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Abstract: An angle-measuring error calibration method based on block three-order polynomial is proposed
to reduce or eliminate the effects of machining error, assembly and adjustment error, sensor error on the
angle-measuring accuracy of a laser seeker. With the consideration on the characteristics of each system-
atic error and the impact of random error during the experiment on calibration, the mapping relations be-
tween the pitch and yaw angles of the detector output and the real pitch and yaw angles of pointing vector
are established through the block three-order polynomial for the calibration of angle-measuring error. The
research results show that the calibrated means of yaw and pitch angle errors are decreased from 0. 136 0°
and 0. 336 4° to 0. 004 7° and 0. 001 5°, respectively, and the standard deviations of yaw angle error and
pitch angles are reduced from 0. 382 0° and 0. 375 2° to 0. 026 9° and 0. 022 7°, respectively. The pro-
posed calibration algorithm has high accuracy and fine consistency in the field of view of seeker, and is

easy to be used. A complicated mathematic model needs not to be established for parameter recognition
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when the proposed calibration method is used. Moreover, the method can be used for the error calibration

of similar systems.

Keywords: seeker; block three-order polynomial ; angle-measuring accuracy; calibration
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Fig.1 Schematic diagram of seeker structure
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Fig.4 Experimental system for calibration
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Tab.1 Experimental data for calibration
P sE I S FrsE I/ (°)
f/(°) & £y -10 -8 -6 -4 -2 0 2 4 6 8 10
Wisa/(°)  -9.811 -8.271 -5.860 -3.581 -1.602 0.283  2.031  3.986  6.114  8.332  10.372
-0 fRMifa/(°) -10.606 —-10.534 -10.429 -10.372 -10.276 —10.144 -10.090 -10.061 -10.036 -10.021 -9.971
Wisa/(°)  -9.761 -8.210 -5.786 -3.519 -1.618 0.207  1.987  3.883  5.917  8.181  10.210
-8 s/ (o) -8.713 -8.597 -8.513 -8.352 -8.252 -8.161 -8.112 -8.056 -8.019 -8.006 -7.973
Wisa/(°)  -9.712  -8.107 -5.674 -3.551 -1.619 0.136  1.869  3.715  5.743  7.976  10.026
-6 Wifa/(°) -6.691 -6.500 -6.323 -6.186 -5.994 -5.890 -5.836 -5.776 -5.774 -5.755 -5.725
Wifa/(°)  -9.632 -8.047 -5.668 -3.522 -1.661 0.079  1.758  3.582  5.568  7.764 9. 874
-4 Wfifa/(°) -4.492 -4.397 -4.287 -4.098 -3.985 -3.858 -3.801 -3.726 -3.712 -3.660 -3.596
WEms/(°)  -9.525 -8.016 -5.627 -3.536 -1.721 0.039  1.691  3.469  5.400  7.593 9.714
-2 s/ (°) -2.585 -2.493 -2.376 -2.335 -2.163 -2.053 -1.962 -1.898 -1.867 -1.806 —1.734
WifMfh/(°) -9.416 -8.108 -5.670 -3.621 -1.744 -0.049  1.615 3.350 5.278  7.473 9. 632
0 Wfiif/(°) -0.720 -0.695 -0.604 -0.447 -0.372 -0.293 -0.192 -0.106 -0.069 ~-0.011 0.026
5 A/ (°)  -9.639 -8.187 -5.797 -3.684 ~-1.790 -0.076 1.574 3.363 5.251 7. 408 9.472
Tfi s/ () 1.012 1.086  1.211 1.278 1.320 1.445 1.551 1.592 1. 679 1.789 1.847
A WEfmsf/(°)  -9.817 -8.254 -5.958 -3.783 -1.884 -0.160  1.532  3.286  5.225  7.406 9.381
fWfiifa/(°)  2.835  2.918  3.006  3.053  3.082 3.156  3.292  3.459  3.633  3.780 3. 869
WEMsa/(°) -9.874 -8.521 -6.176 -3.950 -2.009 -0.200  1.515  3.283  5.284  7.431 9.443
0 i/ (°)  5.024  5.061 5.060 5.079 5.104 5163 5318 548  5.681 5.905 6.079
Wmf/(°) -9.963 -8.727 -6.438 -4.072 -2.115 -0.252  1.466  3.273  5.275  7.521 9. 471
s fWfiifa/ (o) 7.282  7.340  7.279  7.272  7.339  7.424  7.555  7.715  7.935  8.180 8.321
MM/ (°) -10.037 -8.964 -6.620 -4.132 -2.236 -0.301 1.412  3.261  5.262  7.618 9. 534
10 ffifa/ (o)  9.438  9.474  9.527  9.672  9.729 9.849  9.971 10.060 10.110  10.185  10.313
®2 REAERERE
Tab.2 Experimental data for validation
R 47 AR/ ()
/() RSt -7 -5 -3 -1 1 3 5 7
WA fa/ (o) -6.920 -4.581 -2.569 -0.744 1. 060 2.801 4. 806 6.987
-7 WAif/(°)  =7.509 -7.310 -7.181 ~7.047 -6.996 -6.954 -6. 895 -6.906
WEmsa/ () —6.844 -4.525 -2.575 -0.783 0.988 2.687 4.638 6.727
-3 Wi/ (°)  -5.333 -5.183 -5.032 -4.903 -4.815 -4.745 -4.720 -4.672
Wimfa/ (°)  -6.829 -4.557 -2.568 -0. 847 0.926 2. 603 4. 497 6. 552
-3 Wi/ (°)  -3.369 -3.241 -3.076 -3.016 -2.886 -2.852 -2.811 -2.765
WEmsa/(°)  -6.850 -4.557 -2.625 -0.883 0. 838 2.514 4.348 6.385
-l WAif/(°)  -1.507 —1.412 -1.326 -1.215 -1.139 -1.057 -1.023 -0.925
WEms/ () -6.906 ~4. 640 -2.713 -0.921 0. 803 2.442 4.305 6. 342
: i/ (°) 0.236 0.372 0. 459 0. 505 0.613 0.732 0. 744 0. 851
WEmsa/ () -7.077 -4.752 -2.757 -0.973 0.734 2. 400 4.245 6. 286
3 PwLff/ () 2. 030 2.114 2.182 2.259 2.336 2.495 2.581 2.739
WEmsa/ (o) -7.268 -4.896 -2.870 -1.071 0. 696 2.408 4.239 6. 309
> s/ (°) 4.008 4.049 4. 024 4.128 4.208 4.345 4.530 4.701
Wifsa/(°)  =7.559 -5.121 -2.987 -1.115 0. 647 2.352 4.263 6. 352
! Pfrsi/ () 6.133 6.159 6.170 6. 199 6.311 6.477 6.677 6.920
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