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Research on orthogonal vision and inclinometer combination
spatial pose measurement method

XIAO Xingwei, MA Guolu, ZENG Guoying, LU Ye
(Ministry of Education Key Laboratory of Testing Technology for Manufacturing Process, Southwest University of Science and
Technology, Mianyang 621000, China)

Abstract: To solve the measurement and recognition contradiction between macro-scale and micro-feature of trans-scale
miniature parts in precision assembly, a high-precision pose measurement system based on orthogonal binocular vision and
inclinometer combination was proposed. The system built the coordinate transformation relationship among imaging unit, auxiliary
measurement unit of inclinometer, and clamping unit of parts. An analytical algorithm for high-precision measurement of pose
measurement of miniature parts based on the coordination transformation and angle measured by inclinometer was introduced. In
experiment, fiber array and jumper were the research object, afterwards spatial pose constantly measurement and automatic
assembly experimental platform was built. The results show that position and attitude deviation measured by the combined
measurement system are less than ( £2pm, +2pum, +3pm) and ( £0.005°, £0.004°, +0.005°) , respectively, in the field
of 3mm x2mm X 2mm. Compared with the traditional measurement methods, the system improves the measurement accuracy of
the miniature parts significantly. This method can further satisfy the requirements of pose precision measurement and automatic
assembly of miniature parts.
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Fig.1 Schematic diagram of combined measurement system
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a—fiber array and jamper b—assembly deviation diagram
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Fig.4 Alignment deviation curve

a—attitude deviation b—radial deviation

Accuracy comparison of two measurement systems

relative position

combined measurement

(T T T, ..)/mm

m,tx s fmyty s fmtz

3-D profile measuring instrument

(T, .,T.,,T,.)/mm

position error

(AT, ,AT, ,AT,)/mm

( -3.603, 0.604,0.912)
(2.729,1.579, 0. 124)
(1.971,0.013, -0.305)
(1.384,1.004, -0.524)
(-1.064, 0.142,0.917)
( -0.753,0.978,1.392)

( -3.601, 0.603,0.909)
(2.728,1.577, -0.122)
(1.969,0.011, -0.302)
(1.382,1.003, -0.522)
( -1.062,0.141,0.915)
( -0.752,0.976,1.389)

( =0.002,0.001,0.003)
(0.001,0.002, —0.002)
(0.002,0.002, —0.003)
(0.002, 0.001, —0.002)
( =0.002,0.001, 0.002)
( -0.001,0.002, 0.003)

relative attitude

combined measurement

(a, B, 7v)/(°)

3-D profile measuring instrument

(e Be7:)7 (%)

attitude error

(Aa,AB,Ay)/(°)

(-1.068,1.978,1.837)
(0.175,2.168, —0.841)
(0.976, -2.217,0.735)
(0. 909, —1.528, —2.180)
(-0. 586, —0.335, —0.903)
( -0. 886,2.870,2.081)

(-1.063,1.976,1.833)
(0.172,2.166, —0.839)
(0.974, -2.223,0.732)
(0. 908, —1.524, —2.183)

( -0. 583, -0.331, —0.898)

( -0. 882,2.869,2.078)

( -=0.005,0.002,0.004)
(0.003,0.002, —0.002)
(0.002, —0.004, 0.003)
(0.001, —0.004, —0.003)
(-0.003, -0.004, - 0.005)
( -0.004, 0.001, 0.003)
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