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Rapid Glass Refractive Index Measurement Method Based on Machine Vision
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Abstract: A measurement method of glass refraction rate based on machine vision technology is put
forward, to achieve fast and high precision measurement requirements of glass refractive index. A
mathematical model for measuring the refractive index of glass, the self-collimator can realize the
function of the traditional V prism collimation, which calibrate the V-slot clamping posture. The large
field of stitching is achieved by dual CCD and prismatic decomposition. The angle of the refracted light is
directly measured by digital image technology. Finally, the test prototype is established, which is test and
verified with traditional V prism refractometer and the digital V prism refractometer in the measurement
accuracy and measurement time of glass refractive index, the results show that the measurement
accuracy is better than £ 2 X 10~ ° and measurement speed is better than 10 s, Whether both the
measurement accuracy and the measuring time is better than before. It has important practical
significance to realize fast and high precision measurement of refractive index of optical glass.
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refractive index
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Fig.1 Deviation ray measurement method diagram
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Fig.3 System working principle diagram
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Fig.4 Self-collimation method diagram
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Table 1 Repeatability accuracy of glass refractive index data
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Fig.7 the V prism refractometer set-up diagram

Traditional Digital Method of this paper
Order number m m m
6/ Actual Time/s @/ Actual Time/s @/ Actual Time/s
1 2457 1.516 3319 19.3 2474 1.516 373 0 22.3 2477.3 1.516 380 9 7.0
2 2467  1.516 356 1 18.7 2476  1.516 377 8 20.9 2477.5 1.516 381 3 8.2
3 2 464 1.516 348 8 18.2 2474 1.516 373 0 21.7 2476.9 1.516 379 9 8.8
4 2470  1.516 363 3 17.8 2475 1.516 375 4 21.3 2477.1 1.516 380 4 7.9
5 2 452 1.516 319 8 17.8 2 475 1.516 375 4 21.3 2 476.5 1.516 378 9 8.3
6 2 445 1.516 302 9 18.3 2474 1.516 373 0 21.7 2477.2 1.516 380 6 8.1

Mean value  2458.3 1516337 1  18.35  2436.7 1.5163750  21.5  2477.3 15163803 8.1
A R L AR G VO BT S S SR A S R R B 1.516 337 1.5 HAR AR ERTIR 22 N
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Table 2 Experimental data sheet of instrument accuracy measurement

Traditional Digital Method of this paper
Actual 1.516 337 1 1.516 375 0 1.516 380 3
Real 1.516 379 1.516 379 1.516 379
Absolute error —4.2X107° —4X10°° 1.3X10°°¢
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Table 3 Glass refractive index dataunder different spectral lines

Optical Real Traditional Digital Method of this paper

spectrum Actual Absolute error Actual Absolute error Actual Absolute error
d 1.487 566 1 1.487 5351  —3.1X10° 1.487 5614 —4.7X10 ° 14875643 —1.8X10 °
C 1.485 421 6 1.485 466 1 4.5X10°°  1.485 425 4 3.8X10°°%  1.485 4228 1.2X10°°
F 1.492 352 3 1.492 3212 —3.1X107°  1.4923497 —2.6X107° 14923512 —1.1X10°°
e 1.489 221 6 1.489 257 1 3.6X107°  1.489 224 9 3.56X107°% 1.489 223 5 1.9X10°°
g 1.496 021 4 1.496 074 5 5.3X10° 1.496 025 7 4.3X10 6 1.496 022 7 1.3X10 ¢
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