0.033%, while the relative error of the
holographic tool setting prototype is 0.007%, and it can effectively realize the detection of micro-milling tool. This results
verify that holographic imaging method can be used for the high-precision tool setting of micro-milling tools.

Keywords: Micro-milling tools; In-line holography; Tool setting method; Image denoising; Hologram reconstruction
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Research on Real-Time Relative Pose Measurement Method of Large-Scale
Components Based on Vision

DU Fuzhou, YE Hanming
(School of Mechanical Engineering & Automation, Beihang University, Beijing 100191, China)

[ABSTRACT] Relative pose is an important monitoring item in the assembly process. Aiming at the relative pose
measurement requirements during the docking of large-scale components, a vision-based real-time measurement method
of relative pose is proposed. Based on the monocular vision technology, relative poses of sections is calculated in real
time with the images of cooperative targets, which can be useful for the assembly work. Firstly, a real-time relative
pose measurement system is designed, including a vision measurement unit equipped with a monocular camera, and a
cooperative target for pose calculation. Secondly, the complete process of relative pose measurement is studied, including
system calibration method and real-time pose calculation method. Finally, the accuracy of the pose measurement system is
tested in laboratory. The result shows that the repeatability of the pose measurement system perpendicular to the optical axis
can reach 0.02mm, the repeatability along the optical axis is better than 0.2mm, and the time of pose measurement is less
than 0.3s. The network measurement of multi-measuring unit is simulated, and the repeatability perpendicular to the optical
axis is better than 0.1mm, the repeatability along the optical axis is better than 0.2mm, and the time of pose measurenent
is less than 1.3s, which satisfies the requirement of pose monitor and docking state estimation for large-scale component
docking.

Keywords: Relative pose measurement; Real-time pose measurement; Large-scale components; Measurement auxiliary

assembly; Digital measurement
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