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Abstract The probe technique based on non-diffracting beam is proposed to be combined with a total station
or a laser tracker to form a combined measuring system, which realizes the coordinate measurement of hidden
parts in large spaces, in large— span measurement environments, space barrier, blocking.Depression of the
measured point and other factors make it impossible to optically and directly measure some areas of the
measured article. A attitude measurement probe prototype based on non- diffracting beam technology is
developed for a system combined with a total station applied in coordinates precision measurement of hidden
areas in large—scale space, the uncertainty of spatial location measurement is analyzed, and the measurement
comparison experiment is completed. Experimental results and analysis indicate that the precision of probe’s
attitude— measuring system and combing measurement system are 1 mrad and + 1 mm, respectively,
demonstrating more flexibility and reliable precision during combined measurement.
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Table 1 Coordinates of probe stylus in different positions

Combined measurement

Measured by total station

Error

(xp, yr, zp) /mm

Angle(y. B, ¢) /rad

(%, ¥, 2) /mm

(Ax, Ay, Az) /mm

(-11644.6,65136.6,-426.5
(-11641.9,61509.6,-425.9
(-12007.0,65092.5,-433.5
(-11036.6,65053.0,-435.3
(-11660.9,65126.3,-428.7

(-11808.5,65281.3,-428.5
(-11123.6,65132.7,-313.0
(-11036.6,65053.0,-435.3
(-11205.1,64566.2,-427.8

(0.0582,0.1274,0.021)
(-0.0701,0.0932,-0.0171)
(0.0237,-0.0521,-0.0179)
(-0.0492, 0.0214, 0.0591)

(0.1021, -0.1521, 0.013)

(~0.0956, 0.1402, —0.0815)
(0.1002, 0.1102, —0.2251)

(~0.0803, -0.0973, -0.0401)
(~0.0372, 0.0628, 0.2138)
(-0.0152, 0.0231, -0.0132)

(-11644.0,65137.5,-426.3
(-11641.1,61510.8,-426.2
(-12007.3,65093.3,-432.4
(-11036.5,65054.8,-433.9
(-11661.1,65126.4,-428.1

(-11807.9,65281.7,-427.8
(-11123.3,65133.3,-313.5
(-11036.2,65054.1,-434.5
(-11204.4,64567.4,-427.6

(-0.6 ,-0.9 ,-0.2)
(-0.8 -1.2.,0.3)
0.3 .,-0.8 ~1.1)
(-0.1 -1.8 -1.4)
(0.2.,-0.1,-0.6)
0.2 ,-0.7 ~1.0)
(-0.6 .-0.4 -0.7)
(-0.3 0.6 .0.5)
(-0.4 -1.1 -0.8)
(-0.7 .-1.2 ,-0.2)

) )
) )
) )
) )
) )
(-11934.3,65065.7,-373.6) (-11934.5,65066.4,-372.6)
) )
) )
) )
) )
) )
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