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Reading correction of two-dimensional electric rotating-mirror
based on optical transmission matrix

CUI Shibao, AN Zhiyong , WANG Ligiu, WANG Ying

(1. School of Opto-electronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: Aiming at correcting the digital two-dimensional rotating-mirror’ s angle and the
actual image motion reading inconsistencies on optical scanning., in this paper reading
correction method is proposed based on optical transmission matrix. First of all, according to
the principle of two-dimensional turntable alignment readings detection, mathematical model is
set up. The corrected pitch angle and azimuth of the emitted light is obtained. In order to
verify the model, the emergent light direction for proofreading is revised by using high
precision theodolite, In the experiment, this method improves the two-dimensional mirror
reading error to 4" without increasing the precision of installation.
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Tab. 1 Modified pitching angle ¢’ Tab. 2 Modified pitching angle
o/ () /O o/ () 7o

45° 46° 47° 48° 49° 50° 45° 46° 47° 48° 49° 50°
0 0 0 0 0 0 0 0 90 92 94 96 98 100
1 1.414 1.389 1.363 1.338 1.311 1.28 1 90.017 92.017 94.016 96.017 98.016 100. 015
2 2.827 2,777 2,726  2.675 2.623 2.570 2 90.070 92.067 94.065 96.063 98.061 100. 059
3 4.238 4.164 4,087 4.011 3.932 3.853 3 90. 157 92.152 94.146 96.141 98.136 100. 132
4 5.648 5.548 5.446  5.343 5.239 5.132 4 90. 279 92.269 94.261 96.251 98.242 100. 234
5 7.053 6.928 6.801 6.672 6.542 6.409 ) 90. 435 92.420 94.406 96.392 98.379 100. 365
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Fig. 4 Image of pitching angle o after fitting Fig.5 Image of azimuth angle f§ after fitting
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Tab.3 Vector coordinates of the emergent ray
i AR
“ B=145° B=16° B=47° B=18° B=19° 8=50°
0° 0.0.—1) (0,0. 034, (0,0. 070, (0,0. 104, (0,0. 139, (0,0. 173,
o —0.999) —0.998) —0.995) —0.990) —0985)
1° (0. 024,0, (0. 024,0. 035, (0. 020,0. 070, (0. 023,0. 104, (0. 022,0. 139, (0.022,0.173,
—0.999) —0.999) —0.997) —0.994) —0.989) —0.984)
92 (0. 049,0. 001, (0. 048,0. 036, (0. 048,0. 071, (0.047,0. 106, (0. 046,0. 140, (0. 045,0. 175,
—0.998) —0.998) —0.996) —0.993) —0.989) —0.984)
3° (0.074,0. 003, (0.073,0. 038, (0.071,0.072, (0. 070,0. 107, (0. 069,0. 142, (0. 067,0. 176,
—0.997) —0.997) —0.995,) —0.992) —0.988) —0.982)
£ (0. 098,0. 005, (0. 097,0. 040, (0.094,0. 074, (0.093.0. 109, (0.091,0. 143, (0. 089,0. 178,
—0.995) —0.995) —0.993) —0.990) —0. 985) —0.980)
5° (0.123,0. 008, (0.121,0. 042, (0. 118,0. 077, (0.116,0. 111, (0.114,0. 146, (0.112,0. 180,
—0.992) —0.992) —0.990,) —0.987) —0.983) —0.977)
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Fig. 6 Experimental setup
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Tab. 4 Comparison of results
EEE G EEE G e ERER e
{rsim e/ (D Jrfsifa/ D s/ D Iitisa/ D
0 216 0 218
—216 0 —216 0
216 216 218 216
432 432 429 433
648 216 649 218
864 432 862 430
—216 432 —214 432
1 080 —432 1082 —434
1296 —864 1296 —862
—1 080 —1 080 —1076 —1 080
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