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A method for measuring 3D pose of assembly end of long shaft part
using orthogonal binocular stereovision

REN Bingyin, CHAI Liren, WEI Kun, LI Zhibing
(School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract ; To avoid the time-consuming match of multiple feature points and the difficulty in getting the full pictures
of Long Shaft Part( LSP) in the process of measuring its 3D pose using non-orthogonal binocular stereovision, a
method for measuring 3D pose of assembly end of LSP based on orthogonal binocular stereovision is presented. The
pictures of assembly end of LSP are taken individually at the same time by two cameras whose optical axes are
perpendicular to each other and processed by method of sub-pixel respectively, and then the position and posture of
assembly end of LSP in the image coordinate systems of two cameras can be obtained. The 3D pose of assembly end
of LSP can be acquired from the information fusion of position and posture of LSP in two image coordinate systems
according to the model of orthogonal binocular stereovision. Experimental result shows that the 3D pose of assembly
end of LSP can be measured rapidly and precisely by orthogonal binocular stereovision consisting of two CMOS
cameras. Since only one feature point needs to be matched in this method with simplicity and low calculation cost,
it can be applied to the rapid assembly of precise LSP with robots guided by machine vision.
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Fig.I Model of orthogonal binocular stereovision
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Fig.2 Principle of calculating attitude angle of line PQ
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Tab.1 Internal parameters of camera A and camera B
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Fig.5 Assembly end images in two cameras
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Tab.2 Measuring data of assembly end pose

WyES X, /mm Y /mm Z /mm B/(°) v/(°)
1 -2.858  -2.481  160.206 4.495 1.728
2 -2.862  -2.458  160.204 4.592 1.818
3 -2.862  -2.479  160.204 4,607 1.806
4 -2.860  -2.481  160.204 4.516 1.817
5 -2.860  -2.482  160.205 4.586 1.821
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Tab.3  Analysis of measuring data

% X, /mm Y, /mm  Z /mm  B/(°)  y/(°)
FHE -2.860  -2.476  160.205 4.559 1.798
brifE2E 0.001 0.009 0.001 0.045 0.035
BRIRZE  +£0.002 0.018 +0.001 0.048 -0.070
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Fig.6  Central area in camera image coordinate systems
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Tab.4  Position errors by the error of camera axis angle

=2 (u,,v,) (uy,0;) o B iR 2EME
1 (-260,-195)  (260,-195)  -0.0207
2 (-260,-195) (260,0) -0.020 7
3 (-260,-195)  (260,195) -0.020 7
4 (-260,0) (260,-195)  -0.020 7
5 (-260,0) (260,0) -0.020 7
6 (-260,0) (260,195) -0.020 7
7 (-260,195)  (260,-195)  —-0.020 7
8 (-260,195) (260,0) -0.020 7
9 (-260,195)  (260,195) -0.020 7
10 (260,-195)  (-260,-195) 0.0215
11 (260,-195) (-260,0) 0.021 5
12 (260,-195)  (-260,195) 0.021 5
13 (260,0) (-260,-195) 0.0215
14 (260,0) (-260,0) 0.021 5
15 (260,0) (-260,195) 0.021 5
16 (-260,195)  (-260,-195) 0.0215
17 (-260,195) (-260,0) 0.021 5
18 (-260,195)  (-260,195) 0.021 5
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